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Heavy plate welded with bare wire at both ends 
(Left). The right-hand section has a first filling with 
bare wire and a top filling with a coated electrode. 
Compare this work with the light plate welding 
done with the same K-S Welder. 











Light gauge plates, 18 and 20 gauge, welded with 
special smooth finish electrodes. The test specime 
shows no sign of fracture under deformation 
Light or heavy section work both demonstrate 
excellent characteristics of the K-S welder. 


“SCOTT” Type K-S WELDING GENERATOR 


The new K-S Welding Generator has surpassed our most optimistic expectations ! 


It gives a range of current from 15 to 300 amps., 
adjustable within the finest limits by means of a 
regulator which provides coarse and fine adjust- 
ment on one resistance. The complete regulator 
is detachable and can be placed close to the 
operator when work has to be done at some 
distance from the set. 


The unique electrical characteristics facilitate the 
maintenance of a steady arc at any current, with- 
out demanding undue skill on the part of the 
operator. Welding of 18 or 20 gauge plate as 
well as the heaviest work can be done with 
equally satisfactory results. 


Efficiency and power factor are unusually high, 
and the superiority of the set in these respects 
is particularly marked at no load and light 
loads. 


The standard A.C. driven set is readily trans- 
portable and weighs only 900 Ibs.—an important 
feature for certain classes of work. 


For reliability, capacity for long service with 
minimum attention and generally high grade 
construction, the “Scott’’ K-S Welder is a 
typical L.S.E. machine. 


Sets are made for operation from A.C. or D.C. mains, for belt drive, or with petrol or diesel engines. 
If you are concerned with welding work you should not neglect to write for fuller details. 


LAURENCE, SCOTT & 
ELECTROMOTORS LTD 


WORKS : NORWICH AND MANCHESTER LONDON : AUSTRALIA HOUSE, W.C. 2. 








IF YOU ARE NOT CONCERNED WITH WELDING, remember that welding sets are but one item in a range of L.S.E. machines that 
includes motors from | to 2000 H.P., in types for practicaily all requirements and of a quality in keeping with a fifty year old reputation for 
making “a good engineering job.” 
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A Seven-Day Journal. 


The R.A.F. Display. 


On Saturday, June 26th, probably a quarter of a 
million people—counting those outside the aerodrome 
as well as those who passed the turnstiles—received 
at Hendon an impressive indication of the manner in 
which and the extent to which Great Britain’s re- 
armament programme, so far as the air is concerned, 
is forging ahead. While a number of the items 
included in the display had been rendered familiar 
by previous performances, the mass flight of 250 
aeroplanes of all kinds, from heavy bombers to light 
fighting scouts, was something new and created very 
obviously a deep impression on all who saw it. The 
machines taking part in the mass flight began to get 
into formation near Northampton and with perfect 
timing and-in almost perfect alignment passed like 
a cloud across the aerodrome and then dispersed. To 
get such a group of widely differing aircraft into the 
air and to keep them together for half-an-hour or so 
in close flying formation was to give a demonstration 
not only of skilful pilotage and command in the air 
but of remarkably efficient ground organisation. In 
addition to the machines in the mass flight some two 
hundred others took part in the display. Nevertheless 
the total represented just a little over one-quarter 
of the number of aircraft now available for the 
defence of these islands. The fact that the display 
itself and the rehearsals which preceded it during the 
earlier days of the week were carried through with 
only three very minor mishaps demonstrates that 
urgent although the expansion of the Air Force may 
be the training of the pilots and the ground staff is 
being maintained at a high level of thoroughness and 
is not being sacrificed merely for the sake of piling 
up numbers. 


Battersea Power Station Extension. 


On Thursday, June 24th, the Minister of Trans- 
port, speaking in the House of Commons, outlined 
the present position with regard to the application of 
the London Power Company, Ltd., to the Electricity 
Commissioners for consent to begin the erection of 
the second half of the Battersea power station and 
the installation of a 100,000-kW generating set. In 
his reply, Dr. Burgin stated that the London County 
Council and other Councils concerned had been 
afforded an opportunity to make representations, 
and that they had notified the Electricity Commis- 
sioners that they did not offer any objection, provided 
that the consent was made subject to certain con- 
ditions for the avoidance of nuisance, which had 
already been applied in relation to the first part of 
the station. The report of the Government Chemists 
Committee, Dr. Burgin said, had expressed satis- 
faction as to the efficacy of the gas-washing plant 
installed in the station, and it would shortly be pub- 
lished as a Command Paper. The Minister of Health 
and the First Commissioner of Works concurred 
with him that, subject to the conditions referred to, 
there was no objection to the proposed extension, and 
he was informing the Electricity Commissioners 
accordingly. In reply to a further question as to 
whether the Ministry of Transport had consulted the 
Defence Departments about the danger of having so 
much power centralised in the centre of London, 
particularly in time of war, Dr. Burgin stated that the 
Minister for the Co-ordination of Defence had been 
consulted, and had agreed to the extension proposed, 


The Swanley Railway Collision. 


Ir is with deep 1egret that we have to record a 
serious collision on the Kent line of the Southern 
Railway on Sunday evening, at 11.20 p.m, at 
Swanley. The official statement issued on Monday by 
the Southern Railway Company states that the 
accident was caused by the 8.17 p.m. steam train 
from Margate to Victoria running into a siding at 
Swanley, where it collided with two empty coaches. 





According to witnesses, the train passed through the 
station at between 50 and 60 m.p.h., and shortly after 
crashed into the empty coaches in the siding and 
telescoped them. The engine became embedded in 
the high bank of the siding and was smashed and the 
tender crushed. The two first coaches of the train 
were telescoped and splintered. The train was carry- 
ing about 300 persons, and the casualties so far are 
four dead and about fifteen seriously injured. A pre- 
liminary inquiry into the cause of the collision was 
begun at Swanley on Monday, when Southern Rail- 
way and Ministry of Transport officials spent some 
time at the scene of the accident. It is announced 
that the Ministry of Transport inquiry will be opened 
to-day, Friday, at the Charing Cross Station Hotel and 
conducted by Lieut.-Colonel A. H. L. Mount, the 
Chief Inspecting Officer of Railways. The accident 
occurred clear of the main line and little delay to 
passengers was caused. Those travelling on the train 
involved in the accident were taken to their destina- 
tions by means of an emergency bus service, which 
was run from Swanley to Bickley, from which station 
a special electric train to Holborn was run. 


The Indian Railway Report. 

In a Journal note of October 3rd, 1936, we referred 
to the appointment of an Indian State Railway 
Enquiry Committee under the chairmanship of Sir 
Ralph Wedgwood, who was assisted by Mr. W. A. 
Stanier and Mr. Forbes; Mr. L. H. Kirkness, of the 
Indian Railway Board, and Mr. B. M. Strouts acting 
as secretaries. The Committee’s report was issued in 
Simla on Monday morning, June 28th. According to 
the cabled summaries which have been published in 
this country, the Committee rejects the idea of large 
amalgamations. It further urges the need for an 
adequate depreciation fund, and stresses the import- 
ance of building up a general reserve fund, which 
may serve as an equalisation fund. The report gives 
a broad and detailed survey of the finance and 
statistics of the Indian State-owned railways since 
1924, and the conclusion drawn is that the results are 
better than those of other comparable railway 
systems. With regard to workshops, it is recom- 
mended by the Committee that there should be a 
better standard of supervision, and that the training 
should be by a European supervisory staff. As 
regards traffic, a general acceleration of all trains is 
recommended. The relation of rail and road traffic is 
reviewed and the suggestion is put forward that rail- 
ways should interest themselves in road transport 
schemes. With regard to the future, the opinion of 
the Committee is that railways, after charging for 
depreciation, are not likely over a period of years to 
earn more than will meet interest charges. They 
should no longer be looked upon as a means of pro- 
ducing revenue for the relief of general taxation. 


Society of British Aircraft Constructors. 


Tue Flying Display and Exhibition of the Society 
of British Aircraft Constructors was held at Hatfield 
Aerodrome on Monday and Tuesday last, June 28th 
and 29th. This year marks the Society’s twenty- 
first anniversary, and on this occasion the display 
was held on two successive days. On Monday 
the aerodrome was open to the guests for the inspec- 
tion of aircraft and the Static Exhibition of engines, 
parts, materials, and accessories. Some 5000 visitors 
and guests attended the display, which was followed 
in the evening by a banquet at Grosvenor House, 
Park-lane, at which about 800 members and guests 
were present. The flying display was held at the 
aerodrome on Tuesday, when the visitors, represent- 
ing about fifty countries, were shown the flying 
qualities of the latest British civil and military types 
of aircraft. Among the many interesting aircraft 
were shown several new types of service trainer aero- 
planes which are capable of high speeds and afford 
an improved means of training pilots under service 





conditions. The de Havilland ‘ Albatross,” which 
is to be used for experimental Transatlantic flights, 
showed its excellent flying qualities, both at high 
speed and for landing and slow flying. A Hawker 
“Hart” biplane demonstrated the new Rotol auto- 
matically controlled constant-speed variable pitch air- 
screw. This machine, fitted with a Mercury engine 
and the Rotol airscrew, took off from the aerodrome 
in between four and five seconds from the time it 
started to move, and climbed at an extremely steep 
angle. A new type of single-seat fighter monoplane, 
the Vickers ‘‘ Venom,’”’ demonstrated extraordinary 
response to the flying controls, the pilot showing the 
ability of the machine to execute quick turns and rolls. 


- The “ Coronation Scot’s ” Trial Run. 


On Tuesday, June 29th, the new L.M.S. Railway 
streamlined train, the ‘‘ Coronation Scot,’ which 
was described in our issue of June 4th, made a triai 
run from London to Crewe and back again. The 
train left Euston at 10.50 a.m., with the company’s 
representatives and guests, and we had the pleasure 
of accompanying the train, which consisted of eight 
coaches, or one less than the train which will begin 
the regular service of July 5th. The train weighed 
263 tons, as against 297 tons for the service train. 
The outward journey was made in 2 h. 9} min., 
5-25 min. under the scheduled time ; but just after 
leaving Whitmore on the downhill run into Crewe 
a top speed of 114 miles per hour was recorded, thus 
beating the record of 113 m.p.h. held by the L. and 
N.E.R. On the return journey the train was 15 min. 
ahead of the scheduled time, and the average speed 
was 80 miles per hour, whilst just before Wolverton 
an average speed of 100 miles per hour was recorded. 
At Tamworth the train was 3 min. ahead of time, 
and this gain was increased to 54 min. at Nuneaton, 
the gain being added to as the journey continued, the 
158 miles being covered in one minute under two 
hours. The train was driven by Mr. Tom Clark, of 
Crewe, who, it may be recalled, was in charge of the 
special experimental train on the London to Glasgow 
run in 1936. We hope to be in a position to give full 
details of the run in our next issue. 


The Battersea Park Collision. 


SHortLy after eight o’clock on the morning of 
April 2nd an electric passenger train from Coulsdon 
came into violent collision with the rear of a train 
from London Bridge which was waiting near Battersea 
Park Junction on the Central Section of the Southern 
Railway. Both trains were proceeding towards 
Victoria. As a result of the collision nine passengers 
and the guard of the London Bridge train lost their 
lives. Lieut.-Colonel A. H. L. Mount’s report on the 
circumstances of the accident, issued on Monday of 
this week, fixes responsibility for the accident upon 
the signalman at Battersea Park Junction Box. As 
a result of an error on this man’s part the Coulsdon 
train was wrongly admitted into the section occupied 
by the London Bridge train. He was a relief signal- 
man on duty in the Battersea box for the first time 
on the morning of the accident. To rectify an irregu- 
larity of working he unsealed his Sykes instruments 
and manipulated the equipment in a manner which 
led to a breakdown of block working. It is to be 
noted that the company’s instructions permit signal- 
men to break the seals of their instruments in special 
circumstances, namely in the event of failure of the 
special cancelling apparatus. Colonel Mount how- 
ever finds that in the circumstances which led to the 
Battersea accident ‘this action was both unusual 
and unnecessary and certainly should not have been 
taken by an experienced signalman.”” Immediately 
after the accident the company replaced the seals, 
which could be cut with a knife, by padlocks with the 
result that no one except a skilled lineman can now 
open the instruments. 
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Market Research in Engineering. 


By DUDLEY W. 


WALTON, FSS. 


No. I. 


I. EXPLORING AVENUES OF DISTRIBUTION. 
 peremag research signifies a mode of inquiry 

which endeavours to discover the buyers of 
saleable merchandise, and the extent of their require- 
ments. In this general sense, market research must 
have been known in the earliest days of trading. 
The Pheenician merchant had a nose for business, 
making long voyages to extend his market. The 
purpose of his adventure was profit. There is, 
indeed, a view of history which interprets its main 
outlines as being influenced wholly by the urges of 
commerce. The Crusades, for example, are regarded 
as enterprises to open up trading routes with the East. 
The voyage of Columbus was an attempt to find an 
unhampered trade route to India. British colonial 
policy, in the days of “ John Company,”’ was directed 


towards commercial development. In the _ last 
century it used to be said that “ trade follows the 
flag.”” 


There are some indications that British merchants 
and manufacturers at the beginning of the nineteenth 
century began in a tentative and systematic way to 
study their markets. By the end of the century it 
was evident that any manufacturer who wished to 
prosper must have some kind of marketing policy, 
even if it were a policy of merciless competition, 
selling the cheapest goods in the dearest market, 
and charging, as railwaymen said, “all the traffic 
would bear.” 

This twentieth century has seen the development of 
a new implement of salesmanship—the power of the 
advertisement medium to reach and influence buyers 
otherwise difficult or expensive to contact. Those 
interested in the profits and technique of advertising 
began to organise themselves some twenty-five years 
ago. When the late Thomas Russell established the 
Incorporated Society of Advertisement Consultants 
in 1911 he declared that the formulation of a selling 
policy was the most important principle in any dis- 
tributive system. It was at about that time the term 
** market research ”’ began to be used to describe the 
inquiries necessary to formulate a selling policy. 
Since then. certain broad principles that govern 
market research have come to light. 

To-day, market research is as systematically pur- 
sued as is production research. Production research 
seeks for the one best way of making something ; 
market research for the one best way of selling it. 
In many new enterprises it is better to start from the 
market end, asking what the consumer needs and 
then finding the best, or at least a profitable, way to 
supply the need. 


PRINCIPLES OF MARKET RESEARCH. 


Market research as an aid to selling any product 
involves the systematic observation, collection, 
arrangement, and study of all the relevaut facts, 
figures, causes, effects, circumstances, contingencies, 
and conditions which exist, or are likely to exist, in 
the field of distribution. The scope of the inquiry 
is governed by two considerations :—(1) The disposal 
of the actual or potential output of an existing plant, 
or (2) the production of a new or modified com- 
modity which consumers want in quantities which 
they can absorb. 

From the world-trade point of view, a good deal of 
the time of the 1933 Monetary and Economic Confer- 
ence, in its committee work, was directed towards 
the study of these problems. The discussion on the 
production and distribution of tin illustrated this. 

Systematic market research includes such aims as— 

(a) Studying the possibility of introducing a new 
or improved product, and the methods of estab- 
lishing a demand for it. 

(6) Testing a new method of selling or marketing 
and comparing its results with older methods. 

(c) Investigating the possibilities of widening 
the market for existing products or services. 

(d) Seeking to ascertain the reasons or causes for 
arrested or declining sales. 


When a proposal is made to institute a market 
investigation in a field which had not been systema- 
tically explored, a common objection by the manu- 
facturer is, ‘Our business is unique and peculiar. 
It is all right for the soap boiler to find out how much 
soap is used or wasted per person per day, and what 
grades of soaps are favoured, and for what reasons. 
But we make soap-boiling plant, and 75 per cent. of 
the soap boilers are already our customers. Let them 
do the research. If they can sell more soap per capita 
they will automatically buy more plant.” 

This kind of objection is not valid. No business is 
so unique or so peculiar that it will not change its 
methods within the next ten years. No established 
demand or regular channel of distribution is so estab- 
lished that it will not fluctuate, and if left alone will 
decline. It is conceivable in the case of soap that 


some unexpected discovery in the medical field might 
trace the cause of some common disorder to the use 
of some soap ingredient, calling for an entirely new 


production method. A few years ago a large soap 
firm allied itself with a maker of disinfectants. The 
chemical staff worked out a plan for producing a soap 
which would have the properties of the disinfectant. 
They produced samples which were tested from many 
angles. The extensions of plant needed were planned. 
The advertising department prepared a campaign ; 
but that soap was never put on the market. The sales 
research department found that it was unacceptable 
in colour and odour. The whole plan was referred 
back to the experts. If and when they solve the 
problem, an entirely new market for a special soap 
will be developed, and an entirely new factory needed 
for its production. In a word, in answer to the 
hypothetical soap plant engineer’s objection, the 
markets and selling policies of his soap-boiling cus- 
tomers are of vital interest to him. 


METHODS OF MARKET INVESTIGATION. 


Nor is it true that the general methods of market 
research cannot be applied to peculiar cases. The 
three main methods of investigation are applicable to 
every selling problem. One can either take a snap- 
shot of consumers ; make a cross section of a localised 
market ; or build up a composite picture of the whole 
body of consumers. 

A snapshot must be taken under normal conditions 
and each trade has its own ascertainable norm. If 
a snapshot be taken under abnormal conditions, the 
necessary allowances, plus or minus, can be made 
with regard to any inferences arising. An outlet for 
quite a number of minor engineering products is the 
ironmonger’s shop. There are some 7000 of these in 
Great Britain. The average number of householders 
per shop is ascertainable. The circumstances of the 
normal ironmonger can be defined. A hundred or so 
of such traders can be listed. Sales records will show 
their average distribution power. A new project 
can be presented to them and their reactions analysed. 
Thus some approximate measure of the potential 
demand can be determined in advance. Such a case 
arose recently in the matter of a device which might 
have been of service to plumbers. It was time-saving 
and foolproof. Investigation showed that the plumber 
could not make any additional profit by using the 
device, and the project was abandoned. 

An instrument of market investigation is the 
‘“‘sample.’”’ The sample of the hundred ironmongers 
just described would have been systematic and 
selective. Usually a sample is “‘ random,” as when 
names are taken by chance from a trade directory. 
There is an ascertainable number of samples which is 
representative of general conditions, and statistical 
formule are available to show when the number of 
samples taken is large enough for valid conclusions. 
The statistical methods necessary for conducting 
such an inquiry were fully described in a series of 
four articles in THE ENGINEER in December, 1932. 
When it is desirable to start ab initio, random sampling 
is recommended. When something is known already, 
the results of selective sampling can be added to 
what is already known. A manufacturer’s own list of 
buyers is a sample of his market. It may not be a 
representative sample. It may have merely grown 
up from the efforts of a group of travellers who have 
picked out the plums, and have not been over- 
energetic in gleaning the last straw. An examination 
of internal sales records for a series of years will bring 
such circumstances to light. 

A test of a new proposition on a selection of existing 
customers in comparison with a test of a list from a 
directory would show to what degree the customer list 
was truly representative. Incidentally, if a test of 
a new proposition brings negative results, the new 
proposition need not at once be condemned. A 
new test should be instituted from an entirely opposite 
angle. For example, in the plumbing proposition 
mentioned in a preceding paragraph, after it was 
found that the device was of no advantage to the 
actual tradesman, it was also found that it would have 
been inacceptable to a more or less small market of 
amateurs who dabble in wiping joints. 

A great deal about an actual or potential market 
can be discovered without external investigation in 
the open field. There is a mass of usable facts 
embalmed in Government Blue Books, in annual 
publications, in the study of travellers’ reports, and 
in sundry trade and technical publications. For 
instance, one can infer from an analysis of the 
“Directory and Buyers’ Guide,” issued by TH 
ENGINEER, that there is an active market for machine 
tools, -which is the largest section of the Directory. 
Help can be had from newspaper cutting agencies 
and from various organisations who report on the 
tenders wanted and contracts placed. Travellers’ 
reports, when studied by a sympathetic and imagina- 
tive person, will often yield valuable indications of 
fresh selling opportunities. 

As an example of a pending project which, when 
carried out, will open up an entirely new market for 





a wide range of engineering products, may be men- 


tioned the Severn Bridge and barrage schemes, 
which have been under investigation for a whole 
decade. A lengthy Government report is available, 
from which a far-sighted sales manager can make 
some useful deductions. The project, when accom- 
plished, certainly will change the economic conditions 
of an area bounded by Bristol, Stroud, Gloucester, 
and Chepstow, and will affect the whole of any 
navigation of the Severn which may be made avail- 
able. Here the sales manager’s problem is one of 
exercising foresight. 

An example of an entirely modern problem is that 
of the treatment of, and the possible purification of the 
waste waters from sugar beet factories. This is an 
example of a technical problem ; of finding what the 
user needs and endeavouring to supply the need. 
Another pending change of many details of factory 
equipment arises out of the recent studies designed 
to decrease the volume of noise. 


Strupy oF INTERNAL RECORDS. 


Valuable information can be obtained from the 
study of internal office records. Sales per region, per 
month, per department, per article, or per salesman 
can be analysed and lines of least resistance discovered. 
In one such investigation or example, considerable 
differences were found as between the North and the 
South of England, and these differences were traced 
to the fact that in the South the domestic operation 
known as spring-cleaning commenced about one 
month earlier than in the North, and thus accelerated 
by a week or so the demand for a certain kind of 
equipment. 

The method of using the questionnaire to elicit 
market information has been described as an invention 
of the devil and an inspiration of much perjury. 
Without doubt, not every reply to a set of questions 
is reliable, but the law of averages holds good. The 
unwitting lie is balanced by the scrupulous truth. 
An all-Europe questionnaire conducted on behalf of 
a firm interested in a transport accessory brought to 
light many contradictions, but an analysis of the 
whole set of answers and an attempted synthesis 
enabled a map to be flagged which took on a reason- 
able pattern to indicate potential demand. 

A questionnaire should begin by assembling every 
possible and impossible question concerning the 
market, but by elimination, selection, and combina- 
tion, the number of questions actually sent out must 
be reduced to a reasonable quantity. Seven is the 
advisable number when writing to strangers, but 
questionnaires addressed to a firm’s agents or to 
people who may be especially interested: can contain 
up to twenty separate queries. A questionnaire is a 
gauge dipped into a barrel from which calculations 
can be made rather than an attempt to take an actual 
measurement. Taking a questionnaire is a process 
of sampling, and the size of the sample has to be con- 
sidered. A sample need not be large. Oral questions 
once addressed individually to some thirty members 
of a staff showed that most of the members of the 
staff had no clear understanding of the purposes of 
the firm’s chief product in relation to the market. 
Here the methods of recruiting and training the staff 
were faulty. 

The market research department can make studies 
of peoples, localities, and occupations—the trinity 
of folk, place, and work—with the effects of sex and 
age raties, education, thrift, and other habits. Thus 
in regard to the market for any article connected with 
the preparation of food, from a gas cooker to a frying 
pan, there are notable differences between, say, York- 
shire and Lancashire. The potential market for 
gadgets for motor cars can be proved from the 
Ministry of Transport’s figures to be fairly equally 
diffused in all but four counties in England. In 
Wales and in Scotland generally, the demand as 
deduced from the motor licensing statistics, is too 
small to justify any great amount of selling effort. 
It is, of course, because of this diffused demand that 
the centre of the motor car trade is somewhere about 
the centre of the map. Population figures are of con- 
siderable value in overhauling a sales policy. For 
instance, half the population of England is concen- 
trated within a circle 80 miles from Leeds. A fact 
like this has a bearing on distribution policies and the 
establishing of distributing depots. 

When an engineering product is mainly sold to the 
consumer through agents or dealers, the number of 
existing and potential outlets, and the attitude of 
dealers can be determined. Many firms do not influ- 
ence all possible outlets. They allow their travellers 
to pick and choose. The sales office has but little 
knowledge of what the ideal, sales volume place by 
place should be. To help here there is an elaborate 
piece of recording machinery. It needs a large room 
to house it, and by means of moving frames, hangers, 
and flags it can show at a glance both the general and 
the particular conditions in any part of a market. 
For actual quantitative sales records, two established 
card-punching systems are available. As an instance 
of their actual use in regard to an engineering enter- 
prise, one of these systems is used by the Birming- 
ham Corporation gas department. A gas mains 
inspector can telephone from any part of the city, 
and while he holds the line a clerk can manipulate a 
series of buttons and report on the average consump- 
tion of gas in any district, street, or even in any house. 

Some subsidiary studies of use in market research 





converge on geographical studies—the transit zone, 
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for instance, in the terms of hours’ travel. Rates of 
distribution and consumption and the time lags 
between ordering and actual sales can be determined. 
Seasonal fluctuation can also be recorded, and normal] 
times of maximum activity during the year. There 
are broad relationship between the habits of domestic 
consumers and manufacturing processes. The habit 
of buying underwear in the spring, for example, is 
the crest of a regular wave which can be traced back 
from the time the sheep are sheared on the other side 
of the world. If, as at present, the whole fashion in 
underwear is changing, new machinery will need to 
be installed at some point in the whole chain of pro- 
duction, processing, and finishing. It is not beyond 
the capacity of a market researcher to map out the 
whole process in a way that will indicate some 
ultimate development which will affect the engineering 
equipment needed. 


TENDENCIES WHICH SHAPE THE FUTURE. 


Professor Durkheim’s philosophy views the present 
as the moment when the whole of the past meets the 
whole of the future. If, therefore, by some process of 
analysis we can discern those events of the past which 
have brought about the present situation, we should 
be able to discern also those tendencies which will 
shape the future. Attempting such an analysis, we 
can observe the emergence of two distinct types of 
economic organisation—that which is finding expres- 
sion in the United States of America and that which 
is being applied, admittedly with enormous difficulty, 
in Soviet Russia. We should investigate the poten- 
tialities of both with impartiality. Both systems 
represent attempts at readjustment of distribution 
(?.e., sales) methods. They are destined to impinge 
upon each other, and it is conceivable that Britain’s 
opportunity will be found in combining the most 





acceptable elements of both—a combination of pro- 
duction efficiency and distribution service. The 
future will need nearly all the things that are being 
produced to-day—the traditional skill of our crafts- 
men ; the technical ability of our engineers ; and the 
developed acumen of sales directors. There is enough 
accumulated knowledge, experience, and ingenuity 
available to solve most current and future problems. 
What is absent is a willingness to abandon precon- 
ceived ideas, initiative to make experiments, to look 
out into new directions for sales opportunities which 
have never been found before, to leave off leaving the 
future to chance—in a word, to depend more and more 
for increased sales upon market research in the fullest 
sense of the words. 

Market research in the sense of anticipating needs 
is not anew mode of inquiry. What is new is the idea 
of planning for co-ordination, so that the conditions 
to bring about a state of equilibrium between pro- 
duction and consumption can be approximately 
determined. Then, when the data are examined, a 
compromise can be effected between the different 
standards of efficiency demanded by producer and 
consumer. 

Assuming, in an ideal way, there exists an engineer- 
ing firm producing every kind of engineering product, 
the basic principles in marketing their whole line 
would be to consider the market in the different 
aspects of past, present, and potential purchasing 
capacity. It is useful in a broad way to take this 
view and look first of all at the geographical factors. 
Can every part of every market be conveniently 
reached and influenced by a combination of advertis- 
ing and personal selling, and, further, if an order is 
booked can the goods be conveniently transported 
and received by the buyer at any distance in service- 
able shape ? 





(To be continued.) 








The Analysis of Superheater Problems. 


By D. W. RUDORFF, Dipl. Ing. 


Oot ahe to the steady increase in steam pressures and 

temperatures employed in the present-day power 
plant, the superheater has become a major component 
of the modern steam boiler; for this reason the 
design of the superheater is often of decisive influence 
upon the design of the entire boiler unit. As regards 
its action as a heat exchanging apparatus, the develop- 
ment of the superheater, like that of the boiler proper, 
has taken place along almost entirely empirical lines. 
Even to-day attempts to study the operating 
characteristics of the boiler by analysing them on the 
basis of the operating characteristics of a heat 
exchanger are rather rare,* and this in spite of the fact 
that fairly satisfactory data and theories relating to 
radiant heat absorption in the furnace and to radiant 
and convection heat transfer in tube bundles are 
now available. It is therefore not surprising that the 
analytical treatment of the superheater has likewise 
been neglected. The problems both of high steam 
temperature and of constant steam temperature— 
constant, that is, over the operating range of the 
boiler—are to-day more important than ever, and a 
general theoretical treatment of the various factors 
influencing design and operating characteristics of 
the superheater appears to be badly wanting, particu- 
larly since the development of the superheater has 
now reached a stage where theoretical analysis is 
essential to further progress. It would be beyond the 
scope of these notes to attempt an exhaustive exposé 
of the various theoretical aspects relative to the heat 
exchanger action of the superheater, but an attempt 
can at least be made to indicate the principal lines 
along which the establishment of a theory of the 
operation of the superheater in the boiler—that is, a 
theory of the operation of a heat exchanger within 
another heat exchanger—might fruitfully proceed. 

In order to avoid complexity of treatment the 
theoretical investigation of the heat exchanger 
characteristics of the boiler proper is here omitted 
and in its place a given boiler performance—some- 
what simplified for the sake of greater clarity—is made 
the basis of the theoretical treatment of the super- 
heater. 

For an investigation of the superheater surface 
requirements and also of the superheater character- 
istics as influenced by the position chosen for the 
superheater within the boiler (excluding the case of 
the radiant superheater), both the amount of flue 
gas passing through the superheater per unit of time 
and the temperature of the flue gas entering the 
superheater coil must be known over the load range 
considered. Obviously, the final steam temperature 
_ and the pressure and moisture content of the satu- 

rated steam, as well as the steam quantity passing 
through the superheater per unit of time, must also 
be specified. . 

In this instance the investigation is based on a 
boiler (the kind of boiler is quite immaterial in this 
connection, since design problems are not treated 





*A remarkable but now out-dated attempt is contained in 
C. H. Roszak et M. Véron, ‘‘ Nouvelles études sur Ja Chaleur,” 
Paris, 1929. 





here) of a normal evaporation of 200,000 lb. of steam 
per hour and of an operating range from 50,000— 
200,000 Ib.. of steam per hour at 450 lb. per square 
inch absolute pressure and 800 deg. Fah. steam 
temperature at the superheater outlet at normal load. 
To simplify matters the ratio of pounds of flue gas 
per pound of steam generated is assumed to remain 
at a constant value of 1-25 over the operating range. 
In order to reduce further the number of variables, 












































passage through the boiler surface is in this instance 
considered as taking place according to the curves 
given in Fig. 1; these temperature curves are based 
on actual test results, but are somewhat idealised for 
the purpose of this investigation. As Fig. 1 shows, the 
gas temperature curves are established for four 
different load conditions; that is, for one-quarter, 
one-half, three-quarters, and full load, respectively. 
The temperature zones into which the superheaters 
to be investigated are assumed to be inserted are 
designated as A, B, and C and correspond ‘to gas 
temperatures of 2180 deg. Fah., 1850 deg. Fah., and 
1610 deg. Fah. at full load respectively. Actually, 
present-day superheaters are as a rule not exposed to 
gas temperatures of substantially more than 1850 
1900 deg. Fah. at the superheater gas inlet, but it is 
not unlikely that in connection with very high steam 
temperatures of 1000 deg. Fah. and more the super- 
heater position will ultimately have to be advanced 
into gas temperatures of 2000 deg. Fah. and higher. 
The zones A, B, and C correspond in this instance 
respectively to 0 per cent., 10 per cent., and 17-7 per 
cent. boiler surface placed ahead of the superheater, 
not counting any water wall surface in the furnace. 
As regards zone A, it is assumed that no direct heat 
transfer by radiation takes place between super- 
heater and furnace; the superheater is therefore 
considered as shielded from all furnace radiation. 
This assumption is of course, purely arbitrary, but, 
any error introduced by it will have no fundamental 
influence upon the final result of this investigation— 
a point to be discussed below. 

In Fig. 2 is given the variation in gas temperature 
with the load for various points of the gas passage 
through the boiler surface. In this chart the curve 
0 per cent., corresponding to zone A in Fig. 1, is 
identical with the furnace ‘exit temperature. These 
temperature curves are better adapted to use in con- 
nection with superheater analysis than those of Fig. 1. 
Although not required for the purpose of this investi- 
gation, temperature curves for various large boiler 
surface percentages (up to 100 per cent.) are included 
in Fig. 2, and it is of interest to note that the character 
of these curves changes considerably in a region 
between 70 per cent. and 100 per cent. boiler surface. 


Tue INFLUENCE OF SUPERHEATER PosiITION WITHIN 
THE Borer SurFracE UpoN THE SURFACE 
REQUIREMENTS FOR A GIVEN SUPERHEATER 
Durty. 

The first problem to be considered is that of the 
influence exerted by the superheater position within 
the boiler surface upon the surface requirements of 
the superheater for a specified superheater duty. 
The relation between superheater surface required 
and thermal duty is contained in the general heat 
exchanger formula 
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the assumption is made that the gas flow through the 
superheater in the various positions considered takes 
place at right angles with the superheater coil and 
at the rate of 2500 lb. of flue gas per hour per square 
foot of gas flow area within the superheater, and it is 
also assumed that the flow conditions through the 
superheater coil are identical irrespective of the 
superheater position. 

The temperature drop of the flue gases on their 





fer coefficient k, this coefficient can be taken as the 
composite of a convection and of a radiation com- 
ponent. The convection component for a given coil 
arrangement is in the main a function of the mass 
velocity of the gas and to a lesser degree a function 
of the composition of the flue gas and of its tempera- 
ture. In contrast the radiation component is inde- 
pendent of the mass velocity and varies among 
other factors with the composition of the flue gas 
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and with its temperature. Since both gas tempera- 
ture and gas flow change with the load, it is necessary 
to determine the change of k with the load for each 
superheater position. Such values of k can either 
be taken from empirical data showing the variation 
of k with the mass velocity and with the gas tem- 
perature for the given superheater coil arrangement, 
or they can be computed by the use of the well- 
known formule for convection and radiant heat 
transfer in tube bundles. In Fig. 3 the values of k 
used in this investigation are given as function of the 
load for the temperature zones A, B, and C. 

Fig. 5 gives the surface requirements found for the 
case investigated. As this chart shows, the surface 


0% Boiler 
Surface Panel 


™ 


1, 


8 
S 


w 
> 
= 
So 
s 
§ 
er 
a 
S 
~~) 


600 


60% 
70% 





400 





Yo Y 
“THe ENGINEER” Boiler Load & 
Fic. 2 


requirements for counterflow and parallel flow approxi- 
mate to each other with decreasing amounts of boiler 
surface interposed between furnace and superheater ; 
that is, with increasing gas temperature. This tend- 
ency is due to the fact that with increasing margin 
between gas and steam temperature, the difference 
between the values of ¢g for parallel and for counter- 
flow decreases. Vice versd, the smaller this margin 
between gas temperature and steam temperature, the 
greater is the difference between tg for parallel and for 
counterflow. Fig. 6 is another representation of the 
surface requirements for the two kinds of flow arrange- 
ment. In the upper part of this chart the specific 
surface requirements of each of the two flow arrange- 
ments are assumed to be unity for the temperature 
zone A; and it can be seen that the curve represent- 
ing the specific surface requirements for the case of 
parallel flow is considerably steeper than that for the 


case of counterflow. This chart is based on the pre-’ 


vailing gas temperatures at the superheater inlet 
instead of upon the percentage of boiler surface placed 
in front of the superheater. This is done in order to 
bring out more clearly the dependence of the super- 
heater surface requirements upon the gas tempera- 
ture at the superheater gas entrance. In the lower 
part of Fig. 6 are shown the variations in the mag- 
nitude of the ratio R of the specific surface require- 
ments for parallel and counterflow, and this graph 
of R shows convincingly that with decreasing gas 
temperature the counterflow arrangement becomes 
increasingly more preferable. In the region of high 
gas temperature, the magnitude of R is hardly sufti- 
cient to make the choice of counterflow preferable, 
since in this arrangement—in contrast with the parallel 
flow arrangement—the tubes carrying high tempera- 
ture steam are placed in the zone of highest gas 
temperature, and are thereby subject to most severe 
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punishment. This fact would in many cases call for 
the use of a higher and disproportionally more expen- 
sive grade of heat-resisting steel than is required for 
the parallel flow coil. The preferableness of counter- 
flow must therefore be ruled out in such cases. Thus, 
taking, for instance, the case of 1800 deg. Fah. gas 
temperature at the superheater entrance, for which 
Fig. 6 shows a ratio of R=1- 13, it will appear pre- 


ferable to make the superheater surface 13 per cent. 
larger and to use a parallel flow coil of inexpensive 
mild steel tubing instead of a counterflow coil built 
of much more expensive special alloy tubing. The 
choice between counterflow and parallel flow is 
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therefore largely a question of minimum surface 
cost, if capital cost alone is considered, but this 
choice can also be influenced by consideration of 
superheat stability, which latter depends both on 
flow arrangement and superheater position. 
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The choice between parallel flow and counter- 
flow also depends on the final steam temperature 
required for a given flue gas temperature in the 
superheater inlet zone at normal load. This inter- 














relation between final steam temperature and gas 
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temperature is shown in Fig. 4 for both flow arrange- 
ments. Here it can be seen how the specific super- 
heater requirements—computed for conditions similar 
to those on which the preceding investigation is 
based—increase with both. increasing superheated. 
steam temperature required and for a given gas inlet 
temperature. Considering the family of curves for 
parallel flow, these show a pronounced tendency to 











increase in steepness as higher steam temperatures 
are required, Likewise the curves for counterflow 
show the same tendency, but for each of the steam 
temperatures for which these curves are established, 
the curve for parallel flow shows a relatively greater 
steepness than that corresponding to counterflow. 
Also, below certain gas temperatures (the minimum 
gas temperature depending on the final steam tem- 
perature required), parallel flow ceases to be applicable 
at all since the gas exit temperature at the super- 
heater outlet begins to approach the steam tem- 
perature prevailing in the high-temperature part of 
the superheater coil, which part, in the case of parallel 
flow, is situated in the zone of lowest gas tempera- 
ture in the superheater. This tendency increases 
rapidly with increasing steam temperature required. 
Due to this fact, superheaters for 900-1100 deg. Fah., 
and more, will in most cases have to be designed for 
counterflow. 


THE INFLUENCE OF SUPERHEATER POSITION UPON 
THE SUPERHEATER CHARACTERISTIC. 


A study of the influence of superheater position 
within the boiler surface upon the superheater charac - 
teristic is highly important from the viewpoint of 
plant economy, since decreases in steam temperature 
at lower than normal load adversely affect plant 
efficiency and also impair returns on the additional 
capital outlay involved in the building of boiler and 
turbine for high operating temperatures. The 
theoretical study of the superheater characteristic 
is preferably made with the help of the two general 
heat exchanger formule for counterflow and parallel 
flow respectively. The equation for parallel flow 
reads : 


q _£.F, (1 oe 
t,’=t,’ 3 q+ (t, ao[ e q * | . (1) 


where 
t,/=temperature of the saturated steam in deg. 
Fah. 
t,’=temperature of the superheated steam in 
deg. Fah 


t,;=temperature of the flue gas entering the 
superheater in deg. Fah. 

t,=temperature of the flue gas leaving the 
superheater in deg. Fah. 

q= Ws. ¢ps, where Ws=I\b. of steam passing the 
superheater per hour, and c,s,=average 
specific heat of the steam. t 

‘==W, . pg, where W,=lb. of flue gas passing 

the superheater per hour, and cpg= average 
specific heat of the flue gas. 


The equation for counterflow reads : 
Rileety inh, eh PY BAY oS Pty gO Lay 
where 


ee) 


The application of formula (2) for counterflow 
is preferably made with the help of a chart giving 
values of f in function of vand zat A chart of 
this type is reproduced in Fig. 7. In cases where 
such chart is likely to be frequently used, it will be 
found advantageous to design a special large-size 


.{ chart, since, as equation (3) shows, a quite accurate 


determination of f is essential for the achievement of 
satisfactory results. 

It should be mentioned that the two formule 
(1) and (2) are, strictly speaking, only applicable 
in the case of heat transfer by convection alone, 
but for the purpose of comparative superheater 
analysis their application appears quite permissible 
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in spite of the fact that heat transfer in the super- 
heater is effected by both convection and radiation. 
Fig. 8 shows the superheater characteristics for the 
three superheater positions A, B, and C, which charac- 
teristics were arrived at by inserting the various 


+ This average specific heat should be established by taking 
into t the t of heat required for the evaporation of 
the moisture contained in the saturated steam. 
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values of k, F, q, q’, &c., into the formule (1) and (2). 
As is to be expected, this chart shows that the 
stability of the steam temperature depends largely 
on the superheater position and that the stability 
rapidly decreases with increasing amounts of boiler 
surface interposed between furnace and superheater. 
It also shows that the influence of the flow arrange- 
ment between gas and steam upon the stability of 
the steam temperature increases rapidly in the same 
direction. As to the curve representing the super- 
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heater characteristics in the temperature zone C, a 
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characteristic of this kind does not appear to be par- 
ticularly desirable if an operating range from one- 
quarter to full load is a regular operating feature, 
since even in the case of counterflow the steam tem- 
perature decreases from 800 deg. Fah. at full load to 
646 deg. Fah. at one-quarter load. It must, however, 
be remembered that the theoretical characteristic 
established in this analysis does not take account 
of changes in CO, content with the load. In numerous 
actual installations the CO, content is considerably 
decreased in the lower load ranges. With decreased 


C=17-7% 
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CO, content as the result of larger excess air, the 
ratio R increases, and this results in turn into increased 
superheater absorption, so that the superheater 
characteristics in the lower load range can be con- 
siderably flatter than those shown in Fig. 8. A 
theoretical] analysis of this influence of the CO, content 
upon the steam temperature will have to take into 
account the fact that a change in the CO, percentage 
reacts upon the values of R, k, and also of the gas 
temperature at the superheater entrance. 

The topmost curve A’ in Fig. 8 represents the esti- 
mated characteristic of a superheater placed in zone 








A and exposed to furnace radiation: As is to be 
expected, curve A’ shows considerably greater 
stability than the curves A. Since radiant super- 
heaters show a rising tendency of the steam tem- 
perature with falling load, one would feel inclined 
to believe that the characteristic A’ should at least 
be horizontal if not slightly rising towards the lower 
load range. This would, indeed, be the case if the 
major part of the superheater surface were exposed 
to direct furnace radiation, so that a relatively large 
percentage of the total heat absorbed by the super- 





heater would be transferred by direct radiation. But 
due to space restrictions, the required superheater 
surface can only be accommodated in the available 
boiler space by composing the superheater elements 
of several loops, of which only the front tubes can 
fully “‘ see” the furnace, while all subsequent pipes 
are increasingly shielded from direct furnace radia- 
tion. This fact explains why the effect of direct 
furnace radiation does not play a more important 
réle in the overall heat transfer of a superheater 
with its front tubes exposed to furnace radiation. 


105 


95 





stability is always due to the particular mode of 
boiler operation, a mode which may not be exactly 
that which the progressive plant engineer would wish 
to adopt as a standard for future installations. 


RELATIVE SUPERHEATER STABILITY AND THE 
COEFFICIENT OF STABILITY. 


For the comparison of steam temperature charac- 
teristics derived from superheater installations 
operating at different pressures and temperatures, 
the use of a chart of the type reproduced in Fig. 8 
cannot be recommended, notwithstanding the fact 
that it is very frequently used in this connection. 
A much more satisfactory method of comparing 
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superheater™.characteristics is to reduce them all 
to a common standard of comparison by charting 
the percentage deviations in superheat from normal 
in function of the load. A chart of this type is given 
in Fig. 9, which is derived from the temperature 
characteristics of Fig. 8. In order to emphasise 
the desirability of a common standard of this kind 
in cases where the superheaters to be compared 
operate at different steam pressures, the temperature 
curve B for counterflow given in Fig. 9 has been 
redrawn for an operating pressure of 1200 1b. per 
square inch abs. (all other curves shown being based 
on 450 lb. per square inch abs.). This new curve B’ 
clearly shows that identical steam temperature 
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This statement can easily be verified from the 
results obtained with intertube superheaters placed 
in the first bank of bent-tube boilers. Superheaters 
of this kind as a rule show temperature characteristics 
not materially more stable than those of superheaters 
completely shielded from furnace radiation. It is 
therefore not likely that it will be possible to 
materially better the characteristics in actual installa- 
tions over the theoretically derived characteristic 
A’. It can be argued that even superheaters placed 
behind as much as 10 per cent. boiler surface actually 





show 100 per cent. stable characteristics, but such 
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characteristics at different pressures are no indication 
of the true superheater performance, but that the 
correct method of judging superheater stability is 
to compare the deviations from normal superheat 
incurred over a given load range. 

Another more general method of defining super- 
heater stability consists in establishing a mathe- 
matical relationship between the product k. ta, 
representing the absorption rate per square foot of 
gas touched superheater surface per hour, and the 
load. In order to demonstrate this method, the 
absorption characteristics for the superheater posi- 
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tions A, B, and C are charted in Fig. 8 below the 
temperature characteristics based upon them. The 
trend of these absorption rates makes it apparent 
that in the load range considered they lend them- 
selves to mathematical interpretation by means 
of a simple power function of the general form 
k .ta=c. L*, where c is a constant, L the load, and 
x a variable, the latter equalling unity in the case 
of constant steam temperature. The various values 
of x found from the evaluation of each of the three 
absorption curves of Fig. 8 are charted in Fig. 10 in 
function of the amount of boiler surface placed ahead 
of the superheater. In this figure, x, which could be 
termed the coefficient of superheat stability, is shown 
to have its relatively lowest value of 1-08—that is, 
its optimum value—indicating the relatively highest 
stability in the case investigated, for counterflow 
at the boiler surface percentage 0 per cent. For 
parallel flow in the same position, x is slightly higher 
at 1-1. The graph also shows that the stability of 


the parallel flow arrangement decreases faster with 
increasing boiler surface between furnace and super- 
heater than the stability of the counterflow arrange- 
ment. 

Fig. 11, in which the coefficient x is charted in 
function of the gas temperature at the gas inlet of 
the superheater, affords what is believed to be a 
particularly good insight into the relationship between 
superheater stability and gas temperature under 
given conditions. Particularly promising appears 
the use of the stability coefficient wherever different 
superheater lay-outs and installations are to be 
judged according to their operating characteristics. 
Obviously, this method of stability analysis is not 
limited in application to the common one-stage 
superheater, but can be extended to the study of the 
stage characteristics of two-stage superheaters with 
a temperature-controlling desuperheater between 
the stages; it can also be applied to the study of 





radiant superheaters. 








Mechanised Mathematics. 


No. I. 


TF\HE application of mathematics to practical 
problems is frequently hampered by the tedious 
nature of the arithmetical computations which are 
necessary before the algebraic expressions involved 
can be evaluated numerically. Consider for example 
the two simultaneous equations 

a,27,+a,t,—D, (1) 

b,x, +6,7,—D, (2) 
in which the a and 6 coefficients and the constants D 
are known numbers. For computation purposes the 

solutions may be expressed as 
= (b,D, —a,D,)= (a,b, 

r= (D, — @,X,) = as 

The determination of x, and x, therefore requires the 
performance of five multiplications, three sub- 
tractions and two divisions or a total of ten arithmeti- 
cal operations. The number of operations required 
increases rapidly with the number of unknowns 
to be found. If there are three unknowns and three 
equations the determination of x,x, and 2; will require 
19 multiplications, 11 subtractions and 3 divisions or a 
total of 33 operations. With four unknowns 76 opera- 
tions all told are required. With nine unknowns no 
fewer than 801 arithmetical operations have to be 
performed. In general with n unknowns and 7 simul- 


ab,) 





solution of two simultaneous equations containing 
two unknowns. It will be assumed that the two 
equations are 
@,X) + Ag%,+D,=0 (3) 
6,7, +b,7,+D,=0 (4) 
in which the coefficients a, b and constants are known 
numbers and, in the first instance, are all positive. 

Three tipping plates mounted to swing about hori- 
zontal axes at the midpoints of their lengths are 
represented at A BC. Inthe complete machine there 
are ten of these plates and in all cases the number of 
plates in use is one more than the number of un- 
knowns to be evaluated. 

Each plate carries a swinging arm D with a lower 
and upper wheel E F at its ends. A flexible steel tape 
anchored at G passes round a wheel on a truck H 
capable of running freely on a horizontal rail J 
and is then led vertically upwards to the lower wheel 
E of plate C and downwards to a second wheel on the 
truck whence it passes to similar trucks serving plates 
B and A in a similar manner. Thereafter the tape is 
led up to three other trucks running on a rail K. At 
each truck the tape descends vertically to the upper 
wheel F of the associated plate and is finally anchored 
at L. 

The tape can also be anchored at an intermediate 
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FIG. 1—-DIAGRAM OF MACHINE FOR SOLVING TWO SIMULTANEOUS EQUATIONS 


taneous equations the number of operations to be 
performed will be » (n?+n—1). The work involved 
may further not be confined to a single group of 
simultaneous equations. A common type of problem 
consists of discovering the manner in which the 
n unknowns alter in value with change or growth in 
the values of the coefficients a, 6, ... and the con- 
stants D. Such a problem necessitates the perform- 
ance of a fresh series of computations for each fresh 
set of coefficients and constants. 

A second and more complex example of the manner 
in which the practical application of mathematics is 
hindered by computative difficulties will be discussed 
later. For the moment we will continue with the 
example with which we have begun and describe 
one way in which its solution may be mechanised. 
A machine for this purpose has recently been con- 
structed at the Massachusetts Institute of Tech- 
nology, a college already famous for other produc- 
tions of a similar nature and in particular of the 
* differential analyser” * in the design of which 
Dr. Vannevar Bush of the Institute played a leading 
part. The machine which we are about to describe 
is capable of solving mechanically any number of 
simultaneous equations up to nine. A brief account 
of it was published by Professor John B. Wilbur in 
the “‘ Journal” of the Franklin Institute for Decem- 
ber 1936. 

The general principle of the machine is indicated 
in Fig. 1, which represents it as arranged for the 


* See THE ENGINEER for July 19th and 26th, 1935. 





point M. Its upper portion shown dotted serves 
merely to keep the whole system taut or in tension. 
The theory of the machine can be completely explained 
by considering only the lower portion of the tape. 
In order to facilitate understanding of the theory 
we will adopt the convention that distances along the 
plates to the right of the plate axes are to be regarded 
as positive as are any rotations of the plates about 
their axes in the contra-clockwise direction. 

To set up the first equation (3) on the machine 
the axes ot the swinging arms D are fixed at points 
on the plates ABC at distances from the plate 
axes proportional respectively to the coefficients 
a,, 4, and the constant D,, the points of attachment 
being to the right or left of the plate axes according 
as the coefficients and constant are positive or nega- 
tive. When these dispositions of the arms D have 
been made the three plates are brought into horizontal 
alignment and the tape is clamped at M. In this 
condition if any one of the plates is tilted one or both 
of the other plates will also tilt. Whatever the angle 
of tilt however the induced movement of the 
trucks on the rail J will be such that each bight of 
the tape will remain at right angles to the rail. 

We may suppose in the first instance that the three 
lower wheels E and the wheels on the trucks H are 
of negligibly small diameter and further that the 
axes of the wheels E lie not below but accurately in 
the planes of their respective plates. With these 
simplifications the machine as set up to represent the 
first equation (3) may be depicted as in Fig. 2. The 
total length of the tape between the points G and M 





is L,+L,+6 A’ and however the plates tip this length 
remains constant. Further, if the plates tip the 
lengths L, and L, do not alter. Hence in any con- 
figuration of the plates the total amount of tape 
absorbed in the three bights must be constant and 
equal to 6A. 

Let us suppose that plate A is tipped by hand 
through some definite positive angle « as in Fig. 3. 
The amount of extra tape thereby drawn into the 
bight of this plate is clearly 2ha,sina. This extra 
amount of tape is supplied by an equal net shortening 
of the amount of tape in the bights of plates B and C. 
The transfer of tape can however be made in an 
infinite number of ways. The whole supply might 
come from one of the bights while the other plate 
remained horizontal. It might be given by plates B 
and © tipping downwards to the same or different 
degrees as shown in Fig. 3, or it might be given by 
one of these plates tipping upwards while the other 
tipped downwards as shown in Figs. 4 and 5. 

It follows then that a definite tilt « given to plate A 
—or to any one of the plates—induces indefinite 
tilts 8, y in plates B and C. Nevertheless, although 
the tilts 8, y are indefinite the three tilts «, 8, ~ must, 
taken together, conform to a certain requirement. 
This requirement may be expressed as follows :- 
Whatever the tilts the aggregate increase in the 
amount of tape in the three bights must be zero. 
The increase in the case of plate A is 2k a, sina. The 
increase in bight B Fig. 4 is 2ka,sinf and the 
increase in bight C Fig. 5 is 2k D,siny. Hence as 
the total increase must be zero we have 

2ka,sina+2ka,sin8+2kD,siny=0 . (5) 


This expression covers all possible cases provided we 
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FIGs. 2 TO 5—-ACTION OF MACHINE 


pay proper attention to algebraic signs. Thus in 
Fig. 3 B and y are both negative and therefore sin 6 
and sin y are negative. Hence for Fig. 3 the law (5) 
becomes 

2k D, sin y=0, 


2k a,sina—2ka,sin 


implying as is the case that the increase in bight A 
has been made good by a decrease in each of the 
bights B and C. The expression (5) with due atten- 
tion to sign also correctly represents the conditions 
shown in Figs. 4 and 5. Further it will be easily 
found that the expression is also applicable to any 
possible configuration of the plates resulting from an 
initial negative tip « of plate A—or of any of the plates, 
and to.any possible configuration resulting from any 
combination of positive and negative coefficients and 
constants. 

The fact that a definite tilt of one of the plates 
results in indefinite tilts in the other two plates is the 
mechanical analogue of the fact that it is impossible 
to solve a single equation containing two unknowns. 
To complete our solution we must turn to the second 
equation (4). Had we initially set up this equation 
on the machine instead of (3) we would have reached 
a similar form of general expression namely 


2kb,sina+2kb,sin8+2kD,siny=0 . (6) 


and again we would have found that a definite tilt « 
of one of the plates produces indefinite tilts B, y in 
the others. To remove the element of indefiniteness 
we must do mechanically the same thing as we do 
with the given equations (3) and (4) if we wish to 
solve them namely deal with them simultaneously. 
To this end two tapes are employed and each plate 
carries two wheels E. One tape is led round the first 
set of three wheels E which are fixed at distances from 
the plate axes proportional to the numerics a, a, and 
D, of the first equation (3). The second tape is led 
round the second set of three wheels E which are 
positioned proportionately to the numerics 6, 6, and 
D, of the second equation. These six dispositions 


having been made the plates are levelled and the 
two tapes are clamped at the point M. If the first 
plate—or any plate—is now given a definite tilt « 
the joint effect of the two tapes will be to produce 
definite tilts B y of the other two plates. 

All three tilts now being definite the two equations 
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(5) and (6) will apply simultaneously. Dividing each 
by 2ksin y we get 

a, sin «/sin y-++-a,sin B/siny+D,=0 . (7) 

b, sin «/sin y+), sin B/sin y+D,= 0 (8) 
Comparing these equations with the equations (3) 
and (4) presented for solution we see that they are 
identical if we write 2, for sin a/sin y and 2, for 
sin B/sin y. Hence (3) and (4) will be solved mech- 
anically by setting up the machine with two tapes in 
the manner described, tilting one of the plates and 
measuring the induced tilts of the other two plates 
and by dividing sin « and sin $ by sin y. 

If we are given three equations with three unknowns 
four tipping plates will be required. Following a 
definite tilt « of the first plate the tilts B y § of the 
other three will be indefinite as before if only one tape 
is used. The application of a second tape will leave 
them! indefinite but the use of a third tape will make 
all four tilts definite. The three unknowns will then 
be determined by dividing sin «, sin 8 and sin y by 
sin 8. And so on for any number of equations and 
unknowns up to the limit of the machine. 

It is unnecessary to give a proof of the statement 
that the theory of the machine is not in the least 
affected by the fact that the wheels E and the truck 
wheels round which the tapes pass have measurable 
diameters and that the wheels E are situated below 
the planes of the tipping plates. These are practical 
details which almost self-evidently do not affect the 
theory of the machine. 

A view of the underside of one of the tipping plates 
of the machine as built is reproduced in Fig. 6. The 














FIG. 6-ONE OF THE TEN TIPPING PLATES 


engraving shows ten slots in the plate. Nine of these 
slots accommodate the swinging arms D with their 
upper and lower wheels. The tenth slot is provided 
with mechanism whereby the sine of the angle of tilt 
of the plate may be read directly off a scale. The arms 
D are set by micrometer screws to an accuracy of one 
two thousandth of an inch, an accuracy which corre- 
sponds with four significant figures on the scales for 
the coefficients and constants of the equations. Each 
of the nine tapes is about 60ft. long. In order to 
reduce strain in the tapes, any extension of which 
would affect the accuracy of the results, over one 
thousand ball-bearing pulleys are used in the machine. 
Each plate can be clamped against rotation in order 
that it may take no part in the solution of the equa- 
tions if there are less than nine unknowns. 

It will have been noted that when the machine has 
been set up it is immaterial which of the plates is 
initially tilted in order to induce tilts in the others. 
Further it has been tacitly implied that the initial 
tilt need not have any particular value. In practical 
use it is found that some of the plates are easier to 
turn than the others. The easiest to turn is that one 
from which the largest unknown will be read. This 
plate having been found by trial is given a rotation 
of about 40° clockwise and brought to rest with an 
oscillating motion intended to eliminate frictional 
restraints. The sines of the induced angles of tilt of 
the other plates having been read the driving plate 
is tilted about 40° in the contra-clockwise direction, 
the plate again being brought to rest with an oscillat- 
ing motion. Thesines are againread. The unknowns 
are determined by averaging the readings thus 
obtained. 

As in certain other forms of mechanical com- 
putor the time involved in setting up the machine 
for solving a given set of equations is by far the largest 
part of the total time expended. The actual time 
required’ varies with the natu-e of the equations but 
as a rough guide it may be taken that to evaluate 





nine unknowns from nine simultaneous equations 
to an accuracy of three significant figures absorbs 
from one to three hours. Once the machine is set 
the operation of the plates and the reading of the 
results occupy only a few minutes. Without the 
machine ordinary methods of computation, even when 
aids such as keyboard calculators are employed, 
would probably require something like eight hours 
for the solution of the same set of equations. Further 
with the machine set up for the nine equations very 
little extra work is required to change any one of 
the constants or coefficients and to repeat the evalua- 
tion under the new conditions. It is stated that as 
the operators acquire experience with the machine 
the time required to obtain a solution from it will 
probably be reduced. 

The accuracy of the results given by the machine 
depends upon the nature of the equations to be 
solved. Some sets of equations yield good results 
with little effort but others which approach an 
unstable condition are difficult to handle on the 
machine. As a general rule, it is estimated that the 
errors in the values given by the machine will not 
exceed 1 per cent. of the largest unknown. If how- 
ever it is required to obtain greater accuracy a method 
of successive approximation involving a first and a 
second and perhaps a third solution may be em- 





ployed. This method consists of setting up the equa- 
tions on the machine and obtaining first approxima- 


tions to the values of the unknowns. These vaiues 
are inserted in the original equations and the values 
of the constants D, D, &c. are calculated. The values 
so arrived at will in general differ slightly from those 
given in the original equations. The differences 
between the given and the calculated values of the 
constants are then set up on the last plate of the 
machine and the equations are again solved. The 
new solutions give the corrections to be applied to the 
originally deduced values of the unknowns. As this 
process involves no interference with the settings on 


the plates on which the coefficients a, 6... are set 
up the work of obtaining the second solution proceeds 
rapidly. 


A method has been developed whereby the ten- 
plate machine can be adapted to the solution of as 
many as eighteen simultaneous equations. Parti- 
culars of this method have not as yet reached us but 
it is stated that it has been used in the solution of a 
group of eighteen equations arising from a study of 
the slope deflection of a building frame subjected to 
lateral loads. The. estimated time for the machine 
solution of this problem under proper conditions 
is 74 hours. By direct means and using a keyboard 
calculator to assist in the performance of the 6138 
arithmetical operations involved the time required 
for the solution of the same problem is estimated at 
32 hours. 

(To be continued.) 








The Royal Show 


HE ninety-sixth Annual Show of the Royal Agri- 

cultural Society of England, which is to be held 
at Wolverhampton from Tuesday, July 6th, till 
Saturday, July 10th, bids fair, from the point of view 
of engineering and machinery interest, to be one of 
the most successful of recent years. The entries of 
livestock, poultry and produce are well maintained, 
while the number of stands in the implement section 
and the amount of shedding devoted to implement 
exhibits is the largest since the Manchester Show of 
1930. Nearly 160 firms are showing agricultural 
machinery and auxiliary apparatus, which number 
undoubtedly reflects the improved general outlook 
in the agricultural machinery industry which has 
been brought about by recent Government interest 
in the welfare of British agriculture, and a better 
overseas market. As befits a Show held in the 
Midlands, where the electrical industry is strong, 
there is a large electrical section. It takes the form 
of a joint exhibit designed to illustrate the use of 
electricity on the farm, and in the home, which has 
been organised by the British Electrical Trade 
Development Association, and is receiving the active 
support of ten electricity supply departments of 
the surrounding Midland cities, towns, and districts, 
and some fifteen electrical manufacturing firms. 

A welcome feature of this year’s Show is the 
greatly increased number of implements which have 
been entered for the Royal Society’s Silver Medal as 
‘‘ New Implements for Agricultural or Estate Pur- 
poses,” as against the comparatively few entries in 
the last few years. This year’s entries number four- 
teen, and are representative of every branch of the 
industry. 

In the following articles we propose as in recent 
years, to describe some of the more interesting 
exhibits, selecting those of recent design or those in 
which some improvement has been made. 


THE British OxyGEn Company, LTp. 


The object of the exhibit arranged by the British 
Oxygen Company, Ltd., of Thames House, Millbank, 
Westminster, S.W.1, will be to demonstrate the 
manner in which the practice of welding and cutting 
is serving the rural community to-day. Attention is 
drawn to the ever-increasing use of welding, examples 
being taken from recent work carried out by the firm. 
The new Essex industry of scientific mushroom grow- 
ing supplies such an instance. In one installation 
recently carried out, 108 wooden sheds, 1OOft. by 
14ft., with special concrete shelves, were buili, giving 
a total area of 432,000ft. for mushroom growing. 
The shelves are supported by all-welded structures, 
consisting of jin. diameter steel tube uprights with 
24 by 2% angle iron horizontal members and cross 
supports of 14 by 14 angle iron at regular intervals. 
All the horizontal members and the uprights were 
welded, over 55,000 metal welds being made. Each 
weld was designed to carry a load of 3 tons. The 
building of welded greenhouses is illustrated, the 
construction of metal wheelbarrows for hot ash 
removal, and the making of welded. bottle racks. 
The firm will also demonstrate its latest methods of 
electric and oxy-acetylene welding and cutting by 
means of a portable and straight line cutting machine. 


Hatumay Borers. Lip. 


The firm of Halliday Boilers, Ltd., of Saxon-road, 
Selhurst, London, S.E.25, will show a series of gas 
or paraffin-fired steam boilers and sterilising equip- 
ment for dairy utensils, which equipment has been 


No. 


at Wolverhampton. 


1. 


entered for the R.A.S.E. Silver Medal Award. In 
Fig. 1 we illustrate a typical gas-fired boiler and 
sterilising chest. The boiler consists of an inner and 
an outer steel shell, with cross tubes, so that a spiral- 
shaped flue is formed for the hot gases, which pass 
up the boiler. The outer surface of the boiler is 
finished in white vitreous enamel, while the mner 
surface is galvanised. Firing is by a suitable gas 
burner, or a single jet paraffin burner on a swivelling 
arm, which may be conveniently swung out for filling 
with spirit to heat the burner before turning on the 
paraffin fuel. The designed working pressure of the 
boiler is 25 Ib., and as a superheater is fitted in the 
upper part of the boiler, dry steam is delivered to the 
sterilising chest at a temperature of about 400 deg. 
Fah. The water capacity of the boiler is 7 gallons, 

















Fic. 1—GAS-FIRED BOILER AND STERILISER— 
HALLIDAY 


and the evaporation rate is about 60 Ib. of water per 
hour. The time taken to raise steam to a pressure of 
25 Ib. per square inch is 1l min. With paraffin fuel 
a general figure for consumption is about 1 gallon of 
oil for three hours’ steaming. Various arrangements 
of fuel and water storage tanks can be provided in 


If a main’s pressure of about 35 lb. per square inch 
is available, then the boiler can be arranged to be 
first run as a non-pressure boiler for providing hot 
water for washing purposes before starting the sterilis- 
ing process. All that is necessary is to close the hot 
water valves, thereby converting the installation into 
a steam-raising plant. Automatic change-over gear 
and gas control can be supplied. The sterilising chest, 
shown in Fig. 1, is of the firm’s standard design, and 
a special feature is the provision of a door, for wiich 
a patent has been applied for, which on being opened 
will give protection until the steam which filled the 





chest has had time to escape. The door is so pivoted 


cases where gas and main’s water are not available. , 
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that it can, when not required, be swung out of the 
way over the top of the chest. 


MERRYWEATHER AND Sons, Lrp. 


The firm of Merryweather and Sons, Ltd., of 
Greenwich, has this year, as in previous years, been 
entrusted with the fire protection of the large number 
of stands which constitute the Show. It has again 
constructed its own fire station within the Show 
grounds, which will be staffed by a number of Merry- 
weathers’ fire-protection engineers. The equipment 
of the station includes a motor fire engine of the Hat- 
field type, with a designed capacity of 500 gallons per 
minute, and a first-aid equipment, with a 365ft. 
“ Telescala *” ladder. There will also be an ‘‘ Xaust 


the speed of the engine. The controls are so grouped 
that the machine can easily be manceuvred with one 
hand, leaving the other quite free to control the 
implement which is being operated. The tractor is 
specially useful for working in confined spaces, since, 
if desired, it can be turned about its own axis by 
exerting full pressure on the steering lever. 
WoLsELEY SHEEP SHEARING MACHINE CoMPany, Lrp. 
The Wolseley Sheep Shearing Machine Company, 
Ltd., of Witton, Birmingham, will exhibit a full range 
of machines for sheep shearing and horse and cattle 


clipping, as well as dairy machinery and stationary 
engines. An interesting exhibit on this. stand will 





be the new Wolseley all-electric cream separator, 


with the standard ‘“‘ Wolseley’ clipping plates, 
combs and cutters, for which the firm’s special re- 
sharpening service is available. 


Harrison MoGREGOR AND Co., Lrp. 


In addition to a wide range of harvesting, cultivat- 
ing, and food-preparing machinery, Harrison McGregor 
and Co., Ltd., of Leigh, Lancashire, will show a new 
and interesting type of bracken breaker, constructed 
under the patents of Captain C. V. Holt. This is 
entered as a new implement for the R.A.S8.E. Award. 

The Holt bracken breaker was designed and tested 
last year, and has as its object the destruction of 
bracken on moorlands and rough grazings, the 





increase of which is causing great anxiety in many 














FIG. 2—PORTABLE FIRE PUMP—MERRYWEATHER 


Suds ” foam generator for dealing with oil fires, and 
a “* Hatfield’ trailer motor pump of 105 gallons per 
minute capacity. In Fig. 2 we illustrate a recent 
design of Merryweather portable fire pump, which 
was specially designed for the training ship “ War- 
spite,” from which it takes its name. The pump unit 
is carried on a light steel chassis with pneumatic- 
tired wheels, enabling it to be towed behind a motor 
vehicle. It can be quickly detached from its carriage, 
and can then be easily carried by two men. It com- 
prises an 18 to 20 B.H.P. petrol engine, which is 
cooled from a tank with a connection from the pump. 
The pump is of the two-stage turbine pattern, and is 
designed for a working pressure of 150 Ib. per square 
inch, and an output of 100 to 175 gallons per minute. 
A priming device for exhausting the air from the 
pump casing and the suction hose is provided. The 
rubber hose has a length of 15ft., and is furnished 
with the usual coupling screws, branch pipes and 
nozzles. The pump is built to throw four powerful jets 
of water simultaneously over buildings of average 
height. The carriage frame is mounted on light 
springs attached to a steel axle, and the wheels have 
roller bearings. Folding hinged struts are fitted below 
the towing bar and at the rear of the carriage. A 
hand brake operated by a lever adjacent to the towing 
bar, acts on both wheel hubs. 


Bristot Tractors, Lrp. 


A British-built tractor is the “ Bristol,” designed 
and built by Bristol Tractors, Ltd., of Idle, Bradford, 
the latest model of which has been entered for the 
R.A.S.E. tractor trials, and is illustrated in Fig. 3. 
While it still bears some resemblance to the earlier 
models, the new machine incorporates in its design 
several important improvements which have been 
suggested by operation under various conditions of 
service. Not the least important is the placing of the 
air cleaner outside the bonnet, where it is clear of the 
fan air stream, which in agricultural practice is often 
dust laden. The other new features include auto- 
matic lubrication for the spindles of the track roller 
mountings, while the final drive hub and gear case is 
now a one-piece casting, and is fitted with a dust 
excluder and an oil seal. Care has been taken to 
provide accessible oil fillers for the oil baths on the 
final drive and the weight-carrying rollers. 

The tractor has a twin-cylinder Jowett petrol 
engine, with a bore of 3in. and a stroke of 4in., and 
a designed output of 14-35 B.H.P. at a speed of 
2000 r.p.m. This gives a draw-bar pull of 
approximately 2000 Ib. in first gear and 1400 Ib. in 
the second or ploughing gear. The tractor is small 
for its power, having an overall length of 86in., a 
width of 36in., and a height of 44in. The power is 
sufficient, the builders claim, to take a two-furrow 
plough or a seven-tine cultivator. There are three 
forward speeds :—First gear, 1-66; second gear, 
2-8; and third gear, 4-9 miles per hour, with a single 
reverse at 1-5 miles per hour. The steering is light, 
and is operated by moving the steering: lever to the 
right or the left, thereby partially stopping or wholly 
stopping the motion of either track, according to the 
amount of pressure applied. At the top of the steer- 
ing lever there is a decelerator button for regulating 














which, together with the ‘* Wolseley Clipkit ” elec- 
trically operated horse and cattle clipping machine, 
has been entered for the R.A.S.E. Silver Medal 
Award. Fig. 4 shows the new cream separator. It 
has a designed output of 110 gallons per hour, and is 
built to the company’s standard specification. The 
driving unit is a small electric motor, with a low con- 
sumption of current. A special feature of the machine 
is the absence of all gearing. The drive is by means 
of a ‘‘ vee” belt on the pulley of a motor to a pulley 
on the main spindle of the machine. It is claimed 
that the doing away with the gearing, which was pre- 
viously employed, will not only ensure greater sim- 
plicity in the operation of the separator, but it is 
also expected that there will be less upkeep, as the 
expenditure in wearing parts will be-reduced to a 
minimum. The ‘ Wolseley Clipkit ”’ consists of a 

















Fic. 4—ELECTRIC CREAM SEPARATOR—WOLSELEY 


neat geared motor, which can be worn on a leather 
pad strapped to the back of the operator, and which 
is connected to the clipping head by means of a 
flexible shaft. The motor can be supplied for any 
voltage from 6 to 250 volts, and will run either with 
direct or with alternating current, the motor being 
of the geared series-wound universal pattern designed 
to take a current of 60 watts. A built-in switch is 
fitted to the motor. 

The equipment is earthed by means of a third wire 
in order to comply with the electricity regulations, 
and the motor shaft and hand piece are all carefully 
insulated. For light and easy handling a wrist 
joint is fitted to the clipping head, which is furnished 








FIG. 3-PETROL-ENGINED TRACTOR-BRISTOL _ 
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parts of the country. In Scotland the Department of 
Agriculture has been authorised to make grants to 
owners and occupiers in order to assist them in the 
task of bracken destruction. It has been proved 
that if the young shoots of the plant be broken, a 
further weaker growth appears, which, if further 
bruised or broken, damages the root system of the 
plant. If the shoots be thus treated two or three 
times for two years, the plant is so weakened that it 
can be got rid of. The method applied by Captain 
Holt was to drag over the affected land one or more 
heavy iron or steel bars of square section, which were 
fitted with bearings and shackles to which horse 
traces were attached. 

The implement shown on the stand at Wolver- 
hampton will be of the double bar pattern, comprising 
two mild steel drag bars, each of 4}in. square section, 
with a length of 2ft. 3in., the bars being coupled 
together by chains in tandem fashion to give an 
effective width of 4ft. 2in. The drag bars are coupled 
by means of chains to a whippletree on the front or 
draught side, and on the rear side are tail weights, 
also attached to the bars by means of chains. The 
ends of the square bars are turned down so that a 
bearing is formed for the clips to which the chains 
are attached. In the chains coupling the bars to the 
whippletree a swivel link near the centre of the chain 
is provided in order to prevent any twist or strain 
being put on the chain when the implement is passing 
over rough ground. The front of the ash whippletree 
carries the trace chains for horse draught. These 
implements can be supplied with either 4in. or 4}in. 
square bars, according to the work to bedone. The 
implement can also be arranged for either horse or 
tractor draught, and is made in various widths, being 
supplied from the 4in. single bar with a 3ft. cut up 
to 4}in. bars, each 2ft. 9in. long, in a five-gang 
arrangement, giving an effective cut of 12ft. 5in. 

(To be continued.) 








“Tue Sau Nosie River.’”—To commemorate the 
Coronation, the Port of London Authority has published 
an illustrated book, price 2s. 6d., written by Alan Bell, on 
the Port of London. Whilst the volume is principally 
noticeable ‘for its admirable pictures, there are many 
interesting chapters, both on the antiquities of the Thames 
and its present activities. Amongst them we might select 
“The Amazing Bridge,’’ but all have a touch of romance, 
which will appeal to the ordinary reader, and none are 
without historical notes and entertaining quotations. 


Sream Roap VeutcLtE Tarirr.—On June Ist amend- 
ments to the Road Traffic Act came into force, designed 
to remove the disabilities which had previously resulted 
in the virtual disappearance of the steam road wagon. 
The amendments are understood to have been sponsored 
by the Coal Utilisation Council, with a view to obtaining 
once more a market which formerly consumed nearly 
half a million tons of coal per annum. The new regulations 
allow a four-wheeled steam wagon to operate with a gross 
load of 14 tons instead of 12 tons, as in the case of internal 
combustion engine lorries, which is tantamount to making 
the pay load the same. The six-wheeler is not so greatly 
favoured, since the increase is only 20 tons from 19, a 
figure insufficient to balance the increased weight of the 
steam vehicle. 
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Mosquito Control Engineering. 
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HE control of pest and malarial 
was begun some forty years ago. The average 
engineer to-day, however, knows comparatively 
little about developments in this field of engineering. 
That the problem is largely of an engineering nature 
there can be no doubt, for recent medical knowledge 
has not led to any solution other than by control 
of the mosquitoes themselves, and the conditions 
which are favourable to their existence. Engineers 
of many different kinds must concern themselves with 
this problem whenever constructional work is carried 
out in countries where climatic conditions lend them- 
selves to the propagation of these pests and carriers 
of disease. A classic example of the necessity of 
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ELECTRIC Mosquito TRAP 


effective measures being taken against malaria 
and yellow fever was provided during the construc- 
tion of the Panama Canal, when the undertaking 
was finished only after the successful completion of 
a campaign to wipe out the mosquito peril. 

There still is a tendency, however, to think of 
mosquito eradication or control as primarily a medical 
matter, or one of health inspection. Even where the 
control of mosquitoes is purely a matter of protecting 
centres of population from disease and annoyance, 
rather than that of permitting constructional work, 
the efforts which must be made are the responsibility 
of the engineer. Thus, the actual fact is that mosquito 
control is in every sense an engineering problem. 
Its engineering character is defined by the very 
nature of the operations which it involves. 

The information contained in a series of articles 


18’to 22° 











THe EnGinees 


AUTOMATIC TIDE GATE 


which has recently appeared in Engineering News- 
Record has been used as a basis for the following 
article. The series of articles, which is reprinted* in 
book form, was written by a group of recognised 
authorities on the control of mosquitoes in America, 
where the subject is one of rapidly growing public 
importance. It provides a concise and useful com- 
pendium of recent developments and makes the 
essentials of the subject available to the engineer. 
Less than forty years ago, mosquitoes were 
regarded merely as a nuisance, and it was not until 
1898 that it was discovered that malaria is carried 
by certain species of mosquito. Malaria was extremely 
prevalent at that time, and, although the mortality 





* “Mosquito Control Engineering.” New York, Engineering 
News-Record, 1936. Price $1. 


from this disease is not high, workers in a malarial 
region are rendered inefficient and enfeebled and 
consequently liable to other ailments. Some of the 
richest agricultural parts of the world cannot be 
properly exploited because of the ravages of malaria, 
and engineering works are frequently hampered 
because of yellow fever and malaria. When it 
became known that these two diseases were carried 
by mosquitoes, an anti-mosquito crusade was begun 
in all parts of the world. In order effectively to 
combat the menace a great deal of experiment and 
research was necessary. The first step was the 
study and classification of the numerous species 
of mosquito and their habitat—a problem which 
appears to be entomological, but which the engineer 
must study to some extent properly to understand 
the procedure of mosquito control. 

All species of mosquito have four stages in their 
life cycle—the egg, the larva (or wriggler), the pupa, 
and the adult. If one of these stages can be eliminated 
by any practical means, the mosquito pest can be 
eradicated from the region in which it has been 
prevalent. Herein lies, however, the only similarity 
between the many species of mosquito. There is 
an enormous amount of variation in the habits, life 
history, and activity of different species. Some, 
under favourable conditions, fly as far as 65 miles 
from where they developed, others move only a 
few hundred yards. Some varieties do not bite man 
or domestic animals. Some species lay their eggs 
on moist soil, others only on water. Depending on 





It is necessary to complete the survey by determin- 
ing the local mosquito breeding places and identifying 


the species concerned. Correlation of the trap 
records and the survey of the breeding places will 
determine whether mosquitoes are immigrating from 
areas outside the region which it is proposed to control. 
If such is the case, the area under control will have 
to be extended to include the breeding places of the 
migrational species. 

All mosquito control work is based on the fact that 
mosquitoes breed in water only. Consequently, 
all water which supports mosquito life should be 
eliminated or so treated that it will be incapable of 
supporting further breeding. The mosquito is 
most vulnerable in the breeding stage, and therefore 
it can be controlled most cheaply in this stage. The 
water for mosquito breeding must be at least 4in. 
deep; mosquitoes will not breed in clay pits or 
strong sewage; neither will fresh-water varieties 
exist in water of a greater salinity than 6 per cent.; 
nor will salt marsh mosquitoes exist in fresh water, 
unless the water is polluted. Water temperature is 
important and must reach a minimum of about 
40 deg. Fah.—varying slightly with the species— 
before the eggs can hatch. Another necessary con- 
dition for breeding is that the water must be present 
for at least seven days and remain stagnant or slow 
moving. One of the chief natural enemies of the 
mosquito is the top minnow—a fish which eats the 
mosquito larva. The salt marsh mosquito is never 
very prevalent when members of the killifish group 
are present in the creeks and ponds forming tidal 
waters. 

Breeding places may be classified as permanent or 
temporary. Temporary breeding places are often 
overlooked, as they constitute such receptacles as 





gutters, barrels, bottles, &c., but they are a source of 
a@ great number of mosquitoes, provided the water 
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the species, they may breed on fresh, salt, or polluted 
water. 

In North America there have been classified no 
fewer than 102 species of mosquito ; however, only 
a relatively small number of these are of medical 
importance. It is very necessary for the engineer 
to know sufficient about mosquitoes to be able to 
identify species and obtain the relevant particulars 
of their habitat. This information is classified under 
the scientific name for the species in a large number of 
published works. 

A necessary preliminary to any mosquito control 
work is a survey of the mosquito fauna characteristic 
of the area in which the work is to be undertaken. 
This survey should extend over at least one season, 
although more reliable results are obtained if 
the survey is carried out over two or three seasons. 
An experienced mosquito fighter, by making a survey 
of a given area, can estimate the types and numbers 
of mosquito there are likely to be, but this method 
is not altogether reliable. 

In New Jersey a form of electrically epunaiail 
mosquito trap has been developed, which is capable 
of sampling the mosquito fauna accurately. These 
traps, of which the construction is shown in 
our first engraving, are set up at the beginning of 
the season. They are set at a predetermined hour 
each evening throughout the season, and are in opera- 
tion each night until the following morning. Each 
night’s catch is then removed and identified and the 
results are carefully analysed. The traps, as can 
be seen in the engraving, depend on the use of an 
electric lamp and fan ; the trapped insects are blown 
down into a jar containing calcium cyanide and are 
therein killed. The number of traps necessary depends 
upon the size of the area, the distribution of the 
human population, and the topographical features 
of the district. The greater the number of traps 
employed, the greater will be the accuracy ci the 
survey. Fairly satisfactory results may, however, 





be obtained with only a few traps. 





SECTION A.A. 
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remains for seven days and the weather is sufficiently 
warm. 

A mosquito abatement programme will vary with 
the size of the district and the problems encountered ; 
but in general the fundamental principles will remain 
unchanged. First, there must be a definite amount of 
inspection to determine the situations of the breeding 
places and to provide weekly visits to these places 
during the breeding season. Then, where the breeding 
places are of a temporary nature, there must be regular 
treatment with larvicide and, finally, an engineering 
and drainage scheme must be instituted in order to 
effect the permanent elimination of as many breeding 
spots as possible. 

The organisation of temporary control work, con- 
sisting of inspection and application of larvicides, will 
depend on local circumstances and the size of the 
region which it is necessary to protect. In many 
cases the only practical and economical method is to 
employ a gang of labourers equipped with spray cans 
to distribute the larvicide. In other cases, where the 
country is open and provided with means of com- 
munication, the larvicide solution can be pumped 
mechanically from lorries equipped with ‘a tank, 
pumping machinery, and a length of hose. Slow- 
1unning streams, lakes, and other expanses of water 
can be treated by means of pumping larvicide from 
a boat. In the case of very large areas it may be 
found economical to use larvicide in the form of 
arsenical powders, which can be “ dusted ”’ on to the 
surface of the water from an aeroplane. All these 
methods of attack aim at destroying the mosquito 
larve as they feed on the surface of the water. 

The larvicides in general use consist of either light 
fuel oils or solutions containing an oil extract of 
pyrethrum. The first-named group, in which paraftin 
oil is proWebly the best, provides a liquid larvicide. 
The oil chosen should be toxic to mosquito larve ; 
the toxicity of a fuel oil is very nearly proportional to 
its volatility. Although oils can kill larve by suffoca- 
tion, this will only occur provided that an unbroken 
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film remains on the water surface for more than forty- 
eight hours. This condition is difficult to obtain in 
most cases, and therefore an oil such as paraffin, 
which has toxic properties, should be employed. 

An oil solution of pyrethrum is frequently cheaper 
than fuel oils and the stock emulsion can be diluted 
with ten parts of water. The advantage gained by 
using a concentrated solution is that dilution can be 
carried out with water taken from the breeding area 
and therefore the operator need not carry so much 
larvicide as is necessary when using fuel oils. Fuel 
oils require an application of about 3 gallons to the 
acre and pyrethrum about 5 gallons to the acre, but 
the operator need only carry half a gallon of the 
concentrated solution for each acre to be treated. 

A third form of larvicide is the arsenical dust 
larvicide—known as paris green—which frequently 
provides a more economical method of treatment. 
Paris green mixed with any diluting dust—preferably 
hydrated lime—can be liberated on the windward 
side of the breeding area when the wind conditions 
are suitable. Paris green can be distributed by any 
of the means named above in connection with oil 
larvicides, and in addition can be ‘“‘ dusted ” from an 
aeroplane. A half to one pound of arsenical powder 
per acre is sufficient to destroy all larve on the 
surface of the water. In the quantity generally 
used it is not harmful to cattle, human beings, 
birds, or fish, nor does it harm water vegetation. 

Permanent mosquito control work consists of 
draining water which is stagnant and liable to form 
breeding places. Such places are of various types, 
depending on the terrain, the rainfall, and whether 
inland or on the seaboard. The salt marsh mosquito 
lays its eggs in the mud at low tide and the eggs hatch 
when the highest tides reach them. Therefore the 
procedure for control is extensive drainage, ditch, and 
diking construction on salt marsh lands. Mosquitoes 
other than those found on salt marshes lay eggs on 
the ground, where water, such as pools caused by rain 
or melting snow, causes them eventually to hatch. 
In canal construction frequently the moist mud of 
fills dries and cracks in the dry season. The cracks 
form breeding places for mosquitoes when filled with 
rain. Permanent marshes do not necessarily form 
breeding places and in many cases fish may be 
depended upon for mosquito eradication in such 
marshes, especially if the central area in each pond 
be deepened and radial connecting channels be pro- 
vided for other low spots, so that fish may easily gain 
access to them. 

Constructional work of a permanent nature should 
proceed concurrently with the temporary measures 
and should be carried on as rapidly as possible. A 
salt marsh will only breed mosquitoes if it holds warm 
water, free from fish, long enough for the eggs to 
hatch. The drainage of such a marsh requires the 
ditching of the area so that surface water will fall 
below the marsh surface at low tide. Holes and ponds 
should be so connected that fish may readily enter 
them at all times. Ditches should be connected to 
natural creeks and outlets. If there are insufficient 
natural outlets wider main ditches will have to be 
constructed. Generally, a ditch 10in. wide and from 
20in. to 30in. deep, with perpendicular smooth sides, 
will be found adequate. A parallel system of ditches 
for salt marshes is usually the most satisfactory, in 
which the area is divided into portions according to 
the natural outlets available, and each portion is 
crossed by parallel ditches. The ditches may be 
spaced about 300it. apart and require to be cleaned 
every three years in large areas, or annually in smaller 
areas. When draining large areas it may be found 
more economical to use machines for ditching, such 
as the special machines used in New Jersey, which 
consist of a plough drawn by a tractor on wide cater- 
pillar treads. 

An enclosed marsh will require main dikes to be 
constructed, with automatic tide gates. This pro- 
cedure will also be necessary where sewage polluted 
water—which generally stimulates breeding—empties 
into a marsh or where wind conditions hold the tidal 
water at a high level for several days. In other cases 
natural drainage has been interfered with by the 
construction of roads and railways, and a marsh may 
have sunk by as much as 3it. or 4ft. In such cireum- 
stances an internal draining system with pumping 
equipment may be necessary and all tidal waters 
must be withheld. 

Dike construction for excluding high tides should 
follow the installation of internal ditches. The dikes 
should generally be placed where they are not likely 
to be damaged by waves and storms and when calcu- 
lating the height required an allowance for shrinkage 
of at least 25 per cent. should be made. In beginning 
the construction of the dike a trench is made along the 
centre line of the proposed structure and the exca- 
vated material is laid on each side of the trench with 
the grass ends outside. The width of the dike at the 
base may vary from 8ft. to 12it., depending on the 
height of tide which must be excluded and the amount 
of storm action expected. The intervening space is 
packed with mud and then another layer of sod is 
built up in order to provide a slope on the sides of the 
dike. ‘The construction is continued in this way until 
the width at the top is from 3ft. to 4ft., when the top 
is finished with mud filling. 

Where automatic tide gates are necessary, the form 
of construction shown in an accompanying engraving 
may be employed. With this type, wooden flap gates 





are built on the end of sluice boxes. A convenient 
size for the sluice box type has a 24ft. by 2ft. opening. 
When additional cross-sectional area is required, 
they may be duplicated in the same bulkhead. When 
installing these gates timber must be used for shoring 
to support the box and to close the ditch at the sides 
and top of the box. 

The disadvantage of using tide gates is that fish 
are excluded from the area and breeding of mosquitoes 
may take place in ditches which are not kept clean. 
This difficulty may be overcome by admitting a 
supply of unpolluted salt water, together with the 
fish contained therein, into the sides and back 
of the marsh during high tides. By this means 
a supply of water may be obtained for flushing 
the small internal] ditches and for stocking them with 
fish. 

The illustrations herewith also show the construc- 
tion of an arrow-head outlet channel for a marsh 
ditch through a sandy shore. This type of outfall is 
used in the State of Delaware. It is claimed that 
the arrow head construction protects the outlet from 
silt. The wing walls on the shore are for the purpose 
of preventing erosion taking place. 

In Delaware, air views are taken of the area which 
it is proposed to drain. These photographs are taken 
from an altitude of about 10,000ft., and enlarged to 
a scale of 800{t. to the inch. The views are then 
superimposed on a geological survey map to the same 
scale, from which information can be obtained for a 
general plan for a ditching system. 

In New Mexico, an inland State, the population is 
grouped around rivers and irrigated valleys. Nota 
few of the mosquito-breeding sources exist because 
of the artificial expanses of water formed by engi- 
neering works in the shape of reservoirs, roads which 
interfere with the natural drainage, and reclamation 
works. When material is required for a road or canal 
embankment, it is usually ‘“‘ borrowed” from the 
nearest place. The borrow pits fill with water and 
form ideal breeding places. 

In this State a narrow-bottomed ditch has been 
adopted, since this type increases the flow velocity 
and becomes more nearly self-cleaning. The banks 





are made of a minimum slope of 1: 1, though con- 
ditions sometimes make necessary more gentle slopes. 
A uniform gradient for the ditch is desirable, but not 
always possible to obtain. A maximum fall of 
1 in 100 should not be exceeded, as erosion will 
probably occur. Where the natural slope is greater 
than 1 in 100, steps can be formed in the ditch to 
prevent the banks being washed away. In this 
connection it is hekpful if the ditch is lined with 
rubble and stone, especially on curves or places where 
erosion is severe. 

In many places the beds of the rivers are at a higher 
level than the surrounding valleys. Small marshes, 
which are below seepage level, must be filled, in the 
absence of any other form of drainage. If material 
is available, they can be filled level with the surround- 
ing country, but if there is a scarcity of material, they 
need not be filled to a higher level than the seepage 
level. In either case a permanent eradication of the 
breeding place is obtained, without the necessity for 
maintenance work. 

The successful completion of a programme for 
mosquito eradication results in several advantages, 
apart from the elimination of malaria and disease 
from a community. In regions where water is scarce, 
the water drained from swampy areas by means of 
ditches is available for irrigation. This water would 
have previously been lost by evaporation. Drainage 
ditches and filling operations reclaim much land for 
agricultural and other uses. In many places the 
drainage system serves as a flood relief measure and 
may save many acres of land from being inun- 
dated periodically. Provided the drainage is not 
severe, there is no reason why wild life should be 
affected. The drainage installed should only remove 
the surplus water. A good ditching system improves 
the circulation of water, lowers its temperature, and 
generally freshens the vegetation, besides allowing 
the existence of many fish which otherwise would not 
be present. Finally, the financial status of any com- 
munity depends on the economic wealth of its 
surrounding territory, and a campaign to end fever 
will reflect itself in an increase in the wealth and 
development of the community. 








A 600 B.H.P. Light-Weight Oil Engine. 
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N a recent visit to the Naval Construction Works of 

Vickers-Armstrongs, Ltd, at Barrow-in-Furness, 
we inspected the drawings and designs of a new type of 
light-weight oil engine, which has been specially designed 
for small submarines in which weight and space must be 
economised. On page 10 and in the accompanying 
illustrations we illustrate a six-cylinder engine of this 
special type, which has been built and tested in the 
shops and at sea with very satisfactory results. In 
recent trials under nominal full power for submarine 
purposes an output of 600 B.H.P. at 500 r.p.m. has been 
maintained for long periods, and recent contracts have 
required a full-power trial of thirty-six hours’ duration, 
the last two hours being run under overload conditions. 


GENERAL DESIGN. 


In designing this engine, an endeavour has been made 
to combine simplicity with rigidity, with the object of 
providing an engine which will be free from avoidable 
wear and any possible risk of derangement, while 
accessibility has been closely studied in order to render 





periodical routine overalls an easy task. At the full 
speed chosen, namely, 500 r.p.m., the piston speed is 
low for high-duty service, and as the reciprocating parts 
are light this speed can be increased materially when the 
engine is used for yachts or for oil-engine driven generating 
sets. 

The engine may be built as a six or eight-cylinder 
unit, and we illustrate herewith the six-cylinder engine. 
The cylinders have a bore of 123in. with a stroke of 13}in., 
and operate on the four-stroke, single-acting cycle with 
the Vickers airless-injection system. The engine shown 
has a simple hand-operated type of reversing gear, but 
when not required this can be omitted. The lubricating 
oil pump and the water-circulating pump are both 
arranged for an independent drive, but, if so desired, can 
be engine driven. 


DETAILS OF CONSTRUCTION. 


As the sectioned drawings reproduced on page 10 
clearly show, the bed-plate is of composite construction, 
the cast steel cross girders which support the crankshaft 
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bearings being welded into a steel plate trough to which 
the holding down flanges are in turn welded, these being 
supported by numerous stiffening ribs. The shells of the 
main bearings are of forged steel with bearing caps formed 
of two steel stampings welded together. Both the shells 
and the caps are white-metal lined, and each cap is secured 
to the cross girder of the bed-plate by four large bolts. 
The crankshaft, which is made of oil-toughened mild 
steel, is of large dimensions, and is hollowed out for 
lightness. Its rigidity is such as to enable most critical 
speeds to be harmless. It is made in two lengths joined 
with a coupling, on which is mounted the helical spur 
wheel for driving the cam shaft. 

The column consists of two legs formed of steel stamp- 
ings with cross plates welded between them, the unit so 





bottom of which is welded a combustion plate of forged 
steel. They are bolted together and thereby form a 
continuous girder which rests on the top of the columns 
and is attached to them by large studs. As is shown by 
the drawings reproduced on page 10, each cover carries 
two inlet and two uncooled exhaust valves, which are 
housed in removable cages. The valves are made from 
special alloy steels. The neat arrangement of the valve- 
driving mechanism is clearly illustrated by the diagram- 
matic drawing at the bottom right-hand corner of page 10. 
The push-rods are hollow and carry large diameter rollers 
at their bottom ends. The cam shaft is driven by helical 
spur wheels, and the gears are force lubricated. The 
space around the cam shaft is in free communication 
with the crank case, but for additional lubrication an oil 
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formed spanning the main bearings. The feet of the 
columns are bolted to the cross members of the bed- 
plate. This form of construction, while being both light 
and stiff, is so contrived that the combustion load does 
not pass through the welded portion of the structure. 
The cylinder liners are machined all over and are made 
of special steel. A departure from normal practice is 
the holding up of the liners to the under face of the 
cylinder cover by means of a forged steel ring of deep 
and stiff section to the underside of which the sheet steel 
water jacket is attached. By adopting this design it is 
possible to employ a liner of simple shape, having a well 
cooled top flange, which is not subjected to the holding- 
down load on the cover. The water joint is quite 
independent of the gas joint, and is so arranged that 
water cannot leak into the cylinder space. At the bottom 
the liner is guided by passing through the plate which 
forms part of the crank case. It may be noted that the 
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water joint is outside the crank case, thereby avoiding 
any possibility of contaminating the oil within the crank 
case by water leakage. The connecting-rods are of forged 
steel of approximately “‘ H ” section. They are machined 
on the profile, and are drilled for the passage of lubricating 
oil. The big-end bearings are formed of steel stampings 
and are particularly stiff in structure. They are attached 
to the palm of the connecting-rod by four bolts of large 
diameter. A hollow gudgeon pin is adopted, and it is 
of the floating type, being free to rotate in the chilled 
bronze bearings, which are pressed into the solid eyes 
of the connecting-rod and the piston bosses. Special 
care has been taken to prevent oil leakage at the ends 
of the gudgeon pins, while just over it there is an aluminium 
guard which prevents any oil from the crank case reaching 
the ribbed underside of the crown of the piston. 

The piston is of the plain trunk pattern, and is a one- 
piece casting of special cast iron. It carries five narrow 
pressure rings, and two scraper rings, which are slightly 
a and are positioned near the bottom of the piston 
skirt. 

The cylinder covers consist of steel castings, into the 





tray is fitted below the cam shaft, into which the cams dip. 

The fuel pump, as will be seen from the above engraving, 
is mounted at the end of the engine, and is driven off 
the end of the cam shaft. There are six pump units 
housed in a single forged steel block, and the pumps 
deliver into a common fuel rail from which leads to the 
mechanically operated fuel valves are taken. The fuel 
valves work in stamped steel bodies ; they are provided 
with ground guides, no soft packing being needed. At 
the lower end of the fuel valve is a very fine wire-wound 
Lolos filter, which renders the fuel nozzle practically 
free from the risk of choking, is fitted. 


ConTROL ARRANGEMENTS. 


The control gear, which is shown in the accompanying 
engravings, is mounted in ene group at the end of the 
engine. It comprises the fuel pump, the starting air 
controls, and the reversing gear. The output of the fuel 
pump is regulated by the hand lever on the left of the 
control unit. The next lever controls the period of opening 
of the valves, the timing being automatically adjusted 
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to suit the duration of opening as set by the lever. The 
small hand wheel below the levers allows the fuel injection 
to be further advanced or retarded to meet special running 
conditions or when abnormal fuels are being used. The 
lever on the right of the group admits starting air to the 
engine. The distribution box is placed at the back of 
the engine. In it there are separate cam-operated valves 
for the cylinders, distributing the air in correct sequence 
to the non-return valves on the cylinder covers. On 
each non-return valve there is a cylinder relief valve 
and also an indicating or pressure release cock. 

The large hand wheel on the control unit, which is 
interlocked with the control levers, reverses the engine 
by raising the push-rods, sliding the cam shaft along to 
bring the second set of cams under the push-rod rollers 
and then lowering the push-rods. This operation is 
carried out very rapidly by hand power alone. 


LusricatTinc Or, anp CrrcuLatTine WATER. 


The cooling water for the engine, which is supplied by 
@ separate pump, enters the bottom of the cylinder 
jacket and passes up outside the liner to the hollow securing 
ring and through to the cylinder by four passages which 
are easily accessible. It then passes over the face of the 
combustion plate to the centre of the cylinder cover, 
where it rises and passes through the exhaust valve cages 
to the exhaust manifold. All the water passages are 
large, and the circulating water system is so designed 





that an efficient self-venting is obtained with the use of a 
minimum amount of piping. ; 

The lubricating oil enters the crankshaft at the main 
bearings, and then passes up through the big ends and 
through the connecting-rods to the gudgeon-pin bearings. 
All the bearings and the wheels within the crank case 
are lubricated by direct-pressure leads. Most of the 
bearings for the levers and the valve motion are of the 
needle type, and where they are outside the crank case 
they are grease lubricated and require only attention 
at long intervals. A sight feed oiler placed at the centre 
of the engine lubricates the main pistons. ; 

Other fittings calling for brief mention include the 
indicator gear arranged at the back of the engine and 
the turning gear. The main shaft of the indicatmg gear 
is so arranged that it can be readily disconnected once 
the engine has been adjusted, after which an occasional 
“pull” card, together with the exhaust thermometer 
readings, suffices to give all the data needed for efficient 
working. ; 

The turning gear is at the after end of the engine 
and is of the combined worm and wheel pattern. Its 
hand wheel is situated close to the lever which engages 
the final spur wheel, an arrangement which is both neat 
and effective, and lends itself to the rapid turning of the 
engine when engaging a submarine clutch. 


ENGINE PERFORMANCE. 

In the early part of this article we made reference 
to the general satisfactory performance of the engine. 
In the curves reproduced above we show the fuel con- 
sumption and the brake horse-power at various engine 
speeds. These figures are for a six-cylinder engine, 
and the fuel consumptions are an average of the trial 
results of a number of engines running under ship pro- 
pulsion conditions as regards speed and power. The 
drawings reproduced show the overall sizes of the six- 
cylinder, 600 B.H.P. engine. The eight-cylinder engine, 
with a designed output of 800 B.H.P. when running 
at 500 r.p.m., has an overall length of 13ft. Llin., a width 
of 2ft. 10in., and a height of 6ft. 9in. These are small 
dimensions for engines of such power, and the weights 
are 8-2 tons and 10-5 tons for bare engines of the six 
and eight-cylinder sizes respectively. 








SIXTY YEARS AGO. 

A NOTE in our issue of July 6th 1877 stated that on 
May 8th of that year all the patents, with one minor 
exception, governing the manufacture of sewing machines 
had expired. Immense profits had been made in America 
out of the business. One company during the previous 
year had sold over 260,000 machines and had a sum of 
between ten and fifteen million dollars invested in its 
business. It was estimated that on each machine an 
overall profit, shared between the manufacturers, agents 
and canvassers, of 400 or 500 per cent. was made. The 
actual first cost of the machines sold by the leading com- 
panies at from 60 to 70 dollars was stated to be from 
11 to 15 dollars. After paying royalties and commis- 
sions to agents and canvassers the manufacturers retained 
about 80 per cent. of the profits but out of that sum they 
had to meet the expense of maintaining their factories, 
paying taxes and meeting the immense costs of the litiga- 
tion which had marked the early days of the sewing 
machine industry. Among the patents which had expired 
was the Batchelder continuous feed which substituted a 
cylinder for the ratchet and wheel feed of Howe’s original 
machine. The continuous feed remained an essential 
feature of every sewing machine whatever its make, It 
was stated to have earned a profit of four million dollars 
for its inventor. The patent had been twice extended to 
the enormous advantage of the Singer, Wheeler and 
Wilson, Grover and Baker and Howe sewing machine 
companies. Outside this combination other companies 
had to pay royalties for the use of the invention of from 
one to three dollars on each machine. Following the 
expiration of the patents there was a great fall in the 
retail prices of sewing machines. The four combine 
companies announced that the cost of their 60 and 70- 
dollar machines would be reduced to 18 and 22 dollars 
respectively. Farther reductions would possibly be made 
owing to the dissolution of the combine and because of 
competition from Canada. It was anticipated that this 
reduction in price would not only benefit the public but 
by weeding out the weaker companies would establish 
the stronger concerns on a more profitable basis than 
ever. The sewing machine business in England, our 
note concluded, had not been thriving lately ; indeed the 
trade had been “ rather disastrous.”’ A crisis had now been 
reached of which the issue at the moment was very doubt- 
ful. It was however suggested that from the extinction 
of the monopoly nothing but advantage would arise and 
that a greatly increased business would result. 








“A Very Larce PLanrne Macuine.”-—We have been 
asked to state that the machine described under the 
above-named title in our issue of June 18th was supplied 
to the order of the Davy and United Engineering Company 
Ltd.—formerly Davy Brothers Ltd. of Sheffield—and that 
it is one of many large tools which the firm is installing 
in connection with the extensions to its Darnall plant. 

Tue Late Mr. Joun W. MeEtpRuM.—It is with regret 
that we have to record the death of one of the oldest 
mechanical engineers in the country, Mr. John W. 
Meldrum, the joint managing director of Meldrums Ltd., 
of Timperley, near Manchester. He joined the firm in 
1886, when the works were in City-road, Manchester. His 
brother, Mr. James Meldrum, had started the works, then 
manufacturing steam jet apparatus, such as acid elevators, 
compressors, ejectors, &c. The works were moved out to 
Timperley in 1902. The steam jet blower formed the basis 
of the “‘ Meldrum ” forced draught furnace. It was then 
applied to the burning of refuse in conjunction with the 
‘Meldrum ” continuous grate destructor, which was the 
basis of modern destructor practice. It is also applied 
with great success to mechanical stokers. Mr. Meldrum, 
who would have been eighty-seven on June 26th, was at 
the works, as usual, within a few days of his death, which 
took place whilst on holiday in Scotland. 
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Rail and Road. 





New Austrian Etectrric Stock.—Two new designs 
of electric rail coach are being tried by the Austrian State 
Railways. One is an eight-wheeled high-speed passenger 
coach, the other a light parcels van. Two vehicles of each 
pattern are on test. 


MANIFOLD VALLEY LinE: CorreEction.—In our note 
on the Manifold Valley Line in this column last week, we 
said that it had been presented to the Staffordshire County 
Council by the London and North-Eastern Railway 
Company. This, of course, should have read the London, 
Midland and Scottish Railway Company. 

Paris-LE Mans E.ecrriricatTion.—The electrification 
of the 132} mile section from Paris to Le Mans of the 
Paris-Brest line has now been completed. The current is 
supplied at 1500 volts as D.C. from thirteen automatic 
converting stations using mercury arc rectifiers. The 
stations receive current at 90,000 kV from an overhead 
supply running for the most part alongside the track. 
Two three-phase circuits of six conductors are carried on 
the masts. 


Detay oN PonpEeRs Env Line.—On Tuesday last, 
June 29th, a large dump of old rubber tires on the pre- 
mises of the Lipton Tyre and Rubber Works, near the 
railway arch at the bottom of Broad-lane, Tottenham, 
caught fire. As a result trains on the L.N.E.R. line from 
Ponders End to Liverpool-street were delayed owing to the 
dense smoke. Up to 9.10 a.m. all trains were run past the 
store at caution, but after that time traffic had to be 
stopped fora period of nearly fifty minutes. 


A Roap ScHEME IN NorTHERN RxHopgEsia.—At the 
opening of the Legislative Council of Northern Rhodesia, 
on Saturday last, June 26th, the Governor, Sir Hubert 
Young, stated that a surplus of £500,000 was expected. 
He indicated that he was prepared to agree to provide 
funds for the construction and maintenance of a road 
linking Salisbury, the capital of Southern Rhodesia, with 
Lusaka, the new capital of Northern Rhodesia. The new 
road has been made possible by the proposed erection of a 
bridge over the Zambesi at Chirundu by the Beit Trustees, 


work on which will commence shortly. 


New L.N.E.R. Locomotive.—On Monday, June 28th, 
the new L.N.E.R. locomotive, ‘“‘ Union of South Africa,” 
was named at King’s Cross Station by Mr. C. T. te 
Water, High Commissioner for South Africa; the loco- 
motive ‘‘ Dominion of New Zealand” was named at the 
same time by Mr. W. J. Jordan, High Commissioner for 
New Zealand ; and the locomotive ““ Empire of India ’’ was 
named by Sir Firoz Khan, High Commissioner for India. 
A sister locomotive, the ‘‘ Dominion of Canada,’’ has been 
fitted with a Canadian type whistle. The. ‘‘ Union of 
South Africa’”’ is also fitted with a whistle of Colonial 
type, the pattern used being that of the South African 
Railways. The other locomotives of this group of five, 
which includes the “ Dominion of Australia,’’ have stan- 
dard L.N.E.R. pattern whistles. 


“ ALL-STEEL”’ COACHES IN ACCIDENTS.—We notice 
that at least one London newspaper has used the cireum- 
stances of the accident which occurred on the Southern 
Railway at Swanley last Sunday, June 27th, as an occasion 
for reviving the demand for “ all-steel” coaches. It 
therefore seems appropriate to remark that in Colonel 
Mount’s report on the Battersea Junction accident on 
April 2nd: the company’s chief mechanical engineer is 
quoted as having expressed the opinion that had the bodies 
of the two coaches which collided afforded greater resist- 
ance, as, for example, by being of all-steel construction, 
the increased rigidity might have resulted in derailment 
and the throwing about of the coaches in star formation. 
It was fortunate that there was no derailment for the 
collision took place on a viaduct. Colonel Mount himself 
contends that the right policy is to continue to direct 
available resources towards the prevention of accidents 
rather than towards minimising their effects. 


New Locomotives For Inp1a.—Some new 4-6-2 
“ X.P.” type locomotives are being built by the Vulcan 
Foundry, Ltd., for the Great Indian Peninsular Railway. 
A number of features new to this type of engine are being 
incorporated with a view to finding a design suitable for 
long mileages in express passenger work between over- 
hauls. The new engines have two outside cylinders 
driving the middle pair of coupled wheels. One of the 
engines has been fitted with Timken and the other with 
8.K.F. roller bearings. The cylinders are 21}in. diameter 
by 28in., and other leading dimensions are: Drivi 
wheels, 6ft. 2in.; driving wheel base, 13ft. 2in.; total 
wheel base, 36ft. 10in.; overall length of engine and 
tender, 76ft. 8in.; total heating surface with superheater, 
2289 square feet; grate area, 45 square feet; boiler 
pressure, 210 lb. per square inch; weight of engine and 
tender in working order, 173 tons fitted with S.K.F. 
bearings, and 173 tons 2 cwt. 2 qrs. fitted with Timken 
bearings. 

ACCIDENT TO THE InisH Mai.—A note in this column 
in our issue of April 30th last referred to the inquiry into 
the accident to the Irish Mail train at Crewe Station on 
April 14th. It will be recalled that in his evidence Mr. 
Spinks, of the London, Midland and Scottish Railway, 
said that he found the leading axle of the trailing bogie 
of the kitchen car broken off flush with the left- 
hand wheel and that he had subsequently found that 
there was a flaw in the axle. In the conclusion of his 
report on this accident, which was recently issued, Colonel 
A. C. Trench says: ‘This accident was caused by a 
broken axle, the fracture being due to a fatigue flaw which 
had grown till it extended over about 65 per cent. of 
the area; the flaw probably commenced with corrosion, 
or possibly a tool mark on the edge of the wheel seat, 
and the final fracture may have been due to the shock 
which occurs when traversing an abrupt diamond crossing. 
The flaw was in a position where it would be almost 
impossible to detect it in either running or shop examina- 
tion, unless the wheels were pressed off. The metal of 
which the axle was constructed was of good quality and 
complied with the latest specification. The company 
are taking steps to reduce still further the liability of 
similar failures, which are already rare.” 





Miscellanea. 





Lonpon CHAMBER OF CoMMERCE.—After three years’ 
service as President of the London Chamber of Commerce, 
Sir Stephen Demetriadi has retired. At the annual 
meeting of the Chamber Sir Alexander Gibb was elected 
President. 


Export or WELSH CoaL.—Shipments of coal from ports 
in South Wales during the last week amounted to 468,000 
tons, a figure 36,200 tons higher than that of the previous 
week and 168,669 higher than that of the corresponding 
week last year. This is the highest level recorded since the 
week ended January 22nd, 1932. 


Execrricat Tuntne or Musica InstrumMents.—It is 
reported that an electrical apparatus has been -designed 
by O. N. Kasatikin and constructed by the Electro- 
Acoustics Department of the Institute of h of the 
Soviet Musical Industry, operated on A.C. to tune by sight 
such instruments as harmoniums, accordions, &c., during 
manufacture. 


Tue Institution or Gas ENGInEERS.—On Wednesday, 
last, June 30th, Mr. J. R. W. Alexander relinquished the 
secretaryship of the Institution of Gas Engineers to take 
up the appointments of general manager of Associated 
Gas and Water Undertakings, Ltd., and general manager 
of the East Surrey Gas Company. He will be succeeded 
by Dr. W. T. K. Braunholz. 


Sours Arrican Mryine.—Since the setting up in 1913 
of the Prevention of Accidents Committee in South Africa 
peat bh for deaths in mines, recently published for the 

iod 1912 to the present time, are almost half that of 
previous similar periods. These are the more 
significant in view of the increased of mining and 
of the many inexperienced employees engaged during the 
period of expansion. 

YorxksHrrE Coast Exectriciry Suppry.—A rt 
from Messrs. Preece, Cardew.and Rider and Mr. A. Collins 
on the possibilities of closer union between the electricity 
undertakings of Scarborough, Bridlington, and Whitby, 
in accordance with the recommendations of the McGowan 
Report, has been received by the councils concerned. It 
was agreed to form a joint board for the distribution of 
electricity within the areas of the undertakings concerned 

agreed 


or in any other area considered advisable and to 
by the Electricity Commissioners. 


A New Rusrrroor Parnt.—A new rustproof paint for 
which a number of advantages are claimed has recently 
been put on the market by Thos. Parsons and Sons, Ltd. 
The new paint is formulated on a chlorinated rubber base 
and is known as ‘“‘ Rust Eeter.”” When applying the paint 
it is not to clean off all the rust on a metal, but 
merely to clean off loose scale and grease, and when the 
paint is applied it reacts on the rust and transforms it 
into an essential part of the protective coating. It is 
applied either by spraying or with a brush and sets in 
twenty minutes. 


A Royat Visit to Janrow.—It is announced that on 
July 12th the Duke of Kent will visit Jarrow and Hebburn 
to inspect the social service centres, as part of a tour of 
social centres in County Durham. The Duke will inspect 
the occupational centre now in course of erection at the 
Hebburn power-house. At Jarrow he will pass the site 
of the £1,000,000 steel works project, which has been 
derelict since the closing of Palmer’s steel works. He will 
be received at the Jarrow centre by the Mayor, Alderman 
J. W. Thompson, and it is hoped that Sir John Jarvis will 
be present. In the various departments the work will be 
explained to him by the unemployed men in charge of the 
various sections. 

Low TEMPERATURE CARBONISATION, Lrp.—In the 
course of his address at the annual general meeting of Low 
Temperature Carbonisation, Ltd., Col. W. A. Bristow 
said that, following upon the success that has attended the 
preparation and marketing of the products from the first 
plant at Barugh, it has been decided to construct a second 
plant in Derbyshire, at a cost of approximately £200,000. 
A third plant will be included in the general scheme in 
South Wales. Contracts have already been placed for the 
main items for the Derbyshire plant and most of the 
products have been sold up to the year 1940. By the 
middle of next year the company will have over a thousand 
retorts at work, not including those at Greenwich, which 
are owned by the South Metropolitan Gas Company. 


Tue Visrations INDUCED By Briastine.—In order to 
study the nature of the vibrations of earth and air caused 
by blasting in quarries and mines, the U.S. Bureau of 
Mines assembled a portable research plant in a ially 
constructed vehicle equipped with seismographs and 
recording apparatus to study the amplitude, frequency, 


and rate of propagation of vibratory waves, both funda- 
mentally and in relation to the transmitting media. The 
instruments measure amplitudes in ten usandths of 


an inch. Observations during 1936 were taken in nineteen 
different quarries of shots varying from 42 Ib. to 20,000 lb. 
of explosive per shot. As a result a considerable amount 
of information has been obtained concerning the character- 
istics of earth vibrations caused by blasting operations 
and the influence upon them of structural changes in the 
ground and of field technique. 


Lonpon’s Gas Marns.—Recently a length of gas main 
laid down at King’s-avenue, Woodford, brought the total 
mileage of the Gas Light and Coke Company’s mains up 
to 6000, a figure ing that of any other gas company 
in the world. Each year during the past five years this 
company, has laid over 200 miles of mains, 1800 men being 
employed continually on main laying and repairs. The 
system now consists of 2,650,000 pipes from 2 in. to 4 feet 
in diameter, with a total weight of 560,000 tons. Statistics 
show that the company serves an area of 540 square 
miles and supplies 14 million consumers. It carbonises 
3,000,000 tons of coal each year and the gas is distributed 
from 100 gasholders. Its highest daily output of gas is 
250 million cubic feet, as against a few thousand 125 years 
ago. Last year the company installed 750,000 new 
appliances. The ten London gas companies in the Greater 
London area, including the Gas Light and Coke Company, 
work 12,000 miles of mains. 





Air and Water. 





INTERNATIONAL AERONAUTICAL FEDERATION.—At the 
conclusion of the International Aeronautical Federation 
Conference in London, Prince Georges Bibesco (Rumania) 
was for the eighth successive year elected President of the - 
Federation. 


AERIAL Roap Inspection.—The possibilities of an 
aerial inspection for the trunk roads transferred to the 
eare of the Ministry of Transport from the local highways 
authorities are being considered by the Minister of Trans- 
port, Dr. Burgin. 

INTERNATIONAL AviaTION MeEertTING.—The Fourth 
International Aviation Meeting will be held at Zurich 
from July 23rd to August Ist. It is expected that it will 
be even more successful than the previous meeting, held 
in 1932, since already more than twice as many com- 
petitors have entered from fourteen different countries. 


A New Hicu-sprep Motor Boat.—A series of experi- 
ments are to be made by Sir Malcolm Campbell on Loch 
Lomond with a new high-speed motor boat. The boat 
has been named “ Bluebird,” and if the experiments are 
successful Sir Malcolm intends to install the engine of 
his racing motor car in the boat and attempt to set up a 
new world speed record for water. 5 


A New Wor.p’s Hzeicut Recorv.—The world’s height 
record recently made by Squadron Leader F. R. D. Swain 
was broken on May 7th last by Lieutenant-Colonel Mario 
Pezzi in a Caproni 161 biplane with a Piaggio “ PX1RC72 ” 
engine. Lieut.-Col. Pezzi reached a height of 15,655 m. 
The fi , however, have not yet been homologated by 
the Fédération Aeronautique Internationale. 


LivERPOOL-AMSTERDAM Ark RovuTEe.—On July Ist the 
daily air service from Liverpool and Doncaster direct to 
Amsterdam, operated by the K.L.M. Royal Dutch Air 
Lines, will be resumed. The route will be-operated entirely 
by Douglas ‘‘DC2” machines. On the same date the 
North-Eastern Airways will also open new air routes from 
Doncaster to Manchester, Hull, and Grimsby. 


Union Castte Sure Lost.—On Saturday last, June 
26th, the s.s. ‘‘ Sandgate Castle,” a vessel of 7634 tons, 
owned by the Union Castle Mail Steamship Company, 
was abandoned on fire some 400 miles north-west of 
Bermuda. The crew of forty was rescued by the American 
liner “ President Pierce,” which responded to an 8.0.8. 
when about 180 miles away, and taken to New York. The 
“* Sandgate Castle ’ was completely destroyed. 


Empre Ark Mairs.—The Imperial Airways flying boat 
“Centurion” inaugurated the new Empire air mail 
services on Tuesday, June 29th, when she left South- 
ampton Water on the first stage of her 7260-mile journey 
to South Africa. She carried 112,000 letters, and the 
mail included a letter from the King to the Governor- 
General of South Africa. The flying boat’s departure 
was delayed for half-an-hour by trouble with one of 
her four engines, but the lost time was soon made up. 


A New Quay at Nortx Sxre_ps.—Sir Arthur Suther- 
land, Chairman of the Tyne Improvement Commission, 
formally a new quay at the Albert Edward Dock 
entrance, North Shields, on Tuesday last, June 29th. The 
new quay marks the completion of schemes costing 
£500,000 carried out by the Commission to facilitate 
trade with Norway. It is designed - eye ap 
passengers and cargo between the Tyne an lo, and as a 
result of its construction Fred. Olsen and Co., Ltd., has 
intimated an extension of its services with this country. 


Marine Exectric Proputsion.—A recent report on 
the running and operation of the two 18,000-ton liners, 
“ Scharnhorst ” and ‘‘ Potsdam,” during the past twelve 
months indicates that a saving in fuel consumed per voyage 
amounting to about 8 per cent. has been shown over the 
costs for fuel of a similar -vessel propelled by geared 
turbines. This saving is credited to the turbo-electric 
installation on the two vessels and is attributed to the 
avoidance of propeller racing in rough weather and the 
ease with which one turbo-alternator set can be run alone, 
when the vessel is operating at cruising speed. 


Berra Port Extension.—In the annual report of the 
directors of Beira Works, mention is made of the increased 
traffic, amounting to 25 per cent. last year, at the port of 
Beira. Owing to satisfactory trade conditions in both 
Southern and Northern Rhodesia, imports rose by 13 per 
cent., while exports were 32 per cent. higher. Under the 
circumstances ments have been made to extend 
the port facilities at an estimated cost of £475,000. The 
improvements include the construction of an additional 
deep-water berth and equipment, two large transit sheds, 
an extension of the electric power station, and the reclama- 
tion of land behind the existing wharves. 


THe Late SQquADRON CoMMANDER CoLMORE.—We have 
to record the death of Squadron Commander G. C. Colmore, 
at the early age of fifty-two. He was one of the pioneers 
of flying in this country, and was a successful competitor 
in the early competitions for British-built engines. On 
the outbreak of war he joined the Royal Naval Air Service 
and was posted to the airships branch. He was com- 
mander of the Luce Bay Airship Station and at a later date 
he was made commander of the Wormwood Scrubs Naval 
Airship Constructing Station. He was looked upon as an 
authority on airship design and- construction and made 
many trips on both British and Continental airships. 


Genoa Arrport.—It has recently been decided by the 
Italian Council of Ministers to grant 18,000,000 lire 
towards the construction of-an airport at Genoa. Diffi- 
culty has been experienced as the town is placed on a 
narrow strip of land between the sea and encircling 
mountains. In consequence aircraft have had to choose 
between the seaplane base and the emergency landing 
ground of the local aero club. It is now proposed by the 
engineer in charge of the schenie, Signor Albertazzi, to 
make the necessary space by enclosing a portion of the 
sea and building a platform over it to act as a landing 
ground. The project is estimated to cost about 22,000,000 
lire and involves clearing the coast to the west of the 
Polcevera around Castello Raggio and enclosing a strip 
of sea in the shape of a trapezium in front of this coast. 
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OF STRIKES. 


At the moment no grave strikes are disturbing 
the even course of British industry. The busmen’s 
strike came to its inglorious end several weeks 
ago, and the mining strike never matured, either 
because the people concerned were moved by Mr. 
Baldwin’s appeal, or because, as some qualified 
observers hold, there is little or no discontent 
amongst the miners. In this state of peace it 
should be possible to study strikes with a philo- 
sophical detachment which is unattainable at a 
time when a general statement is certain to be 
applied instantly to a particular case. Before a 
war or after a war one may debate the means of 
preventing wars, but during the war particulars 
engross the attention to the exclusion of generalities, 
whilst the mental—or, must we say, psychical ?— 
condition of all concerned is unfitted for logical 
thought. 

Concentrating our attention solely on genuine 
industrial strikes, the first fact that occurs to us 
is that they are anachronisms. By the genuine 
strike we mean one that is directed by labour 
against the particular conditions of its employ- 
ment. It is a conflict between a specific employer 
and his employees—say, to take an example, 
between the railway companies and their men on 
the question of hours and wages. Strikes like 
that threatened in the northern coalfield because 
two unions were at loggerheads we do not regard 
as genuine. We must exclude also all strikes 
which are fostered for a political purpose even 
though that purpose is the improvement of labour 
conditions.. It is impossible to regard a mass 


constitution as a strike, for it is something apart 
from industry ; something with which industry 
cannot deal. We regard also as not genuine all 
strikes which are not aimed against the employer, 
for something he has done or has not done in 
connection with his workpeople; but to force 
him to do something which it is not his real 
business to do, as, for example, to discharge a 
man against whom labour has directed its rancour. 
Omitting such cases as we have outlined, we insist 
that the strike is an anachronism because, in the 
course of years, efficient machinery has been built 
| up for the settlement of labour questions in all 
organised industries. We may cite as examples 
the excellent way in which the Engineering 
Employers’ Federation and the A.E.U. have settled 
their differences for many years past; or the 
peaceful conditions which have reigned in the 
steel industry for an even longer period. The 
railway tradition is not quite so good, but there 
exists now in the railways such a complete organisa- 


4| tion for the adjustment of all questions affecting 


the particular conditions of railway employees 
that a strike should rightly be regarded as 
unjustifiable. In the old days men struck against 
a hard or inconsiderate employer or group of 
employers. But under the conditions which now 
prevail in all save very small concerns, the bad 
employer cannot exist; the other members of 
the Federation to which he belongs would not 
tolerate the existence of conditions which might 
upset them all. These federations enter into 
binding agreements with the trades unions and 
with rare exception abide faithfully by those 
agreements. Since no human arrangement can 
be 100 per cent. perfect, there are lapses from time 
to time, but they are generally adjusted within 
the employers’ federations, and the cause of offence 
is removed. But if the employers are occasionally 
at fault it must be admitted that labour is not 
invariably as conscientious in the observance of 
its contracts as it should be. In justice it must 
be said, however, that of late the troubles have 
been brewed by groups within the unions and 
not by the union executives. 

In view of all the machinery which exists for the 
settlement of questions concerned with employ- 
ment between employers and employed, the strike 
has become an antiquated weapon only wielded when 
labour determines to force industry to do something 
which the committees or courts set up for arbitra- 
tion and conciliation have decided it should not be 
called upon to do. Such strikes, when they do 
occur, are not infrequently tinged with politics 
and inflict hardships on the community. A strike, 
for example, which was directed against capitalism 
could not be classed as a trades dispute. It would 
be not a quarrel with the industry, gua industry, 
in which the men were engaged, but against the 
conditions of the State. It was laid down in the 
Trades Dispute and Trade Unions Act of 1927 
that any strike is illegal if it (1) “has any object 
other than or in addition to the furtherance of a 
trade dispute within the trade or industry in which 
the strikers are engaged; and (2) is a strike 
designed or calculated to coerce the Government 
either directly or by inflicting hardship upon the 
community.” It is, we think, desirable that this 
clear definition should be borne in mind at the 
present time. We have to recognise that labour 
would be shrewd enough to give an industrial 
appearance to its actions and so bring them 
within the law, but it should not pass the 
wit of man to decide in the case of any 
dispute whether it was fundamentally indus- 
trial or political, That would be no small 
advantage, for even though the means, formulated 
in the Act, for dealing with the strike which is 
outside the law leave much to be desired, it would 
be a satisfaction to know when it was not the 
machinery for the settlement of labour questions 
that was at fault, but that the matter was one 
which no form of industrial conciliation could ever 
hope to satisfy. 


Standardisation of Locomotive Failures. 


Or all the troubles likely to afflict the engineer 
responsible for the running of locomotives, the 
failure of an engine to proceed with its train is one 
of the most trying. It is bound to upset immediate 
routine, and later on to appear against the owning 
shed in the shape of reduction of the average of 
sound mileage, although the cause may be, and 
often is, beyond the control of the shed autho- 
tities. Most failures can be traced to one of five 
main causes—plain carelessness in lubrication, 
which on most railways appears to be the principal 





be due to the mismanagement of the engine or the 
fire or to poor quality of the coal; overloading, 
an error on the part of the traffic department ; 
failure of material, which cannot be foreseen ; 
and inherent weakness of some particular part or 
detail, inducing either liability to repeated break- 
age or to such indifferent running that the slightest 
lack of special attention may prove fatal. Care- 
lessness in lubrication and mismanagement of the 
engine or fire are causes open to improvement by 
educative methods, and poor quality of coal can be 
remedied by closer supervision of the sources of 
supply, but an allegation of weakness in some 
detail requires a lot of proof, and can only be deter- 
mined satisfactorily by statistics over a reasonable 
period of time. In spite of sometimes strenuous 
denial, such defects do at times exist, and can 
cause a lot of trouble before they are finally 
scotched. Excepting delays alleged to be due to 
minor cases of overloading, which are often really 
an excuse for mismanagement, it does not seem to 
be fair to blame the engine for another department’s 
mistakes, and we would, in consequence, suggest 
that failures of this nature should not rank, and 
that this should include all cases of trains delayed 
by severe weather conditions or by.the presence 
on the line of huge bodies of insects, such as locusts 
and ecaterpillars—a not uncommon occurrence in 
tropical countries. 

It is usual practice when assessing failures to 
group them under the headings already referred 
to, but what we think would also be a good, but 
is not perhaps so general a practice, is a further 
grading on the basis of time lost to the train con- 
cerned. Following this up, the gravest case would 
be the total inability of an engine to proceed with its 
train, followed in turn by a limit of loss of time, 
which might be assessed at one hour, any excess over 
this period being rated as a total failure; the 
succeeding limits being possibly thirty, fifteen, and 
five minutes in each grade, any excess of these 
figures again putting the failure into the next 
class. Division into passenger and freight groups 
is not recommended, on account of the increasing 
number of freight trains running at almost pas- 
senger service speeds, and also on account of the 
growing practice of working trains of both classes 
by the same engine, often during the same turn of 
duty. The suggested grading would give a standard 
basis for comparison which might be universally 
applied throughout British-owned railways, and 
which would answer the question of what precisely 
constitutes a locomotive failure. An examination 
of the official standards of various railways would 
show a wide divergence of opinion in this respect, 
beginning with the somewhat rigid inclusion of 
inability to work its booked train when once the 
fire has been lit for that purpose, even though the 
engine may not have left the shed and no delay 
to the traffic has been caused. At the other extreme 
is the definition of a failure as a tota] delay over 
any one trip of more than fifty-nine minutes, 
caused by mismanagement of the engine or by 
mechanical failure. The first of these standards 
strikes us as unnecessarily strict, and likely to 
lead to evasion, as engines are easily changed over 
in a large shed during the process of steam raising 
without authority being any the wiser and often 
with authority’s connivance, nobody being anxious 
to earn the shed a black mark. The second 
definition seems altogether too lenient for modern 
operating conditions. These standards are quoted 
as showing the wide differences at present existing, 
but which must be adjusted before comparison is 
in any way possible. 

Were British standards adopted, the circulation 
of the details of failures would become a valuable, 
if a novel practice, even on a confidential basis 
between the principal officers concerned. But it 
is submitted that nothing is to be gained by official 
reticence in this respect, whereas we venture to 
think that much could be learned by C.M.E.s and 
traffic managers from an examination of each 
other’s troubles, and that, further, the compara- 
tive mileages run per failure would act as a stimulus 
to every locomotive department, in exactly the 
same way as does the domestic publication to the 
districts of an individual railway. It would seem 
that all British-owned or operated railways in 
other parts of the world might join in with advan- 
tage, although their conditions may be widely 
different, the argument being that such difference 
is often more apparent than real, as it is compen- 
sated in many ways. There also is the likelihood 
that parallel conditions do exist somewhere else 
in the British Empire. We should learn from our 
mistakes, but before we learn we must have know- 
ledge of them, and the greater the knowledge, the 
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Obituary. 





HENRY HOMAN JEFFCOTT. 


Ir is with the deepest regret that we have to record 
the death at his home at Walton-on-Thames, Surrey, 
on the morning of Tuesday, June 29th, after a long 
illness, of Dr. Henry Homan Jeffcott, the Secretary 
of the Institution of Civil Engineers. Dr. Jeffcott 
was the second son of William Jeffcott, Justice of the 
Peace, and was born in County Donegal on February 
6th, 1877. From 1895 to 1899 he was educated at 
Trinity College, Dublin, and then proceeded for three 
years to the Engineering School at Trinity College, 
Dublin, where he gained high academic honours, 
the degrees of B.A., B.A.I. (Bachelor of Engi- 
neering, Dublin), and Sc.D. being conferred upon 
him. From 1902 to 1904 he was trained as an 
assistant with Siemens Brothers and Co., Ltd., at 
Woolwich and Stafford, being engaged on the design 
of dynamos, motors, transformers, &c., in addition to 
workshop experience. From 1904 to 1905 Dr: Jeffcott 
was at the Openshaw works of Sir W. G. Armstrong, 
Whitworth and Co., and was there engaged in gauge 
making, screw-cutting, general turning and fitting, 
&c. After leaving Manchester, he became the head 





HENRY HOMAN JEFFCOTT 


of the Metrology Department of the National Physical 
Laboratory, London, and was occupied with the 
experimental work connected with screw threads, 
pipe flanges, bolt heads, standardisation of engi- 
neers’ gauges, verification of surveying apparatus 
for base-line measurements, and the design, erection, 
and the testing of measuring machines. In 1910 he 
was appointed Professor of Engineering in the Royal 
College of Science for Ireland, Dublin, and held 
that post until 1922. During the last eight years of this 
period he was also Dean of the Faculty of the College. 
During the war he was responsible for the manu- 
facture of munitions in the college workshops, which 
involved the design and construction of turret lathes 
and the adaptation of existing lathes by novel 
methods. He held from 1918 to 1921 the post of 
Secretary of the Water Power Resources of Ireland 
Sub-Committee, and was also Examiner in Mechanical 
Engineering in the University of Belfast and in the 
National University of Ireland. At this period he 
was associated with Sir John P. Griffith, M. Inst. C.E., 
in the preparation of a hydro-electric scheme for the 
river Liffey. 

Dr. Jeffcott wrote many papers on engineering 
and scientific subjects for the “‘ Transactions’ of 
learned societies upon such highly technical matters 
as the whirling of shafts, vibration of beams, elastic 
deformation, screws and threads, electrical trans- 
mission lines, hydro-electric investigations, heat 
engines, surveying instruments, &c., and, in addition, 
he was the patentee of several inventions, the best 
known of which is his direct-reading tachometer. 
In 1922 he was appointed Secretary of the Institu- 
tion of Civil Engineers, which position he held until 
his death. During his secretaryship, the Institution 
celebrated its Charter Centenary in 1928. Dr. 
Jeffcott always placed himself with unfailing readi- 
ness and courtesy at the disposal of members and 
visitors to the Institution, and his death will be keenly 
felt by all those with whom he came in contact. He 
was a member of the Institution of Civil Engineers, 
the Institution of Mechanical Engineers, and the 
Royal Irish Academy. 








CONGRESS OF THE INSTITUTE OF TRANSPORT, 1938.— 
Arrangements are in progress for the holding of the 1938 
Congress of the Institute of Transport at Edinburgh 
from Wednesday, May 18th, to Saturday, May 21st, 1938, 
inclusive. 
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Modern Works Management. By G. S. Mason, B.8c., 
M.I.Chem. E. London: Sir Isaac Pitman and 
Sons, Ltd. 1937. Pages 201. Price 8s. 6d. net. 


Tuis book may be described as suggestive rather than 
comprehensive, for in its relatively small compass 
it gives a general outline of the various phases of 
management, and it should help to enable a manager 
who has hitherto been content to rely on haphazard 
and uncertain methods to replace them by systems 
involving the control of raw materials, labour, work- 
manship, &c. The author has endeavoured to treat 
his subject in a broad way, so that it may be applied 
with equal effect to an engineering works as to a 
factory manufacturing textiles, chemicals or any other 
product. 

Chapter I deals with general principles, and six 
main principles, which may almost be regarded as 
axiomatic, are enunciated ; but although they are 
easy to state, their application often requires an 
infinity of patience, coupled with intelligent zeal. 
It is simple to affirm that ‘‘ each person must have a 
specific task, clearly defined and easily understood,” 
yet most industrialists will appreciate the many 
difficulties that arise, especially when functional 
organisation is undertaken. We cordially endorse 
Mr. Mason’s statement that “‘ to give more work to 
do than is possible to be done is involving not only 
criticism,’ but trouble.” A harassed official is always 
inefficient. 

Chapters II to VI are concerned with the successful 
control of various items, of which the first is the 
important one of raw materials. Unless adequate 
safeguards are introduced serious loss will result, and 
this is duly emphasised by the author. We should 
like him to have stressed the importance of two 
things: first, the necessity for limiting stocks, 
particularly as most storeholders are prone to err on- 
the side of lavish provision ; and secondly, the great 
value of having in addition to the ordinary deter- 
mined maximum and minimum quantities, a further 
predetermined “‘ ordering level.” It is obvious that 
if the storekeeper is satisfied to work by minimum, 
stocks may be seriously depleted between the time 
of ordering and the delivery of the requisite goods. 

Chapter III considers the control of labour, and the 
various incentives adopted to obtain a maximum 
output. The value of promotion is rightly stressed, 
for it is felt that the introduction of an outsider 
should only be resorted to when a suitable individual 
cannot be found inside the organisation—in itself a 
reflection on the administration. The fatigue curve 
given shows that the greater the output, the greater 
the rate of increase of fatigue. While the author 
sketches the different methods of remuneration, he 
does not express an individual preference, although 
we judge he inclines to the “ efficiency system,” in 
that it should tend to bring employee and employer 
nearer together. We fully agree that “ the closer the 
sympathy between master and man, and the deeper 
the knowledge of each other, the better it will be for 
the ultimate good of the organisation as a whole.” 
We do not, however, agree that bad workmanship, 
irregular attendance, &c., may be punished by fining 
in the form of a deduction from the weekly wage. 
In no circumstances should that be done. - 

Chapter IV discusses the control of workmanship 
by means of examination at various stages and by 
testing, and it emphasises the necessity for providing 
efficient machinery, ensuring well-lighted shops, and 
not ignoring the very important part cleanliness 
plays in the workshop. 

Chapter V treats in a general and somewhat 
elementary manner with cost control, a subject to 
which engineering managers have not paid sufficient 
attention, partly because the cost accountant has 
not worked in close co-operation with the works 
staff. We should like to have found this strongly 
advocated by Mr. Mason, more particularly with 
reference to the relation between the estimating 
department and the cost accountant. While he 
states that ‘‘ estimating is a matter of considerable 
importance,” he does not point out the way in which 
close collaboration can be effected, although we are 
glad to notice that he draws attention to the value 
of comparison between actual costs and those esti- 
mated. We should like to mention the value of 
occasional and thorough “inquests” into serious 
discrepancies. The method on which overhead costs 
are recovered is so vital a consideration that we should 
have welcomed Mr. Mason’s views on the subject, 
and a statement as to the advantages to be obtained 
from the machine-hour rate. 

Chapter VI describes problems that arise in adminis- 
trative control, and emphasises the necessity for 
managers to have at their disposal all details for 
determining the true position at any moment. For 
this purpose charts and diagrams are invaluable, and 
the different types likely to be of use are explained, 
the Gantt chart being given a degree of prominence, 
The change of scale encountered is, however, a dis- 
advantage. All the proposals in this chapter are 
worthy of close attention. 

Chapter VII concludes an interesting book with 
reflections, past and present, and furnishes much 
food for thought in such subjects as the increasing 
tendency towards special purpose machines, towards 





individual drive, towards the reduction of hours, and 
the author advocates the need for closer co-operation 
between the machine builder and the machine user. 
This has not received from engineers generally any- 
thing like the attention it deserves. 

This book can be recommended to these who desire 
to manage their works on logical and modern lines, 
as well as to the student who would know something 
of the general principles underlying management. 
““Modern Works Management ”’ is well illustrated 
with charts and diagrams, but it would be a definite 
improvement if these were numbered for more readily 
linking with the text. In a work of this nature it is 
inevitable that no section can be treated exhaustively, 
and accordingly it would be a distinct help if a com- 
prehensive bibliography could be added to future 
editions. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE THEORY OF 


Srr,—When you favoured me by publishing at full 
length in your issue of June 11th my reply to Mr. R. C. 
Porter’s letter which appeared in a previous issue (May 
21st), I promised that I would refrain from taking any 
further part in the discussion, allowing Mr. Porter the 
last word. But now that a letter from Professor Cramp 
has appeared (June 25th) in support of Mr. Porter, I 
think I am entitled to trespass a little further on your 
space. I will be as brief as possible. 

Professor Cramp gives us a kindly lecture on the 
principles on which the construction of a balance is based. 
In this he is, to the best of my knowledge, perfectly 
accurate ; in fact, without disrespect to Professor Cramp, 
all that he says was quite familiar to me when a student 
at the Royal College of Science some fifty years ago. But 
the principles on which an instrument acts and what the 
instrument does, namely, its object or function, are two 
totally different things. When a chemist makes use of a 
balance, either to weigh a certain residue or precipitate 
for example, or to weigh out, say, a gramme of some 
reagent, he does not need to know the local value of g ; 
the operation will give the same result exactly wherever 
he may be situated, from the Equator to the Pole. But 
ask him what force he is measuring (according to Mr. 
Porter), or what is the torque, or what the bending 
moment on the beam at the pivot point (according to 
Cramp), and the instrument gives no indication whatever. 
Even if asked to calculate the force or the torque, he will 
first need to be informed of the local value of g (in most 
cases unknown) ; if satisfied on this point, he will be able 
to express the force in dynes by multiplying by g the 
figure representing the number of grammes. Then, to 
give the torque about the central knife edge, he will need 
to dismantle his instrument and measure the distance 
between knife edge centres, which he must multiply by 
the force as calculated above. If Professor Cramp likes 
to use a balance in this way there is nothing to prevent 
him doing so, but it is not the manner in which a chemical 
balance or a pair of scales is used, nor the purpose for 
which that instrument is designed. 

Birmingham, June 26th. 


DIMENSIONS. 


F. W. LANCHESTER. 








TRACK RECONSTRUCTION ON THE L.M.S.—With a view 
to increasing the comfort of passengers in the new high- 
speed trains between London and Glasgow, the London, 
Midland and Scottish Railway Company has carried out 
an extensive curve reconstruction scheme. More than 
a hundred curves with an aggregate mileage of about 60 
have been recanted or realigned. Another improvement 
is the reconstruction of the viaduct carrying the line 
over the river Clyde at Lamington, in Lanarkshire, so 
that trains are now able to cross this viaduct at consider- 
ably higher speeds than hitherto. 
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The Southern Railway’s Electrified 


Extension to 


HE opening to the public of the Southern Rail- 

way’s latest electrified extensions from Hampton 
Court Junction to Portsmouth, vid Woking, and from 
Woking to Alton, takes place on Sunday, July 4th. 
Although the density of traffic on the Portsmouth 
route is not so great on the average as it is on the 
Brighton system, the relief afforded by conversion 
is, if anything, greater, for the two banks in each 
direction between Guildford and Havant, with 
gradients as steep as 1 in 80, have always proved 
limiting factors to the weight, timing, and punc- 
tuality of the steam trains. For the fast trains, a 
four-car vestibuled set is the basic unit, from which 
are built up eight and twelve-car trains, according 
to the time of day and the requirements of the traffic. 
One of the four-car sets in all these trains contains 
a kitchen car, so that every express train has a 
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FiG. 1—DISTRIBUTION SYSTEM 


refreshment or restaurant service. The stopping 
trains are composed of one or more two-car units 
of the corridor non-vestibuled type. 

A standardised time-table has been introduced 
to give increased up and down regular services in all 
categories, and the total electric train mileage of 
4,188,168 a year has replaced 2,235,464 steam train 
muies, an increase of 88 per cent. compared with 
68 per cent. increase on the Eastbourne and Hastings 
line, electrified in 1935. The standard basis of the 
new time-tables is one fast train an hour between 
Waterloo and Portsmouth Harbour in each direction, 
calling at Guildford, Haslemere, Portsmouth, and 
Southsea; two stopping trains an hour in each 
direction, running non-stop between Waterloo and 


Portsmouth. 


three complete sub-station equipments were unloaded 
per month. During the period between December, 
1935, and November, 1936, 188 cable trains were em- 
ployed in laying 309 miles of single-core, 33-kV 
cable, and 218 miles of pilot cable. 

For the operation of the electric services, the power 
is obtained from the Central Electricity Board’s 
grid sub-stations at Byfleet and Portsmouth, and 
from the company’s own generating station at Durns- 
ford-road, where a 5000-kW set has been replaced by 
a 12,500-kW machine. The increased traction supplies 
in the western suburban area have been provided 
by an additional rotary converter sub-station at 
Durnsford-road. Power from the grid is distributed by 
a 33-kV ring main to unattended sub-stations (Fig. 1) 
containing mercury arc rectifiers, which supply 
660-volt D.C. to the track. These sub-stations are 
operated by supervisory control gear from central 
points. 

As usual, the H.T. and pilot cables are run in wooden 
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troughs supported on concrete posts, except where 
local conditions necessitate the use of concrete ducts, 
as at level crossings and stations. The 33-kV power 
cables consist of three single paper-insulated, lead- 
covered cables, compounded and served, and are laid 
in the troughing in triangular formation, transposed 
at regular intervals, but the last sections of the cables 
which lead into the sub-stations are three-core 
armoured cables. 

A dry core paper insulated lead-covered and 
armoured pilot cable is laid with the power cables, 
together with a four-core impregnated paper cable 
for the E.H.T. feeder protective system (Fig. 2), 





Surbiton, and then calling at ‘all stations between 


which is a combination of the circulating current and 











and very small circulating currents, resulting in 
a pilot cable of small section. 

In all there are twenty-six sub-stations and eighteen 
track paralleling huts remotely controlled from two 


control rooms at Woking and Havant. The Woking 
control room controls the area north of Liss, while the 
sub-stations south of that point are controlled from 
the Havant control room shown in Figs. 3 and 4. 
The sub-stations are of identical design to those on 
previous extensions and consist of two sections: 
an E.H.T. switchgear outdoor structure section, and 
a rectifier and L.T. switchgear building. Apart from 
those places where special conditions require the addi- 
tion or omission of an E.H.T. feeder as at Weybridge, 
Pirbright, Chertsey, Egham, Guildford, Havant, and 
Ash Vale, or where an additional rectifier has been 
installed, as at Fratton, the sub-stations are all 
identical. 

The E.H.T. switchgear, Fig. 5, is erected on rein- 
forced concrete structures screened from unauthorised 
access by an unclimbable fence. Normally there are 
three oil circuit breakers, each of 500,000 kVA 
rupturing capacity. Two are for the sectionalising and 
selective protection of the ring main, and one for 
controlling the supply to the rectifier transformer. 
Adequate facilities are provided for local isolation 
and sectionalising by the isolating switches supported 
on the concrete cross beams, which also support a 
bus-bar system which links up the two incoming 
feeders. From this bus-bar a tee-off connection is 
taken through the rectifier transformer oil switch to 
the unit in question. This transformer stands 
against the end wall of the sub-station builtiing and 
its purpose is to step down the 33-kV three-phase 
supply to a double six-phase supply at the voltage 
required by the rectifier anodes. 

Auxiliary supplies are provided by single-phase 
20-kVA transformers connected through switch fuses 
from each of the two incoming feeders, and a three- 
phase 30-kVA transformer similarly connected to the 
bus-bars. The single-phase transformers provide the 
current for signalling, oil switch operation, lighting, 
and other auxiliary purposes. Duplicate transformers 
ensure continuity of supply in the event of failure of 
either feeder, and also serve as potential] transformers 
for synchronising the two feeders. Tie 30-kVA three- 
phase transformer provides the auxiliary supply for 
the mercury arc rectifier, sub-station heating, and 
lighting, &c. 

The sub-station buildings house the mercury arc 
rectifying plant, the D.C. high-speed circuit breakers 
which control the D.C. energy to the track feeders, 
and other auxiliary equipment. The steel tank 
rectifiers are duplicates of those installed on the 
Sevenoaks—Eastbourne and Hastings schemes. The 
continuous rating is 2500 EW, corresponding to 
3790 amperes at 660 volts on the D.C. side. Higher 
currents can be provided for shorter periods up to a 
momentary maximum of 12,000 amperes. A thermo- 
statically controlled closed circuit water-cooling 
system is housed in an annexe built on to the back 
of the sub-station building. 

All the rectifiers are completely automatic in their 
operation through the medium of a master controller 








FiG. 3—-HAVANT CONTROL ROOM 


Surbiton, Portsmouth and Southsea. These trains, 
are made up in two sections, one of which is detached 
or attached at Woking to serve all stations on the 
Aldershot, Farnham, Alton line. The Weybridge, 
Virginia Water, and Staines trains are regarded as 
part of the western section suburban services, 
although the tracks were electrified as part of the 
Portsmouthscheme. On Saturdays in the summer the 
standard service over the Portsmouth direct line is 
increased by three fast trains an hour in each direction. 

The rapidity with which the work was carried out 
speaks well for the organisation of those responsible 
for it. Starting.on June 27th, 1935, twenty-six sub- 
stations were built and equipped and 242 track miles 
were electrified in just over twenty months. Electric 
trial trains began to run to Portsmouth on May 8th, 
1937. Each sub-station equipment was carried on 


a train (Fig. 6) composed of eighteen wagons, with a 


balanced voltage systems, giving the advantages ot 
both and employing the simplest devices. 





36-ton breakdown steam crane and brake van, and 





Fic. 


From 
Fig. 2 it will be seen that each current transformer 
has two secondary windings interconnected to form 
a balanced current system in one case and a balanced 
voltage system in the other. The protective relays 
are connected into the balanced voltage circuit in 
such a way as to operate as balanced voltage relays. 
The action of the remaining set of windings, through 
which the current circulates, prevents the high- 
voltage experienced with the balanced voltage system, 
and troubles due to capacity currents in the pilots 
are removed. Ring type current transformers of 
simple design and capable of meeting heavy short- 
circuit conditions can be employed. No special 
balancing of the current transformers is necessary, and 
the usual air gaps, which are sensitive to location, are 
eliminated. Other advantages claimed for the system 
are increased stability without sacrifice of sensitivity 








4—INTERIOR OF CONTROL ROOM 


which comes into service when the rectifier transformer ' 
oil circuit breaker is closed. A complete sub-station 
can be, however, changed over to local operation 
if desired. The control gear in this case is centralised 
in a three-panel switchboard, which also houses 
various auxiliary transformer equipment associated 
with the rectifier itself. The three panels control 
the E.H.T. switchgear, the rectifier, and the auxiliary 
services respectively, and give visual indication 
should any failure occur. 

The positive connection from the cathode of each 
mercury are rectifier is taken along a trench in the 
floor to a D.C. circuit breaker room. Here it is taken 
through a main 4000-ampere high-speed circuit 
breaker, and thence to a bus-bar, from which connec- 
tion is made to the track feeders through smaller 
2500-ampere high-speed circuit breakers. The nega- 
tive feeders connected to the track rails return the 
current to the negative bus-bar situated near the main 
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transformer to the neutral point of which it is con- 
nected through absorption coils. 

Similar in design to the Swanley and Ore control 
rooms on the Brighton line, the new Woking and 
Havant control rooms contain switchboards arranged 
along a curved wall, on which are diagrams of the 


other by A.C. obtained by the high-tension supply. 
Two 120-volt storage batteries, and a switch- 
board serve to supply and distribute operating 
current for the main control board, transmitter 
cubicles, and control desk. The batteries are kept 
automatically charged by the motor generator sets 


impulses between the control room and the sub- 
stations. Each selector requires four conductors and 
one common return, and two sub-stations are operated 
on each selector. 

By means of the main control boards it is possible 
to select any switch it is desired to operate. This is 











Fic. 5—HAVANT SUB -STATION 


whole of the main power circuits for the supply of 
energy to the conductor rails, made up of mimic bus- 
bars and switch units. Each panel represents a sub- 
station, track paralleling hut, or C.E.B. supply 
sub-station. There are forty panels at Woking and 
fourteenat Havant. The Woking control roomwill also 
eventually control the Reading extension, and Havant 
room the Leatherhead to Portsmouth, vié Horsham, 
extension, when additional panels will be installed 
in both control rooms. The most important opera- 
tions carried out in these control rooms are :—(1) 
Operating and indicating the H.T. oil switches and 
D.C. high-speed circuit breakers ; (2) remote meter- 
ing of the D.C. current and voltage ; (3) fault signal- 
ling when the position of any switch does not agree 
with the indication of the switch at the control room ; 
and (4) telephonic communication between all sub- 











FiG. 7—FAST CORRIDOR EXPRESS 


stations and control rooms. While the main control 
boards are the chief operating medium, there are other 
essential features of the supervisory control equip- 
ment, each forming an important link in the complete 
system. 

The control desk is centrally placed in the control 
room and contains a telephone exchange, indicating 
relays and alarm bells for fault signalling, and meters 
for reading sub-station battery voltages, as well as 
for detecting defects in the supervisory pilot cables. 

The transmitter cubicles house the transmitter 
with its auxiliary relays, polarised relays, &c., and all 
apparatus for the transmission of orders, as well as 
the reception of indicating impulses between the 
control room and the remote controlled sub-stations. 
Each transmitter cubicle controls two sub-stations. 
The control room auxiliaries comprise two motor 





generator sets with automatic starters, one driven 
by a 660-volt motor from the track and the 











and in the event of both motor generator sets 
failing the two batteries are consecutively connected 
to the bus-bars. 

The receiver cubicles in each sub-station form the 
selective link between the supervisory pilots and the 
apparatus under control. In these cubicles are 





Fic. 8—-ELECTRIC KITCHEN 


mounted the receiver with its attendant relays, the 
polarised operating relays, &c., for the execution of 
orders, and the fault indicating relays and fault 
transmitter. For the operation of the supervisory 
equipment in the sub-stations a metal rectifier and 





battery are provided. Multi-core cables transmit the 





FiG. 6—-SUB-STATION EQUIPMENT ON TRAIN 


done by operating a calling key on the switch unit, 
and a white lamp incorporated in the mimic switch 
lights up when the selector switch reaches the 
corresponding position to that of the key depressed. 
The operation of this switch can now be performed by 
a second key on the switch unit, which is mounted 
between a red and a green indicating lamp. Correct 
operation is indicated by the lighting of these lamps, 
depending upon whether the switch is closed or open. 
For the operation of the E.H.T. feeder oil switches 
an additional lamp is provided to indicate syn- 
chronism or otherwise between the two respective 
supplies. 

When a circuit breaker trips owing to a fault the 
fact is signalled to the control room by the ringing 
of a bell and the flashing of a clear lamp at the top of 
the panel belonging to the particular sub-station. At 
the same time, a coloured shutter is exhibited at the 
control desk. These conditions continue until the 
control room attendant has operated a resetting key. 
To discover which of the switches has automatically 
operated, a checking key is operated on the 
sub-station panel in question, which causes the selector 
arm to rotate once round the face-plate and connect 
in succession each one of the switches in the sub- 
station to its particular unit in the control room. 
When the selector arm passes over the contacts 
corresponding to the switch that has tripped the 
indication on the control panel changes from red to 
green. 

The conductor rails are of the Southern standard 
flat-bottomed section and weigh 100 lb. per yard. 
They are supported on porcelain insulators, of which 
there are generally about 620 to the mile. The 
negative traction circuit is provided by the running 
rails, each joint of which is bonded together by two 
bonds, one protected type bond inside the fish-plate, 
and one welded bond. Sections of the conductor 
rail can be isolated by means of hook switches which 
are provided between the feeders and the conductor 
rails. 

-The track paralleling huts are placed midway 
between sub-stations and contain groups of high- 
speed circuit breakers depending on the number of 
tracks. They are automatic in operation and their 
purpose is to parallel the tracks to take advantage 
of all the cross-sectional area of the conductor 














FiG. 9-MOTOR COACH ELECTRICAL EQUIPMENT 
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rails and thus reduce voltage drop to a minimum. 
The total amount of additional electric passenger 
rolling stock ordered for these extensions is :— 


No. of No. of 

sets. coaches. 
(a) Two-coach trailer sets Se eae Uiniedd “shee 
(6) Three-coach motor sets ...... a ee 
(c) T'wo-coach motor sets pS a gF}2 AQ eg 
(d) Two-coach motor lavatory sets... 38 ... ... 76 
(e) Four-coach corridor motor sets... 29 ... ... 116 

(f) Four-coach kitchen corridor 

motor sets eee er) ee ee 
Total number ofcoaches ...... ... .... ... 312 


Items (a), (b), and (c) were provided by the con- 
version of existing steam coaches mounted on new 
underframes and bogies ; while items (d), (e), and (f) 
are new stock throughout. The two-coach trailer 
sets, three-coach motor sets, and two-coach motor 
sets are required to cover the extension of existing 
suburban services which will serve certain parts of 
the newly electrified lines. The two-coach motor 
lavatory sets will form the main line stopping services, 
and the four-coach corridor motor units will form the 
express services. 

The two-coach trailer sets, three-coach motor sets, 
and two-coach motor sets are generally similar as 
regards coachwork to other sets provided for earlier 
extensions. The two-coach motor lavatory sets 
resemble the ten two-coach motor lavatory sets 
provided for the Eastbourne extension; and this 
unit has now been adopted as the standard unit for 
handling main line stopping services. 

The express stock consists of four-coach units, 
comprising two third-class brake saloon motor coaches 
between which are coupled two trailer coaches. In 
twenty-nine standard units the trailer coaches are a 
third-class coach and a composite, while in nineteen 
kitchen units the trailers are a restaurant car and a 
first-class coach. Besides corridor connection through- 
out each unit, the units are provided with vestibule 
connections giving access from one unit to another 
when coupled, a feature not previously adopted on 
Southern Railway electric stock. The normal busy- 
hour train of express stock will consist of twelve 
cars formed of two standard units and one kitchen 
unit coupled. Two of the four-car non-restaurant 


switch. All the 660-volt cooking circuits are remotely 
controlled by contactors mounted in a box on the 
underframe. The control circuits are fed from the 
low-tension side of the dynamotor, and the operating 
switches are mounted on a panel fixed above the 
cooking range. Circuits working at 200 volts are 
directly controlled. 

In addition to normal ventilation the kitchen has 
two electric exhaust fans mounted in the roof and fed 
from the lighting supply. The refrigerator motor 
and compressor are supported in a case hung from 
the underframe. The third-class restaurant kitchen 
car and its fellow trailer car in the same unit, and a 
first-class car with dining saloon, are provided with 
air ventilating and heating equipment. A heating 
unit is mounted in a case suspended from the under- 
frame, and consists of an electrically driven fan which 
blows the air over banks of heating resistances and 
thence through ducts which distribute the air through 
the coach. The 600-volt energy supply to the heat- 
ing resistances is controlled by thermostats operat- 
ing 70-volt control circuits of four contactors, 


which, together with fuses and a main switch, are 
mounted in a separate case hung from the under- 
frame. An additional hand-operated switch in the 
fan motor circuit can be used in extremely cold 
weather to insert resistances in this circuit and reduce 
the speed of the fan. In warm weather the fan can 
be run to provide ventilating air to the coach without 
the heating resistances being in circuit. 

The electrical contractors were :—Asea Electric, 
Ltd.; British Insulated Cables, Ltd.; British Thom- 
son-Houston Company, Ltd.; Bruce Peebles and 
Co., Ltd.; Chloride Electrical Storage Company, 
Ltd.; English Electric Company, Ltd.; Estler Bros., 
Ltd.; Pirelli-General Cable Works, Ltd.; Taylor, 
Tunnicliff and Co., Ltd.; Henley’s Telegraph Works 
Company, Ltd.; Simplex Conduit Company, Ltd.; 
Johnson and Phillips, Ltd.; Docker Bros., Ltd.; 
General Electric Company, Ltd.; Veronese, Ltd.; 
Edmondson’s Electricity Corporation, Ltd.; Elliot 
Bros., Ltd.; Parminter, Hope and Sugden, Ltd.; 
W. T. Glover and Co., Ltd.; Siemens Electric Lamps 





and Supplies, Ltd. 








The New Johannesburg Post Office. 


NHE postal officials at Johannesburg, South Africa, 
are fortunate in two ways—a very large part of the 
sorting of the mail is done before it comes into their hands, 
and they have the most modern equipment for handling 
it when it arrives. The first condition is explained by the 
fact that the English mail is roughly sorted before it 
leaves London, although other countries are not so con- 
siderate, so that whole bags can be dispatched directly 
to the outlying districts immediately they arrive at the 
railway station. It is, however, with the mechanical 
handling plant at the Johannesburg Post Office with 
which we are here concerned. We reproduce a number of 
photographs herewith and on page 14, together with an 





elevation showing the general arrangement (page 21) and a 
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the railway station platform, and receives mail bags 
dropped directly on to it through holes in the platform ; 
it feeds to the above-mentioned conveyor Q for delivery 
to the Post Office. The total distance from the railway 
platform to the Post Office is about } mile, and it is carried 
in eight minutes. 

There is also a conveyor V receiving from the conveyor 
R, for distributing mail bags by means of three ploughs 
to the mail chamber, or by chute, to the long conveyor, 
S and T, which conveys the bags a distance of 1250ft. 
to or from another mail chamber, also connected with 
Park Station. This conveyor runs under Noord-street 
from its junction with Wanderers-street right along tu 
Rissik-street. 





CHUTES AT STATION END DELIVERING TO TUNNEL CONVEYORS 


sets in service on the Portsmouth main line are shown 
in Fig. 7. 

The stopping service stock is provided with the 
standard motor equipment for suburban stock, viz., 
two totally enclosed motors of 275 H.P. each at the 
one-hour rating per motor coach. The motors are 
totally enclosed nose-suspended series interpole 
machines with solid yoke, sleevearmature bearings, and 
split sleeve axle suspension bearings. For the express 
stock a special traction motor was designed in 1931 
for the extension of the Southern Railway electrifica- 
tion to Brighton, and is being employed on this new 
extension. 

As the result of the experience gained with the 
electro-pneumatic control equipments of the Brighton 
extension, it was decided to standardise this type of 
control equipment for future work for all types of 
units, express and suburban, and the new equip- 
ments for the Portsmouth extension are practically 
identical for express and suburban stock. In Fig. 9 
is shown the electrical equipment beneath a motor 
coach comprising from right to left the reversing 
switch, the main fuse line contactor, and resistance 
contactors. 

An all-electric kitchen, Fig. 8, is provided for the 
third-class kitchen cars. Part of the supply for 
cooking is taken from the 660-volt traction supply, 
and the remainder from the L.T. side of a 660/200- 
volt dynamotor with a continuous rating of 15 kW. 
The total 660-volt connected load is 25-5 kW, and 
the 200-volt load 20 kW. The only 660-volt circuit 
under the control of the kitchen staff is a protected 





quick-break rotary switch for the dynamotor starting 


sketch map. The whole of this plant has been supplied 
by Spencer (Melksham), Ltd., Melksham, Wilts., with 
Laurence Scott and Electromotors as sub-contractors 
for the electric motors. This side of the contract may be 
gauged from the fact that the system involves twenty 
motors of an aggregate of 120 H.P. 

The machinery falls into two general classes, viz., 
conveyance in both directions between the Post Office 
and the Railway Station, and conveyance inside the Post 
Office building itself. Regarding the former, belt con- 
veyors have been erected in tunnels under the streets. 
The arrangement is rough'y as follows, and can be followed 
in the sketch map on page 20. 

At right angles to Jeppe-street, where the new Post 
Office is situated, lies Kruis-street, and parallel, but not 
in line with Kruis-street, is Wanderers-street ; there is 
a short diagonal tunnel connecting the tunnels under 
Kruis-street and Wanderers-street, this tunnel being 
known as the Bree-street cross-over. 

The belt conveyors carry on the top and bottom 
strands, and, for the sake of clarity, each strand is given 
a distinguishing letter. Thus, the nearest conveyor to 
the Post Office is called N on the upper strand, and M 
on the lower. N is the “inwards” conveyor, which 
delivers to the inclined bag elevator Y—see general 
arrangement. M is the outwards conveyor receiving bags 
from the spiral chute 5. 

In the Bree-street cross-over are the conveyors O and 
P. O receives from the lower strand conveyor M and 
delivers to the top strand conveyor R in the tunnel under 
Wanderers-street. In similar manner conveyor P delivers 
to the top strand conveyor N, but receives from the 
bottom strand conveyor Q under Wanderers-street. 

At the end of Wanderers-street, Park Station is reached, 
and, at this point there is a large mail chamber. In it 
there are situated a number of conveyors running at 





right angles to Wanderers-street. Conveyor U is under 


ELEVATOR “Y"’ 


Taking the conveying plant inside the Post Office, 
the inclined conveyor Y, which receives the mails from 
the tunnel system, carries the bags up to the third floor 
and delivers them into a triple spiral chute on the left, 
which lowers bags containing letters and newspapers to 
the second floor, and parcel bags to the hinged table on 
the ground floor. The third spiral of this chute is used 
for sending parcel bags from the second floor down to 
the compartment for private boxes on the first floor. 
Local inwards mail bags are placed in a vertical elevator 
denoted X, only the centre line of which is shown on the 
drawing; this elevator delivers to a belt conveyor E 
fixed under the ceiling of the second floor and delivering 
to this floor by means of a short spiral chute. 

Parcels are dropped straight from the receiving counter 
on to a conveyor system I, J, K, and delivered on to a 
table at the ground floor. There is a separate counter for 
receiving parcels from natives from which delivery is 
made by a conveyor to the parcels table on the ground 
floor. Letters and packets are posted by the general 
public in four posting boxes situated in the main vestibule 
of the building and are deposited into the skips 
marked A, B, C, D by means of the tipping chutes 
shown. 

The four skip hoists are entirely automatic in action, 
being operated by time relays, and as each skip rises 
it tips up the chute thereby closing the posting box 
until the skip again returns to the loading position. At 
the top of their travel the skips tip and deliver their 
contents to one or other of the 36in. belt conveyors A, 
B, C, or D, fixed just below the ceiling of the second floor ; 
these belts deliver by chutes to “ facing-up tables” 
where the letters are turned the right way up for stamping. 

Further belts and chutes for the internal working of 
the Post Office are : 

The belt conveyor F under the second floor, receiving 
from a bag opening table and delivering to the conveyor 
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G. 
floor and letters are 
sub-sorting tables. 

The return side of G is called conveyor H; it receives 
from the second floor and delivers to a sorting table in 
the “* private box ’’ compartment. 

There are a number of other chutes for various purposes, 
including two for sending empty bags down to the bag- 
cleaning room in the basement. 

The following particulars of some of the units of the 
plant have been extracted from the maker’s specification : 

: There are, for instance, within the Post Office building 
six conveyors each 36in. wide, ranging from 10ft. to 117ft. 
long, together with six 30in. conveyors of from 30ft. 
to 152ft. length. These conveyors run at about 150ft. 
per minute and are of solid woven cotton jin. thick. They 


Conveyor G rises to a position just under the third 
ploughed off it for delivery to 


ar 





Re Lagiger® 





SPIRAL CHUTE FROM ELEVATOR “yY” 


run on idlers, spaced at 3ft. centres, made of 3in. steel 
tube running on ball bearings. The sides of the conveyors 
are of No. 10 B.W.G. mild steel plating, ranging from 
12in. to 18in. deep, according to their length, stiffened 
by the angle guides on which the edges of the belt run. 
The driving pulleys are driven through chain and worm 
reduction gear, each from its own motor, and the tension 
in the belt is maintained by cast iron weights in the usual 
manner. 

Tn the case of the elevator Y, which is of 84ft. centres 
by 30in. wide, the belt is of four-ply canvas with a yin. 
cover of rubber on the working face. Its idlers are pitched 
at 4ft. centres and the casing is No. 12 B.W.G. steel 
plating. The head pulley is 3ft. in diameter and the 
boot pulley 2ft. In this case an overriding belt of three- 
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CONVEYOR SYSTEM BETWEEN G.P.O. AND STATION 


ply with a gin. covering is allowed to rest on the tops 
of the mail bags and prevent them from sliding down 
again. This belt is driven at its lower end by a chain 
from the bottom shaft of the elevator. This elevator 
Y is fed by a short conveyor of 27ft. centres, which 
receives the bags from the conveyor N. 

The conveyors from the Post Office to the station are 
all 42in. wide and of four-ply canvas with yin. rubber 
covering. They range in length from 82ft. to 1195ft. 
and run on din. diameter idlers spaced at 4ft. centres. 
The driving pulleys are 30in. in diameter and are lagged 
with three-ply rubber. 

The elevator X in the Post Office is of the vertical 
chain and bucket type, and has the buckets spaced at 
6ft. Yin. centres. It runs at a speed of about 54ft. per 


minute, and delivers some eight bags a minute. The 





buckets are of No. 12 B.W.G. steel plating and bolted 
to a pair of cross bars which are fitted with ball-bearing 
rollers bearing on angle iron guides. The belt is of three- 
ply canvas and rubber. There is a spot-light indicator 
which warns the attendant at the bottom of the arrival 
of a bucket. 

The spiral chutes need little description. Most of 
them are 6ft. 10in. in diameter by 12ft. pitch, with a Qin. 
central tubular column and are made with 10 B.W.G. 
bottoms and 12 B.W.G. sides. There are, however, two 
chutes of 3ft. diameter by 5ft. pitch, and of 22in. diameter, 
respectively. 








Iron and Steel Statistics. 


Tue British Iron and Steel Federation has published an 
advance edition of its annual statistical year book, com- 
prising fifty-five pages, compared with 300 pages in the 
complete volume. The advance copy deals exclusively 
with statistics of the British iron and steel industries and 
contains a large number of interesting tables. Figures of 
production, imports and exports of iron and steel, coal, 
coke, and iron ore are included. In the notes issued with 
the volume it is pointed out that owing to the expansion 
of completely integrated plants combining blast and steel 
furnaces, steel makers’ consumption of their own pig iron 
and scrap metal increased from 51-6 per cent. to 53-2 per 
cent. (comparing 1935 and 1936), and the use of pig iron 
and scrap bought from outside firms declined corre- 
spondingly. The total internal consumption of steel- 
making materials rose by 1,225,000 tons, and outside 
purchases increased by only 778,000 tons. 

The statistics show that an important change took 
place during 1936 in the relations of blast-furnace metal to 
scrap in the steel furnace burden as a result of the 
increasing scarcity of steel scrap from midsummer 
onwards. In 1935 the average 10-ton ingot contained 
5-92 tons of scrap and 4-66 tons of pig iron and/or hot 
metal. In 1936 these proportions had altered to 5-87 tons 
and 4-72 tons. The change resulted from a rise in scrap 
prices during 1936 of about 10 per cent. Some 40 per cent. 
of the scrap content is automatically produced within 
makers’ works. 

The correspondingly higher pressure on blast-furnace 
production gave rise to interesting economies in actual 
performance, but caused serious problems as to coke and 
iron ore supplies. Only 55-81 cwt. of burden, against 
56-33 ewt. in 1935, were required per ton of pig iron. 
Progress in fuel efficiency is reflected in the fall from 
33-58 ewt. to 33-16 ewt. of coal equivalent burned, due 
largely to more modern coke oven practice. High freights 
and the difficulty of quickly enlarging foreign sources of 
supply, however, threw the brunt of this load on to 
domestic ironstone mines. The additional 1,297,000 tons 
of pig iron smelted in 1936 requi 2,786,000 more tons 
of iron ore. Of this need British quarries satisfied roughly 
1} million tons, and foreign mines one million. Supplies 
of iron ore from Newfoundland, the Labrador Coast, and 
Sierra Leone have tripled in the last two years alone. In 
this country rapid expansion is taking place in the Oxford- 
shire and Northants fields. Of the 1,800,000 tons higher 
output of home mines in 1936, these districts contributed 
nearly half. At the same time, the comparatively low 
iron content of those ores necessitated a higher con- 
sumption of coke in the blast-furnace and tended to 
aggravate the coke shortage. 

Interesting figures relating to the supplies of semi- 
finished steel, the shortage of which has given rise to con- 
siderable complaints, are contained in the statistics. 
The production of billets, blooms, and slabs amounted to 
7,317,900 tons last year, compared with 5,018,400 tons in 
1929, which is generally regarded as the last ante-duties 
boom year. The quantities “despatched ” presumably to 
re-rollng works amounted to 1,841,400 tons in 1936, 
against 1,022,200 tons in 1929. If we add to the quantities 
despatched, the imports, it will be found that the re-rolling 
works received 2,293,219 tons of billets, blooms, and slabs 
in 1936, compared with 1,594,705 tons in 1929, a balance 
in favour of last year of 698,514 tons. In the case of sheet 
and tin-plate bars, however, the comparison is not so 
satisfactory. Last year the British production was 
2,387,700 tons, of which 1,380,800 tons was described as 
‘“‘ despatched,” which means presumably that they were 
sent to independent sheet makers. In 1929 the production 
was 2,223,700 tons and the quantity despatched 1,159,200 
tons. The imports in 1929 totalled 418,838 tons and in 
1936 95,140 tons. It will be seen, therefore, that the 
independent firms received last year 1,475,940 tons, com- 
pared with 1,578,038 tons in 1929. 

One of the features of the statistics for 1936 is the 
remarkable increase in the production of finished steel, 
which rose from 7,101,800 tons in 1935 to 8,548,600 tons 
in 1936. In 1929 the production was 7,624,700 tons. The 
largest items were boiler plates, and plates jin. thick and 
over, the output of which amounted to 1,431,200 tons ; 
squares, angles, channels, and tees, 1,050,600 tons; and 
rounds, squares, flats, and hexagons, 1,315,900 tons. 

Valuable and interesting as these statistics are, they 
would be much more so if comprehensive figures of the 
consumption of iron and steel by the principal industries 
were included. It might not be easy to obtain these 
particulars, but with the resources at its disposal the 
British Iron and Steel Federation should be able to give 
reliable figures for the most important industries, such as 
shipbuilding and the chief branches of the engineering 
trades. 








A Variable Speed Gear. 





In an article which appeared in our issue for December 
18th, 1936, we described the Newall jig borer, which has 
incorporated in it a variable-speed gear to give stepless 
variations of the spindle speeds. This mechanism, known 
as the ‘‘H.” gear, is now available in a number of forms 
suitable for incorporation in many machine tools and for 
other engineering purposes, in units which are capable of 





transmitting up to 10 H.P. We have recently inspected 
these gears and obtained particulars of their construction 
and operation from E, H. Jones (Machine Tools), Ltd., 
Edgware-road, The Hyde, London, N.W.9. 

The accompanying line engraving, Fig. 1, shows the 
construction of the “‘H” gear. The input and output 
shafts, A and B, of the mechanism are splined and have 
mounted on them two pairs of hardened and ground cones, 
C, D, E, and F. Power transmission between the shafts 
and cones is effected by means of a hardened and ground 
steel connecting ring The cones C and E are fixed to 
their respective shafts, but cones D and F can slide along 
their shafts, together with their bearings and bushes. 
The operating mechanism controls the motion of the 
movable cones D and F, so that when the distance separat- 

















8 
S DN 
i VON 
R 
“Tre Enaweea” 
FIGS. 1 AND 2—ARRANGEMENT OF ‘“‘H’'' GEAR 


ing cones C and D is increased, the distance separating 
the other pair of cones is correspondingly decreased, and 
vice versd. By means of this motion the relative position 
of the ring alters and the ratio of the peripheral velocities 
of the respective lines of contact can be varied, thus 
varying the relative speeds of the shafts. 

Each cone is supported by a ball bearing in the housing 
which encloses the mechanism and operating gear. It is 
claimed that this method of mounting relieves the shafts 
of all stresses except the driving stresses. The illustration, 
Fig. 2, shows how the contact pressure between the ring 
and the cones is automatically increased in proportion to 
the power transmitted. It is stated that slip is com- 
pletely eliminated, and that since no preloading device is 
used, the idling losses are considerably reduced. When 
running under no-load conditions the ring C makes contact 
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FiG. 3—ASSEMBLY OF GEAR 


with the cones A and B at points D and E. An applica- 
tion of load produces a reaction which tends to move the 
ring into a position, such as shown at G. The point of 
contact of the cone A is therefore shifted away from the 
diameter D E to a new position, such as F. The distance 
D F is less than the distance D E, and therefore a type of 
wedging action will occur, the amount of which, it is 
claimed, is proportional to the power being transmitted. 

A complete ‘‘H” gear, without the housing, is shown 
in Fig. 3. Another type of unit is fitted with a self- 
contained differential, whereby any ratio from the maxi- 
mum to zero may be obtained in each direction of rotation. 
When working at low speeds the teeth of the differential 
gear cannot be made sufficiently robust to enable the full 
power to be transmitted, and therefore the reversing type 
of gear is limited to a constant torque transmission, 
although the torque is equivalent to the nominal H.P. 
capacity at the maximum speed. All ‘‘ H”’ gear units run 
in an oil bath and are claimed to transmit the nominal 
H.P. capacity without slip occurring. 








New 10-Ton Chassis. 


In order to provide a chassis with a payload capacity 
midway between that of the two-axle vehicle, with its 
limit of 74 to 8 tons, and that of the three-axle type, with 
a limit of 13 to 13} tons, the Associated Equipment Com- 
pany, Ltd., Southall, is introducing a six-wheel chassis 
with a payload capacity of 10 tons. z 

Known as the “Mammoth Minor,” the new chassis, 
shown in the accompanying engraving, is fitted as standard 
with the A.E.C.-Ricardo six-cylinder, 7-7 litre oil engine, 
and weighs 4 tons 4 cwt. 2 qrs. for licensing purposes. If 
a six-cylinder, 7-4 litre petrol engine is fitted, the net 
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licensing weight is 3 tons 18 cwt. 3 qrs. The wheel base 
is 15ft. 6fin. and 20ft. of body space is provided. 

The six-cylinder oil engine has overhead valves operated 
by push-rods from the camshaft, which is carried in thé 
cylinder block. The cylinder block is fitted with hardened 
iron liners and the seven-bearing crankshaft is provided 
with forced lubrication. The engine develops 108 B.H.P. 
at the governed speed of 2000 r.p.m. The single-plate 
type clutch is totally enclosed in the gear-box bell housing ; 
the gear-box is mounted as a unit with the engine. Four 
forward speeds and reverse are provided, with constant- 














“*“MAMMOTH MINOR" CHASSIS 


mesh gears for the third speed. The ratios are 4-38, 2-69, 
1-59, and 1 to 1, with a reverse gear of 5-33 to 1. 

The rear driving axle incorporates a double-reduction 
bevel gear with a standard ratio of 6-25 to 1. An alterna- 
tive rear axle ratio is 7-9 to 1. The foot brake actuates 
internally expanding shoes in drums on all six wheels, 
operated by a servo-assisted hydraulic system. The 
hand brake operates on all four rear wheels. The fuel 
tank has a capacity of 40 gallons. The electrical equip- 
ment, of the 24-volt type, includes a dynamo with an 
output of 470 watts ; a 106-ampere-hour capacity battery, 
and an axial type starting motor. As additional equip- 
ment, a power take-off can be mounted on the gear-box 
to provide a power drive for pumps or other appliances, 
as well as a mechanically operated tire pump. 








A Multi-Purpose Commercial 
Vehicle. 


A COMMERCIAL vehicle, designed and marketed by 
J. H. Sparshatt, Portsmouth, in conjunction with Dodge 
Brothers (Britain), Ltd., Kew Gardens, Surrey, is shown 
in the engraving herewith. The vehicle is constructed 
for ordinary use as a flat-platform lorry, but can be quickly 
converted into a fire-fighting machine. The platform 
can be raised, as shown, to disclose a canvas container, 














30-Ton Rolling Mill Pinion. 


THE engraving herewith illustrates the operation of 
cutting the teeth on one of two rolling mill pinions for 
a large plate mill. The machining of these pinions was 
carried out in the works of David Brown and Sons (Hudd.), 
Ltd., Huddersfield. Made of nickel-chrome steel, each 
pinion has thirty-eight double-helical teeth of 3}in. 
circular pitch; the width of the working face is 7lin., 
while the shaft is nearly 23ft. long. The pinion is integral 
with the shaft and weighs about 30 tons. 

Because of the load imposed on the bearing necks during 
the cutting operation by the weight of the pinion, the 





river mouth by long concrete walls, the lock itself being 
built in deep water of the lake. The lock gates are of the 
sector type, and can be operated against a head in either 
direction. They are triangular in shape, with one solid 
face. There are no lock valves, the lock being filled and 
emptied by operating the gates. They will move slowly 
until the head is equalised and then quickly to the full 
opening. It will thus be possible to hold the river level 
within very narrow predetermined limits, while at present 
the level fluctuates widely, according to the lake level, 
through a range of about 5ft. Even with the heaviest 
rains the river will not be able to reverse its flow and 
carry pollution into the lake. The first use of sector gates 
for lock gates in the United States was for the similar 
control lock built some years ago at the mouth of the 

















CUTTING TEETH ON 30-TON ROLLING MILL PINION 


journals were not finish ground until the teeth had been 
cut, after which operation the impression left in the 
track of the roller steadies was removed. The machine 
bed was extended by the addition of an auxiliary fabricated 
structure in order to support the pinion shaft at its far 
end. By this means three massive roller steadies were 
employed. The pinion shaft and pinion were rotated by 
means of a chuck at the coupling end and a centre at the 
other end. Although the pinions are not required to 
operate at a very high speed in service, the teeth must be 
accurately machined in order to eliminate “ end slogger ” 
of the main driving gears. 








American Engineering News. 


River Control Lock. 


Since the reversal of flow in the Chicago River 
to cause its water and sewage to flow from Lake Michigan 
to the Mississippi River, by way of the drainage canal 
and Illinois River, there have been occasional periods 
after heavy rain storms when the flow is again into Lake 








COMMERCIAL AND FIRE-FIGHTING LORRY 


capable of holding 600 gallons of liquid, which, it is 
claimed, is sufficient to extinguish an ordinary fire. The 
container can be filled either from a hydrant or from a 
pond. The vehicle is fitted with a pump capable of 
delivering 100 gallons per minute at a pressure of nearly 
100 Ib. per square inch, and producing a 90ft. jet. The 
illustration shows the equipment at work with a decon- 
tamination jet. 


Michigan. This results in serious pollution near points 
where the city’s water supply is taken through off-shore 
shafts. To prevent such occurrence various types of 
control works have been proposed, and a control lock 
is now under construction, after long controversy with 
navigation interests, and the work must be carried out 
without interruption to shipping. The lock chamber, 
600ft. by 80ft., is connected with the shore works at the 





Calumet River, in the south part of Chicago, when this 
river also was connected to the main drainage canal by 
a new cut. They have been used also for the control 
of canals opening out of Lake Okeechobee, in Florida. 
The Calumet lock is 50ft. by 400ft., with two sets of 
sector gates, which can be operated against a head. 
All control of flow is obtained by varying the width of 
opening between the gates. The flow in the drainage 
canal is about 80 per cent. from the Chicago River and 
20 per cent. from the Calumet River. 


Earthquakes and Elevated Tanks. 


In view of the extensive use of water tanks on 
high steel towers for water supply of American cities, 
towns, and public institutions, and the damage to such 
structures in earthquake shocks, studies of the design 
of quake-resistant structures have been made, assisted 
by tests of models. In a report to the American Society 
of Civil Engineers, the conclusion is that the common 
statical method of design against earthquakes cannot be 
applied safely to elevated tank structures, but a modified 
design is suggested with a higher factor of safety under 
stress. Dangerous stresses are not avoided by designing 
against a static horizontal force of one-tenth the weight 
of tank and contents, since the ordinary structures lack 
damping action and ability to withstand large deflections. 
Moderate strengthening cannot improve the resistance 
materially, although the safe deflection of an ordinary 
water tower may be increased as much as 50 per cent. 
by strengthening the bracing in proportion to the loads, 
instead of using the same size of brace rods in several 
panels. Experiments were made with model tank towers 
in which the diagonal braces were connected to. the 
gussets or connection plates through the medium of 
stiff springs, with sufficient damping to give a higher 
safety factor than the ordinary rigid tower. It would not 
be practicable to provide sufficient safe deflection by 
using springs without damping, but the amount of damping 
is small enough to be provided in practical design. The 
introduction of the spring elements does not affect the 
normal stability of the tower structure. To provide 
against torsional or twisting effects due to differences 
in action between elements on opposite sides of the tower, 
horizontal bracing of light steel rods at the level of the 
horizontal struts would equalise the action in case some 
of the damping devices should fail to act properly. With 
an initial compression for a horizontal force equal to one- 
fiftieth of the weight of tank and water, a deflection 
of 15in. in the tower may occur with safety. 








Sourn ArricaN Ratway ExpenpiItuRE.—On the 
South African Railways during the current financial year 
expenditure on capital and improvement works is esti- 
mated at nearly £7,353,000. Of this amount over 
£1,105,000 will be spent on rolling stock. For the doubling 
of lines £27,000 will be spent on the Dunswart-Witbank 
section, £89,177 on the Germiston-Pretoria line, £25,000 
on the Jupiter-Canada Junction line, and £20,000 on the 
Midway-Orlando line. The Reef electrification, for which 
£316,827 has already been voted, will require an additional 
£51,000. Provision has also been made towards the cost 
of 145 new main line saloon coaches. There is also a sum 
of £100,000 on the estimates for fitting recording speedo- 
meters on passenger trains. 
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High-Speed Camera for Propeller 


Research. * 
By Commander E. L, GAYHART (CC), U.S. Navy.t 


In this article the author describes a new mechanical 
oddity developed by the U.S. Naval Model Basin personnel 
to meet the need for extreme rapidity in photography 
involved when pictures of a propeller travelling at full 
speed had to be taken. With the propeller turning in a 
tank and only visible through a heavy glass viewing 
window, the unsatisfactory conditions may well be 
imagined. 


The urgent necessity for the elimination of all 


coincide with the frequency of the propeller blades ; and 
third, a high intensity mercury arc whose flashing control 
is driven by a rotating contact on the propeller shaft. 
The first type of stroboscope referred to is commercially 
available under the trade name of “ Rotoscope.” This 
instrument, which is readily portable, has also been used 
for the observation of cavitation phenomena on the pro- 
pellers of vessels at sea. 

In the study of the details of cavitation there are certain 
disadvantages in the devices of the stroboscope type. In 
the first place, the apparent illumination is very feeble. 


intensity of light from the moving object is reduced in the 
ratio represented by the fraction whose numerator is the 
length of time during which the shutter is open or illumi- 








Fics. 


vibration in the focal unit and the poor visibility made the 
problem an extremely difficult one to solve, and its solution 
reflects great credit on the ingenuity of the laboratory 
personnel. 

As an introduction to the following description of the 
high-speed camera for propeller research at the Experi- 
mental Model Basin it is desirable to begin with an outline 
of the conditions under which the camera is used and of 
the equipment which the camera supplements. The 
variable-pressure water tunnel has already been fully 
deseribed in the technical literature (‘‘ Transactions ” of 
the Society of Naval Architects and Marine Engineers, 
Volume 38). At the risk of repetition the reader will be 
informed that the testing chamber of the propeller tunnel 
is provided at each side with a glass port some 16jin. in 








FiG. 3—LIGHTING UNIT 


diameter. Obviously, the only important visible mani- 
festations on propellers and other objects in the stream 
of water are the various aspects of cavitation phenomena. 
The water, kept clear by filtering, enables easy visual 
observation, although the chamber is 27in. net width, 
with the consequence that visual observations must be 
made through a thickness of lin. of glass and 13}in. of 
water. The observation of such phenomena on rotating 
propellersis most conveniently made by use of some form of 
stroboscope. At the Model Basin three types of strobo- 
scopes have been used: first, a portable type consisting 
of a spring motor device for rotating a shutter at an 
adjustable speed ; second, an interrupted light beam for 
illuminating the Propeller with a flickering light timed to 


* From the Journal of the American Society of Naval Engi- 
neers, May, 1937. 
2: TUS. ixperimental Model Basin, Navy Yard, Washington, 
C, 








This is obviously due to the fact that the impression of 


faced cam has been replaced by a cam with a single face) 
offers the further advantage that the phase angle may be 
adjusted, analogously to the adjustment of the angle of 
spark advance in the automobile, and gives the impression 
of a movement of the propeller to any desired position 
within an angle of some 120 deg. 

All three types of stroboscopes described above possess 
a common fault, namely, that the impression produced 
upon the eye is actually a composite resulting from the 
retention and overlapping of the impression on the retina 
of the rapid sequence of individual images. 

The last-mentioned objection to the stroboscope made 
it desirable to develop a camera which could take and 
preserve individual exposures. Otherwise, it would have 








been perfectly practicable to make time exposures of a 











1 AND 2—FINAL ARRANGEMENT OF HIGH-SPEED CAMERA 


nant giving off light and whose denominator is the total 
length of the cycle. Referring to another principle of the 
stroboscope, the sharpness of definition obtained with the 
stroboscope is determined by the amount of motion during 
the illuminated portion of the cycle. The operator must 
therefore make a compromise between apparent illumina- 
tion and definition. The hand-operated stroboscope gives 
good definition, but the apparent illumination is very 
feeble. The stroboscope of the interrupted light beam 

















FiG. 4—-IMPROVED DRUM 


type, which was developed for the water tunnel, gave fairly 
good illumination, but the definition was not satisfactory. 
The high intensity mercury are (the one in use at the 
Model Basin is the Edgerton stroboscope manufactured 
by the General Radio Company) has a flashing time or 
duration of flash of the order of 5 micro seconds. The light 





intensity of the flash is very high, but because of the 
extremely brief flashing time 
the impression on the eye is 
slight. Although this type of 
stroboscope gives definition 
of amazing sharpness, the # 


standing image of a propeller apparently stopped by the 
application of the stroboscopic principle. In fact, experi- 
ments were made following this procedure and using the 
mercy arc stroboscope. In such a picture the propeller 
would be well defined because the picture consisted of a 
rapid succession of exposures on the sensitive plate of the 
repeated image of the propeller, but necessarily the cavi- 
tation phenomena would vary from one exposure to the 
next and the resulting picture would then show only the 
envelope and region of the cavitation phenomena in lieu 
of the details. 

When it was decided to construct a camera that could 
take individual exposures in lieu of composite pictures, 
the following single consideration fixed its design, namely, 
that the time of exposure of the single image must be so 
brief that the tip of the propeller blade will not move 
more than 1/100 of an inch during the éxposure. The speed 
of rotation for model propellers when cavitating is of the 
order of 1400 r.p.m. for models of destroyers, which would 
correspond to a speed of rotation of the ship’s propeller of 
approximately 350r.p.m. (The law of comparison requires 
for propellers that the ratio of model speed to full-scale 
speed vary inversely as the square root of the linear ratio.) 
An average propeller diameter is 8in. These considera- 
tions, namely, 1400 r.p.m., 8in. diameter, and peripheral 
motion limited to 1/100in., lead to an exposure time of 
approximately 1/50,000 of a second. 

Two methods of arriving at a short exposure time are 
offered ; one of them would be by spark photography and 
the other by a mechanical shutter. The plan for using 
spark photography was never seriously considered. To 
obtain the required amount of illumination from a spark 
would involve an inordinate amount of power with the 
attendant objections associated with the high voltage and 
noise and a probable difficulty of recharging the condenser 
and repeating the spark at a sufficiently rapid rate. In 
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apparent illumination is 7 er a 
feeble and it was necessary Po aii - 
to enclose the observation 
port with a small dark room pei ta pi. as sais 
before this stroboscope could 7 
give satisfactory observa- 
tions. \ 
Another difficulty which 
oceurs with the stroboscope ‘ 
arises from the fact that « %/@R- PLATE, L . 
these devices require a 
synchronisation of the light 
flashes or observing shutter 
with the motion of the object 
being observed. In the 
hand-operated Rotoscope 
there is a centrifugal gover- 
nor, which must be adjusted 
until the object observed 
apparently becomes station- 
ary. In the _ stroboscope 
employing the te 
light beam it was n 
adjust the speed of the en which revolved the occulting 
shutter. The mercury arc stroboscope is self-synchronising ; 
that is, the contactor for controlling the flash is driven by 
the propeller shaft, an arrangement which automatically 
accomplishes synchronisation and produces a_ perfect 
standing image. This contact arrangement (the actual 
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contact is itself an automobile timer in which the multiple- 
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FiG. 5—-ARRANGEMENT OF HIGH-SPEED CAMERA 


this connection it is to be noted that the mercury arc 
stroboscope has a limit of 250 flashes per second. 


It was decided to use a mechanical shutter, which, in 


view of the short exposure required, would be of necessity 
of the focal plane type. 
as the refinement required in the finish of the slit edge 
'when using a very narrow slit as well as objectionable 


Mechanical considerations, such 
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diffraction phenomena that would develop with the use 
of too narrow a slit, appeared to fix the desirable width 
at not less than 1/20 of an inch. The slit width of 1/20 of 
an inch and exposure time of 1/50,000 of a second would 
require a linear speed in a shutter curtain of 2500in. per 
second. It would be impracticable to start and stop a 
shutter curtain and attain such a high curtain speed in 
any arrangement of the customary type. The high curtain 
speed could only be reached with a continuously moving 
curtain, which consideration leads to the obvious use of a 
radial slit in a revolving disc. 

The shutter was therefore designed as a disc having an 
outside diameter of 20in. and a slit 2in. long with its outer 
end at a radius of 19}in. This dise, to attain the linear 
velocity of 2500in. per second at the mean radius of the 
slit, must be driven at a speed approaching 40 revolutions 
per second, which is the convenient value of 2400 r.p.m. 
In the use of the camera the disc is brought to and held 
at this speed by a stroboscopic control, timing the strobo- 
scope with a 60-cycle A.C. impulse. At 2400 r.p.m. three 





usual motion picture camera the successive pictures are 
made on film which is stationary during the exposure and 
advanced by the pitch of the frames during the interval 
when the shutter is closed, but upon the Model Basin 
camera it was necessary, owing to the high speeds involved, 
to use a continuously moving film. The method adopted 
was to wrap a length of film upon the outer surface of a 
drum, driven by the motor which rotates the disc. The 
motion of the film during the sweep of the shutter slit 
across its width causes a distortion or rake in the indi- 
vidual pictures, the amount of the rake being determined 
by the ratio of drum peripheral speed to shutter surface 
speed. Additional slits were cut in the dise to increase 
the number of exposures per second. It is obvious that 
as the exposures per second are increased the film speed 
must be increased, with increased rake, or narrower indi- 
vidual frames must be accepted to exclude the overlapping 
portions of the pictures. As attempts were made to 
increase the film it was soon discovered that the 
blur induced by the motion of the film with respect to the 





FiG. 6—-STRIP_OF PICTURES FOR ONE EXPOSURE 


radial marks on the end of the motor shaft appear stationary 
when illuminated at sixty flashes per second. 

The problem of illumination offered some complications. 
The light must enter with oblique incidence upon the glass 
of the port, entailing perhaps a loss of 40 per cent. Further- 
more, the light in its entire travel to the propeller. and 
back to lens must traverse 27in. of water and 2in. of glass. 
This illumination problem was solved by the use of photo 
flash lamps. These lamps develop an extremely high 
intensity of light for a brief interval of time. The No. 75 
photo flash bulb, which is used with this camera, develops 
a Maximum intensity of 9,000,000 lumens and the intensity 
is in excess of 4,000,000 lumens for approximately 1/50 
of a second. In other words, the peak candle-power of 
such a flash lamp is well in excess of 750,000. 

Originally the flash bulbs were placed close to the glass 


port, suitably screened from the view of the camera. The: 


ulumination so obtained was not sufficiently intense and 
accordingly a reflector was developed for the purpose of 
concentrating the light upon the propeller. This reflector, 
which follows principles of.geometrical optics, is shaped 
as an ellipsoid of revolution placed with the centre of the 





FIG. 7—PROPELLER TIP VORTICES 


lamp bulb at one focus of the ellipse and the propeller hub 
at the other. The arrangement of the reflector, which was 
built in the shop of the Model Basin, can be seen in the 
accompanying Photograph, Fig. 3, in which there is also 
to be seen the mercury are stroboscope in the position 
where it is used for observing propellers. 

The camera was originally constructed upon the wall 
of the small dark room (Fig. 5) and worked out for making 
single exposures; a plate holder for 4in. by 5in. cut film 
was affixed to a light-tight enclosure immediately back of 
the plane of the disc, with the radial slit sweeping across 
the narrow width of the film. The axis of the camera was 
placed to intercept the horizontal radius through the disc. 
The tangential motion of the slit was therefore vertical 
and in the plane of the propeller. 

The procedure for making the exposure consisted in 
bringing the motor dise up to speed, checking the same 
with the stroboscope, pulling the slide on the plate holder, 
and firing the flash bulb in the closed cabinet or dark 
room. The firing circuit for the flash bulb included a con- 
tactor on the disc shaft, with an arrangement for shifting 
the phase angle of the contactor. The angle of advance 
for this contactor was found by trial in order to bring the 
slit opposite the plate holder during the maximum 
intensity of the flash. Later, a further refinement was 
introduced, namely, the use of an additional series contact 
in the firing circuit, this one actuated by the propeller 
shaft, in order to make the exposure with the propeller 
blade in a desired position. 

The single exposure made on a 4in. by Sin. plate by this 
procedure having proved satisfactory, it was next 
determined to obtain a rapid sequence of pictures. In the 





image during exposure placed a limit on the film speed. 
After reaching this maximum permissible film speed as 
limited" by blur, an increase in the exposures per second 
could only be obtained by accepting a narrower frame for 
the single pictures. The final compromise in the design 
was reached by the use of twenty-four slits in the disc, 
which with the velocity of 40 revolutions per second pro- 
duced an exposure rate of 960 frames per second. Pulley 
sizes were then worked out for the motor and film drum 
which give a pitch of the individual frames on the film of 
approximately }in., which is a sufficient width to accom- 
modate the image of the hub of any propeller ordinarily 
to be met with. The film drum, which is 10in. in diameter, 
uses a strip of standard 35 mm. motion picture film some- 
what over 30in. long. i 
As mentioned before, the camera was originally con- 
structed upon the rear wall of the light-tight cabinet 
which encloses one of the propeller observation ports. 
Later, the camera was reconstructed and placed upon 
wooden rails which would permit it to be moved to various 
distances from the propellers, and allow the use of lenses 
of various focal lengths. A wooden duct in telescoping 
sections was made to connect the lens board of the camera 
to the opening in the side of the dark room. The resulting 
arrangement of the camera is shown in Figs. 1 and 2. 
In Fig. 2 the film drum is removed, exposing to view a 
portion of the disc, with several slits clearly evident. 
Some examples of the photographs produced by this 
camera appear in Figs. 6, 7, and 8. The useful portion of 
the flash is generally of sufficient duration to produce 
exposures on sixteen or seventeen frames, of which eight 





Fic. 8-BUBBLES AROUND PROPELLER 


or ten will be fully exposed. Fig. 6 is a strip of pictures 
in natural size, 960 exposures per second. In this view the 
film is travelling from right to left and illustrates the rapid 
growth of light intensity and the slow dying out of the 
light with the central useful portion extending over about 
eight frames. Fig. 7 is an enlargement of a strip of film 
with the width of the frames increased in order better to 
show the peculiar pattern made by the propeller tip 
vortices. In this view, where the cavitation on the back 
of the blade is clearly evident, the growth and motion of 
the bubbles can be followed by examining successive 
frames. The interval between frames is 1/480 second in 
this figure. In Fig. 8, showing cavitation on another pro- 
peller, numerous bubbles also can be seen in the current 
beyond the propeller. 

This camera was developed early in 1935. The first 
single exposure photographs on 4in. by 5in. cut film were 
made on or before May Ist of that year. The moving film 
drum was developed and installed and photographs were 
made by this arrangement on or before July 24th, 1935. 
Since that date the camera has been used as a matter of 
routine in propeller study. 

Use of the camera has brought out the desirability of 
change in certain respects with the object of improvement 
in illumination and in definition. In particular, the 
camera as originally designed could not utilise effectively 
the full aperture of the photographic objective. With the 
dise at a distance of nearly jin. from the film the angle 





subtended by the slit width of 1/20in. corresponded in 
the language of photographers to an aperture of F/8, 
while the lens has an aperture of F/4-5. In other words, 
a point on the surface of the film cannot receive light at 
one time from more of the lens than about half its dia- 
meter (in the direction at right angles to the slit). The 
slit acts as a rectangular diaphragm stop on the lens, 
undoubtedly causing an unusual distribution of the effect 
of the errors of the lens. 

Furthermore, the separation of the disc from the focal 
plane reduces the efficiency or light transmitting capacity 
of the shutter. This efficiency is the ratio of the total light 
action upon an element of film surface during an exposure 
as compared with the action that would result if the light 
were of full intensity for the entire exposure. In other 
words, shutter efficiency recognises the fact that part of 
the exposure time is used in opening and closing the shutter 
with full intensity transmitted only during the middle 
portion. 

The camera was redesigned to improve the aperture and 
shutter efficiency. This was accomplished in part by a 
new film drum and container, in which the film surface 
is brought closer to the disc than previously. The reduced 
separation simultaneously increases the aperture as we'll 














Fic. 9-SHOP ASSEMBLY OF NEW Disc® 


as the efficiency. The improved drum, which has been 
completed, is already in use on the present camera and 
is illustrated in Fig. 4. 

In the new camera design the effective aperture of the 


shutter will be further increased by using a slit width of 


1/10in., which, with the drum change, brings the aperture 
to F/2-5. After doubling the slit width in the new design 
it becomes necessary to double the peripheral speed, which 


is accomplished by the construction of a new disc of 


approximately double the former diameter. This larger 
disc gives the same exposure time as previously without 
increasing the angular speed. The shop assembly of the 
new dise with shafting and bearings appears in Fig. 9. 

With the object of improving definition, in so far as the 
pictures taken with the present camera may suffer from 
the effect of vibration, the new design includes two dis- 
tinct improvements. In the first place, the relatively 
heavy disc will be surrounded by a steel cylindrical ring, 
jin. thick and several inches wide, to serve as an enclosing 
guard. The inertia of these two members is expected to 
shut off any vibrations of high frequency in the structure 
as a whole. As a further measure against the effect of 
vibration the lens support will be carried as a rigid 
U-shaped yoke around the edge of the disc. This yoke 
will hold the lens in a fixed position with respect to the 
film drum, will reduce the motion of the image with respect 
to the film, and eliminate such lack of definition as arises 
from that cause. 








Fluid-Flow Analyzer.* 
By H. L. PARR.t 


RESEARCH work in fluid dynamics, carried on in the last 
few years chiefly for the benefit of aeroplane designers, has 
shown engineers, engaged in many other fields, that a 
knowledge of some fluid-flow characteristics is necessary 
for intelligent design of a wide range of apparatus. Such 
information would result, in certain cases, in a reduction of 
pressure loss in the fluid passing through a machine ; but, 
in many others, the vital information desired is concerned 
with the distribution or pattern of the fluid flow. Appa- 
ratus has been built’ with which such information can be 
obtained, but it is genérally expensive, bulky, and difficult 
to operate. To be of maximum service, such an apparatus 
should be inexpensive, small enough to be placed in a shop 
or draughting room, and so simple in operation that almost 
anyone can use it. To meet this need the author designed 
and built the apparatus described in this article. The 
immediate object of the design was really to illustrate the 
principles of fluid dynamics to engineering students, but 
the possibilities of broader use soon became evident. 
Examples of the type of work that can be done are shown 
in the accompanying illustrations. 

In the usual design of smoke tunnel the size of the duct 
is such that the air must be run through it at low velocities 





* Mechanical Engineering, June, 1937. 
+ Department of Mechanical Engineering, Columbia Univer- 
sity, New York, N.Y. 
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to maintain laminar flow. If the flow be turbulent the 
smoke streams will be dispersed and the flow pattern incis- 
tinguishable. Flow at low velocities is easily disturbed by 
slight air currents in the surrounding space, and a honey- 
comb system of straightening vanes must be installed in 
the air inlet. 


SMOKE FLows BETWEEN Two CLOSELY SPACED 
PLATES. 


The main feature of the design of this apparatus is that 
the flow takes place between two flat surfaces set so close 


mounted on the extension of the bottom of the box and 
connected with D by a short pipe. Between the inlet and 
outlet is a centre chamber that is painted black on the 
inside to form a background and contains properly shielded 
lights. A 33in. by 14in. sheet of plate glass G is let into 
the edges of the box so that its upper surface is flush with 
the top. Extending down both sides and across the inlet 
edge of the box is a strip of sheet rubber H, which is }in. 
thick and is cemented in place. When the 43in. by l4in. 
sheet of plate glass I, which is shown in a raised position, is 





lowered and. rests on the rubber strips, a continuous 








Fic. 1—-EXTERIOR OF THE ANALYZER 


together that considerable air velocities can be used, and 
little protection is necessary to maintain parallel flow. 
The details of the construction are shown in Fig. 1. 
Dimensions given are those of the apparatus shown, but 
they can be varied widely to suit particular needs. The 
wooden box A is 48in. long, Tin. high, and 124in. wide and 
is divided into three parts by partitions. That at the left, 
B, is 8in. long and the top is open. It is the air inlet, the 
air entering through the small opening C at the bottom of 
the end. The chamber at the right, D, is the air outlet, 
the air,entering through the slot E in the top of the box and 





being {drawn out by the motor-driven fan F, which is 





Titanium tetrachloride is spread with a dropper in the 
slotted trough K, Fig. 1, which is shaped and located as 
shown in Fig. 4. It is made of sheet copper, and in the 
curved edge above the liquid level holes are drilled, # in. 
in diameter and with lin. spacing. Slots jin. wide are 
cut through the upper portion of the trough from the holes 
to the back edge, and smoke from the titanium tetra- 
chloride flows between the two plates in a number of 
streams from these slots. The trough extends across the 
whole width of the channel and is supported on the sides 





of the box by lugs and held in position by pins. Fumes 




















channel, fin. deep and 12in. wide, connects chambers B 
and D. 

All models are cut from fin. rubber sheet, which is the 
thickness of the channel, and laid on the lower glass plate 
as shown at J. A collection of models is shown in Fig. 3. 
Uses of most of them will be readily apparent. Many can 
be used singly or in combination. Small discs are employed 
to show flow through tube banks. Flexible strips are used 
to make up channels of varying cross section, baffles, or 
to represent the ground for such conditions as are shown in 
photographs k,and l, Fig. 2. Metal ribbon has also been 
used to simulate sails on a boat. 








(4) Sharp orifice and low velocity 


(6) Sharp orifice and high velocity (c) Rounded orifice a.nd fiat. plate 
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FIG. 2-PHOTOGRAPHS OF FLUID FLOWS FOR VARIOUS MODELS AND CONDITIONS 


FiG. 3—COLLECTION OF RUBBER MODELS USED WITH THE ANALYZER 


from a shallow dish of ammonium hydroxide placed in the 
bottom of the inlet chamber will produce a denser smoke 
and counteract the hydrochloric acid set free by the 
titanium tetrachloride. 


REsutts SHOWN PHOTOGRAPHICALLY. 

Streamlines are best observed by lighting from beneath, 
and satisfactory photographs have been taken by a camera 
L, Fig. 1, with illumination from either top or bottom. A 
board painted with black enamel can be used instead of the 
lower glass plate. A vacuum cleaner type blower will be 
found of ample capacity for handling a sufficient volume 
of air. The blower F has a much larger capacity than is 
required, and the end of the duct at E is left open to 
by-pass some of the air. A strip of rubber, jin. thick, is 
cemented across the outlet end of the lower glass plate to 
cause a pressure drop at that point and hold the stream- 
lines parallel to the end of the passage. Properly arranged 
baffles in the outlet chamber would accomplish the same 
purpose. 

Obviously, photographs reproduced in Fig. 2 cannot 
show all that can be seen by the eye unless moving pictures 
are taken. Inc and d the vortices indicated are in rapid 
motion. In f the portions showing dense smoke without 
streamlines are either without motion or have a slow 
reverse whirl. In g two vortices are located behind the 
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FiG. 4—SHAPE AND LOCATION OF THE SLOTTED 
TROUGH 


cylinder, a definite reverse circulation starting almost at 
the right edge of the photograph and travelling up the 
centre to the cylinder and around the back to the points 
of separation at the sides. Definite reverse whirls are also 
shown in j, k, and 1. With many model shapes the flow 
patterns are greatly affected by change in velocity, one 
such effect being shown in a and 6. In some instances the 
picture was taken of the moving stream shortly after 
starting, while in others smoke was allowed to deposit upon 
the glass plate to give more contrast. Such deposits are 
more easily removed if the glass be kept waxed. 

While the results obtained by such an apparatus are 
largely qualitative, they have a wide practical application 
in addition to their usefulness in illustrating the principles 
of fluid flow. When some new apparatus is to be designed, 
through or over which fluids are to pass, a model can easily 
be made of the flow passage and the flow pattern observed 
by the smoke lines. If the result be unsatisfactory, 
alterations and adjustments can be made until the best 
shape and proportions are obtained. Such applications 
are, of course, limited to cases in which two-dimensional 
flow will reproduce the actual conditions with sufficient 
accuracy. 








New Canadian Cold Reduction Mill. 





AFTER one year’s successful operation of a small cold 
reduction mill with an annual capacity of 8000 tons, 
Dominion Foundries and Steel, Ltd., of Hamilton, 
Ontario, has added a large four-high reversing cold 
reduction mill with an annual capacity of 30,000 tons of 
cold rolled strip. This mill will produce cold rolled strip 








up to a maximum of 40in. wide and less than 10/1000 of 
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an inch thick. From the raw materials to the finished 
article this strip is entirely Canadian. The steel is made 
in the company’s own open-hearth furnaces, and reduced 
to hot coils 1/10 of an inch thick and 500ft. long in the 
hot reduction mill. These hot rolled coils are the raw 
material for the cold rolling department. 

The first operation after the coils are transferred to 
the cold rolling department is pickling. By continuous 
operation of the uncoiling and recoiling, the strip is 
passed in strands through a bath of sulphuric acid to 
remove surface scale. The coil is then reduced on the 
cold reduction mill to 10/1000 of an inch by travelling 
back and forth between the work rolls. These work rolls 
are supported by backing-up rolls having bearings with 
a capacity of 2,500,000 Ib. each. The strip is carried over 
deflector rolls and the ends locked on a reel drum on 
each side of the mill, These reels maintain continuous 
tension on the strip on both sides of the mill, even though 
the mill is stopped during a pass. The work-roll-drive 
and the reels are synchronised by an elaborate electrical 
control system and are designed for a maximum strip 
speed of 1150ft. per minute at the delivery side. The 
strip, in passing between the work rolls, is reduced by a 
definite, predetermined amount. Uniformity of gauge 
is obtained by flying micrometers, which ride the edge 
of the strip and indicate the exact thickness as it 
comes through the rolls. The unit is operated from a 
central table, where operators—by means of meters and 
controls—can check the numerous varying factors which 
effect the quality and dimensions of the finished product. 

Accompanying the mill, a complete sub-station furnishes 
the synchronised power through a motor rator set 
that consists of four generators of 1500 kW, 250 kW, and 
30 kW capacity, driven by a 2500 H.P. synchronous 
motor, direct connected. There are three circulating 
systems for lubrication ; one for backing-up roll bearings, 
one for the gear drives, and a small unit for the screw- 
down gearing. Grease is applied by a motor-driven 
pump, through Farval valves, to the roller bearing and 
screws on the mill. 

A blower of 50,000 cubic feet per minute capacity 
supplies filtered air for cooling the D.C. motors. The 
circulating equipment for lubrications and roll cooling 
is housed in cellars adjacent to the mill. The roll coolant 
system has two 600 gallons per minute centrifugal pumps 
which take the fluid from the 7500-gallon receiving and 
settling tank, pumps it through cooling filters, and 
delivers it by spray jets under 60 lb. pressure. 

The required decimal thickness having been obtained, 
the finished strip, which is a mile or more in length, is 
removed and slit by rotary knives to exact width. It 
is then sent to an electrolytic cleaner. This operation 
is also continuous. The strip is drawn through an elec- 
trically agitated bath of caustic soda, which removes all 
oil. The strip is then cut to length by an automatic shear. 
The sheets of desired dimensions are piled in the annealing 
furnace, where, by accurate control of temperature and 
surrounding atmosphere, the required physical properties 
and surface characteristics of the steel are obtained. The 
material is fed through two-high skin pass mills to produce 
the surface and temper desired. The black plate is stacked 
on edge in racks, immersed and agitated in a bath of 
sulphuric acid, removing all traces of oxide. The plate is 
then stored in tanks of acidified water. 

The single sheets are carried through molten flux into 
molten tin (600 deg. Fah.), and then deflected upward 
to contact the rolls of the tinning machine proper. This 
machine operates in a bath of palm oil (460 deg. Fah.), 
and controls the weight and distribution of the tin coating 
on the steel sheets. As the sheets emerge from the palm 
oil, they are cooled by a blast of air and are carried 
by a conveyor into a washer, where the palm oil is removed, 
thence through polishing rolls with bran as a polishing 
medium. The finished tin-plate falls into piles and 
is removed to the sorting room, where it is assorted 
into the different classifications, packed, and prepared 
for shipment. 








The Steam Engine on Tyneside, 
1715-1778.* 


By A. RAISTRICK, M.Sc., 


THE steam engine of Thomas Newcomen was exploited 
under the patent of Thomas Savery of 1698 extended to 
1733 by Act of Parliament. This patent was understood 
to be a master one, covering every kind of engine worked 
by the “ ‘impellent force of fire”; it therefore included 
Newcomen’s engine, although the latter differed entirely 
in principle from Savery’s. 

After Savery’s death in 1715 the patent was acquired 
in some way or other by the ‘‘ Proprietors of the Invention 
for Raising Water by Fire.” They issued an advertise- 
ment in 1716 announcing that the engine was “ at work 
in the counties of Stafford, Warwick, Cornwall, and 
Flint,” but nothing is said about Tyneside, although it 
is known that an engine was erected there as early as 1715. 

The research in this paper was undertaken with the 
object of finding out if Newcomen himself or the 

‘ proprietors ’’ aforesaid had any connection with the 
district, whether by the payment of royalty for the use 
of the patent or otherwise. It may be said at once that 
the author has failed entirely to establish any such 
connection, although he has traced as many‘as thirteen 
engines as having been built between 1715 and 1733. 
The only conclusion to be drawn is that these engines 
were pirated copies; even so, it must occasion surprise 
that legal proceedings were not taken by the “‘ proprietors ” 
before mentioned.to claim royalties on these engines. 

Pursuing these investigations further, the author 
found records of 104 engines built between 1733 and 1778 
when Boulton and Watt came on the scene with their 
improved engine. The paper places on record details 
of date, locality, reports, and estimates of cost of con- 
struction, cust of working, &c., of a large number of these 
engines. It may be interesting to mention that a rough 
figure for the prime cost of an engine of about 33in, 
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* Synopsis of and extracts from a paper read before the 
Newcomen Society on April 


21st, 1937. 





diameter cylinder was £1200, and the annual cost of 
working it £400. 

This interesting survey is based mainly on MS. material 
preserved in the archives of the North of England Institute 
of Mining Engineers, Newcastle-upon-Tyne, to whom 
the author returns his thanks for permission to make 
the extracts. The existing material is of three main 
categories : 

(a) The ‘“‘ View Books” compiled by the various 
colliery “*‘ Viewers” (prototypes of the present-day 
mining engineers). These include most 6f the reports 
on the state of flooding of the collieries with recom- 
mendations and estimates of the cost of pumping. 

(o) A few letter books of the early Viewers. 

(c) The Watson Collection of papers and plans 
relating to collieries ; in most cases these only duplicate 
the reports contained in the “‘ View Books.” 

(d) Raasios and papers in the possession of the 
Newcastle Society of Antiquaries and the “ Delavel 
Papers” in the possession of the Newcastle Central 
Library. 

The following “‘ Estimation of the Charge of a Fire 
Engine,”’ dated 1733, and extracted from Mr. Raistrick’s 
paper, will be read with interest. The engine was, of 
course, of the Newcomen type. It is worth noting that 
the cylinder alone cost far more than the “‘ boyler ” :— 


= 8. 4. 
The Bore of Pumps that will Discharge 400 hhds. in 

One Hour must be 13 Inches Diameter also the Dia- 
meter of the Cylinder 33 Inches to run 12 Strake p. 
Minute ye Strakes 6 foot long. 
To 22 fathom of Pumps 13 Inches Diameter ... 30 0 
To Boreing Joynting Plugging Hooping and: Screw 

Bolts to fasten the Pluggs in the to Wo 24 0 
For Two Brass Barrells for the _— to Work in 

13 Inches Diameter : awe ees & 
To Two Bucketts and Two Clacks ... ... .. .. 6 0 
To Iron to hoop the Pumps - 37 0 
To 40 Fathom of Spears 4 Joynts belonging tothem 19 0 
To the Cistern & Slipers to bear the — of ro 5 0° 
To Smith Work ... 24 0 
To the Regulator Beam with Arches to it... 24 0 
To The Gudgeon that Carries the squad Stirrups, 

Barrs and Screw Plates... = 3 15 
To Two Brasses that the Gudgeon Runns in ... 6 0 
To Three Chains, Catch pinns, and 4 Plates s belonging 

to the Regulator Beam 26 
To the Engine House ... 120 
To 33 Inches Cylinder .. ... 150 
To 2 Cylinder spiel 2 2 plates a and 7 screw bolts van, oe 
To the Piston . she cae 


To the Boyler “ 

To Leading the Boy ler top 
To the Regulator that stands at the Top of the Boyle ler 9 
To the Sinking Pipes ... = 

To the other Pipes about the Cylinder ee 8 
To the — the F & Y & 2 Small Brasses s ye} Y 
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Le Cieaka ahout Sha Chetan sae Scab du stageryae call toda rue 
To Small Valves ... . hae (cap eee Soe raee ype 
To Barrs for the Fireplace ‘. 
To Bricks, Lime & Worksanship Heese. 
To a Crab Rope oe ee ee 
To 2 Shear Legs and a Block Ores 
ToaNewCrab .. 

To Sodder 

To Jack Head Barrells and Pumps . 

To Deals to make ye Great Cistern & "Workmanship 
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Twenty years later the following ‘“‘ Estimate of the 
Expence of Erecting a Fire Engine at Saltwellside Colliery, 
March 17th, 1754,” was recorded. It will be seen that the 
price of a cylinder only lin. less in bore was only £20 :— 


us. a, 
2 Iron working Pieces . 

A Firr Regulating Beam with Arches to it ... ... 10 4 0 
A Gudgeon Stirrup, Barrs and Screw Bolts for do.. 415 0 
2 Brass Codds for the Gudgeon to work in... 40 0 

Chain Catch ets and Plates Belong 4 to the 
Regulato = 20 0 0 
A Cylinder 32 Inches diameter ... 20 0 0 
A New Boyler.... 73 0 0 
2 Cylinder Beams Plates and Screw Bolts 14 8 0 
An Iron Peston : wae —feye ae ae "© 
A Regulator for the Boyler Top ee, ee 
Sinking Pipe and other pipes .. ... ... .. -. 18 0 0 
A Set of Working Geer... sec ees ese ee ees BS. DO 
Bares £06 Ghee Fire Gigme on oii ine. sew eee) OOD 
Soldep foe: the Pipes’ <2... 2.5665 ee oe a ee ee 
Jack Head Barrells tae twee ae 
Deals, Oak & Workmanship for Great Cistern 20 0 0 
Hotwell Cistern & Lining it with Lead _... . 10 10 6 
An Injection Cock . 440 
Carpenter work for the whole 10 0 0 
Building the Engine House.. 148 1 6 
410 2 6 








LAUNCHES AND TRIAL TRIPS. 





British DiicEeNnce, motor tanker; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of British Tanker 
Company, Ltd.; dimensions, length 481ft., breadth 61ft. 9in., 
depth 34ft.; to carry 12,250 tons. Engines, four- cylinder, 
opposed-piston ; trial trip, ‘Tune 9h. 

Lapy NortucorTe, motorship; built by Ferguson Brothers 
(Port Glasgow),*Ltd.; dimensions, length 125ft. 9in., breadth 
29ft., depth 10ft. Engines, six-cylinder, four- stroke, cold- 
starting airless injection ; constructed by Davey, Paxman and 


Co., Ltd. Launch, June 14th. 

BacHaQqueRo, tanker; built by Tahippin Shi One ak Com- 
pany, Ltd.; to the order of mpany, Ltd., 
dimensions, length 365ft., breadth ean Piiepth 18ft.; to carry 
6800 tons. Engines, two triple-ex on ; constructed by 
North-Eastern Marine Engineering Company, Ltd. Trial trip, 
June 18th. 

Miso, oil tank steamship ; built by Furness Company, heal 
Company, Ltd., to the order of Lago gs pa y, Ltd.; 
dimensions, length 365ft., breadth 64ft. en ist 18h, ¢ a carry 
6800 tons deadweight. Engines, twin triple-expansion ; ; con- 
structed .by North-Eastern Marine Engineering Company, 
Ltd.; launch, June 22nd. 


San Creerano, oil tanker ; built by pte ot nthe Shipbuilding 
Company, Ltd., to the order of Eagle Oil and Shi: a ae ompany, 
Ltd.; dimensions, length 460ft., breadth epth 34ft., 
to carry 12,100 tons deadweight. Engines, eight-cylinder, 





four-stroke, single-acting, 650mm. by 1400 mm.; constructed 
by J. G. Kincaid and Co., Ltd.; trial trip, June 22nd. 


Brittsu Inrecriry, motor tanker; built by Harland and 
Wolff, Ltd., to the order of British Tanker Company, Ltd.; 
dimensions, length 463ft., breadth 6l1ft. 6in., depth 34ft. 
Engines, four-stroke, single- acting, airless-injection ; launch, 
June 22nd. 


MANCHESTER City, steamship; built by Blythswood Ship- 
building Company, Ltd., to the order of Manchester Liners, 
Ltd.; dimensions, length 440ft., breadth 57ft., depth 38ft. 
Engines, single-reduction geared turbines, pressure 225 lb. 
per square inch ; constructed by David Rowan and Co., Ltd.; 
j@unch, June 23rd. 


BE.TANA, steamship; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of Adelaide Steam- 
ship Company, Ltd.; dimensions, length 350ft., breadth 
48ft. 6in., depth 32ft. Jin., 5000 tons deadweight. Engines, 
triple-expansion in conjunction with low-pressure steam 
es! ; constructed by J. G. Kincaid and Co., Ltd.; launch, 

une 2 

LEINSTER, motorship ; built by Harland and Wolff, Ltd.; 
the order of British and Irish Steam Packet Company (1836), 
Ltd.; dimensions, length 367ft., breadth 50ft., depth 19ft.; 
to carry 4320 gross tons. Engines, two, two-stroke single-acting. 
Launch, June 24th. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





MERRYWEATHER AND Sons, Ltd., Greenwich, have received 
from the London County Council an order for a motor turntable 
fire esca) It will have an all-steel ladder for extension to a 
height of 100ft., and will be equipped with automatic plumbing 
gear, monitor nozzle for use as a water tower, and loudspeaker 
telephone. The ladder will be capable of being elevated and 
fully extended within thirty paths: 

RaNsoMES AND Rapier, Ltd., have received an order from 
Richard Thomas and Co., Ltd., for the installation of large 
excavators at their ironstone mines in Northamptonshire, the 
machinery comprising the following :—An electric stripping 
shovel of 8 cubic yards capacity for the removal of the over- 
burden overlying the ironstone and discharging at 110ft. 
radius; and a 3} cubic yard electric heavy duty shovel for 
loading the ironstone into wagons for conveyance to the treat- 
ment plant. 








CATALOGUES. 


Haprie.ps, Ltd., Sheffield. Publication No. 397 on hardened 
steel rollers. 

W. A. Fett, Ltd., Windermere.—Catalogue No. 37 of modern 
woodworking machinery. 

R. anp J. Dick, Ltd., 
logue No. 150 of ** Dixel ” driving ropes. 

GENERAL Etectric Company, Ltd., Magnet House, Kingsway, 
W.C.2.—-A seasonal catalogue on electric fans. 

MatTHER AND Puatt, Ltd., Park Works, Manchester.- 
Pamphlets on three, four, and five-bow] calenders. 

Le Granp, Sutciirre anv GELL, Ltd., Southall, London.— 
Publication No. 56 on electrical resistivity surveying. 

British Insutarep CaBLes, Ltd., Prescot, Lanes.—Par- 
ticulars of high-voltage paper-insulated cables for 3 to 20 kV. 

Exuiorr Brorners (Lonpon), Ltd., Lewisham, 8.E.13.- 
New catalogue sheet on low range rectifier pattern instruments. 

Cocnran anv Co., ANNAN, Ltd., 34, Victoria-street, 8.W.1. 
Publication No. 62 on the Cochran-Kirke ‘‘ Sinuflo"’ gas-fired 
boilers. 

RANSOMES AND Rapier, Ltd., [pswich.—Publication No. 411, 
describing the “‘ 480.” and ‘ 490” heavy-duty shovels and 
draglines. 

BupENBERG Gauae Company, Ltd., Broadheath, near 
Manchester.—A descriptive list of dial and self-recording 
thermometers. 

Avetinc Barrorp, Ltd., Grantham.—A catalogue on light 
rollers in weights ranging from 12} ewt. to 5 tons and driven by 
either oil or petrol engines. 

INTERNATIONAL ComBusTION, Ltd., Aldwych House, W.C.2. 
—A publication describing the construction and capabilities 
of the “ Vacseal ”’ grit pump. 

Barrerties, Ltd., Hunt End Works, Redditch.—Publication 
No. 1437, dealing with the ‘“ Nife”’ nickel-cadmium alkaline 
battery as applied to aircraft. 

Bascock anD Wiicox, Ltd., Babcock House, Farringdon- 
street, E.C.4.—A booklet illustrating and describing railway 
wagon discharging appliances. 

E. H. Jones (Machine Tools), Ltd., The Hyde, Hendon, 
N.W.9.—Particulars of the ‘“‘ Newall ” jig borer and the ‘“‘ C.V.A. 
No. 79” vertical milling machine. 

Laycock Eneinzerine Company, Ltd., Millhouses, Sheffield. 
—An 80-page book illustrating the various fittings made by the 
company for railways, tramways, and ships. 

WestincHOUSE Brake AND SaxBy SicNnat Company, Ltd., 
82, York-road, N.1.—A brochure, “ Signalling Waterloo to 
Hampton Court Junction, Southern Railway.” 

Laurence Scotr anp Etxcrromotors, Ltd., Australia 
House, Strand, W.C.2.—A booklet, “‘ The Cooling of Totally 
Enclosed Motors,” by P. A. Mossay, M.I. Mech. E. 

E. G. Acusson, Ltd., Thames House, Millbank, 8.W.1.— 
Particulars of some tests carried out at the National Physical 
Laboratory with Acheson’s ‘ Colloidal Graphite.” 

SwitTcHGEAR AND Cowans, Ltd., Elsinore-road, Old Trafford, 
Manchester.—Publication dealing with duplicate bus-bar 
“ change-over-on-load ” internal isolation switchgear. 

Exuiorr Brotzers (London), Ltd., Century Works, Lewisham, 
8.E.13.—Catal 891.on flow meters for steam, air, water, 
and gases. 103 on the ‘“‘ G.L.C.”’ automatic flue damper. 


Moss Gear Company, Ltd., Tyburn, Birmingham. —A ew 
descriptive sectionalised catalogue of the firm’s manufactures, 
which include worm, helical, and spur reduction units, geared 
motor drives, and allied products. 

Greorer H. AtexanpEeR Macuinery, Ltd., 82, Coleshill- 
street, Birmingham, 4.—A catalogue of the Barrett Cravens 
Company’s materials h equipment, which is distributed 
in this country by George H. Alexander Machinery, Ltd. 

Lorant AND Co., Ltd., 98, Croydon-road, 8.E.20.—Particylars 
of the “ May” hydraulic twist drill grindin, machine, the 
“* May ” point thinning machine, and the “‘ May ” floating reamer 
chucks made by Rohde and Dérrenberg, of Dusseldorf, Ober- 
kassel. 





Greenhead Works, Glasgow.—-Cata- 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The International Steel Position. 


The quietness which developed recently in some of 
the export markets has continued and the impression 
seems to prevail on the Continent that buying on any 
scale is not likely to be resumed until the autumn. Heavy 
deliveries, however, have to be made to most of the larger 
overseas markets, and fears are entertained that there has 
been over-buying. In France the political and financial 
crises have had an upsetting effect upon trade, and the 
demand from the home market has again subsided, with 
the result that the French steel works now require more 
export business. In Germany, however, the position is 
firmer and the home market there continues to absorb 
large quantities of steel, whilst a good export trade also 
has been transacted. It is not without interest that the 
AVI export bounties, which were designed to make up 
to those steel works engaged in export business the differ- 
ence between the home and export prices, have been 
practically wiped out by the rise in export quotations of 
most descriptions of steel. Last year bounties ranging 
from Mks. 26 to Mks. 38 were paid on about 90,000 tons 
of steel per month. It is unlikely, however, that they will 
be paid for the remainder of this year on anything except 
semis. In Belgium little export business has been trans- 
acted for the past few weeks, and in the first twelve days 
of June, of the 50,000 tons secured by Cosibel, the steel 
works selling organisation, only 14,000 tons was for export. 
The sudden drop in the demand has occasioned some 
surprise, as it is certainly not due to seasonal causes alone. 
The position with regard to delivery times is also becoming 
somewhat uncertain, and although most mills ask four to 
five months for the execution of an order, it is reported 
that if pressure is applied delivery can be arranged in from 
two to three months. The situation is complicated by the 
attitude of the Belgian re-rollers, who, not having partici- 
pated to the full in the heavy demand during the past 
few months, are now determined to obtain overseas 
business and show a disposition to shade quotations to 
do so. It was reported that meetings had been held 
between representatives of the British steel makers and 
the Belgian re-rollers, as the former fear that some of their 
control in the home market may be lost if the Belgian 
re-rollers who are outside the Cartel sell independently to 
British consumers. The re-rollers naturally wish to 
benefit by the reduction in the duties and, at the same 
time, to obtain higher prices than those quoted by the 
British works. 


The Pig Iron Market. 


Concern appears to be growing amongst con- 
sumers regarding the outlook during the second half of 
the year. Business in pig iron, although it is not entirely 
suspended, is confined to a few isolated cases in which 
old customers can show an urgent need of supplies 
for special work. At the same time, there are numerous 
users who would gladly cover their requirements far into 
the future if they could find a producer in a position to 
accept the business. A few contracts have been placed 
for fourth quarter delivery and a lesser number for execu- 
tion in September—October. For the most part the pro- 
ducing works order books are so full that any special 
transaction is at the expense of a consumer whose work 
does not appear to be of such immediate importance. On 
the North-East Coast new business in Cleveland iron has 
practically ceased, and local users are working on hand- 
to-mouth supplies. Only one furnace in this district is 
producing Cleveland foundry, and the tonnage is entirely 
insufficient to meet requirements, whilst efforts to obtain 
supplies of iron from other districts are seldom successful. 
At the same time there is little disposition to buy Con- 
tinental foundry iron at the price demanded, which is 
in the neighbourhood of £6 15s. f.o.b. It is reported that 
a few parcels have been bought, but there does not seem 
to be much of this iron offering. The situation in the 
Midlands has not improved. Several furnaces are reported 
to be ready to be put into operation when supplies of coke 
and raw material are more assured. The present output, 
however, appears to have been sold until well into the 
autumn, and in some cases until the end of the year. 
Practically no stocks exist at the furnaces and the pro- 
ducers are naturally reluctant to enter into fresh contracts 
until they can see a chance of expanding their output. 
In Lancashire consumers are struggling to obtain supplies, 
but the deliveries reaching the consuming works are far 
below their requirements. The position in Scotland is 
similar to that ruling in England, and the fifteen furnaces 
in operation in that country can only satisfy a part of 
the needs of the consuming trades. Little business has 
passed in the hematite iron market as the makers have 
adopted a cautious policy owing to the heavy tonnage 
of orders already on their books. Pressure to obtain 
deliveries is unrelaxed and no headway seems to have 
been made in clearing off arrears of deliveries. 


The Midlands and South Wales. 


__ The discontent at the conditions of stringency 
ruling in the steel market appears to be growing in the 
Midlands, and the controversy which has developed on 
the subject of importing steel sheets from America has 
let loose a flood of criticism at the way in which the 
import duties operate. The steel makers are undoubtedly 
doing their best to meet the situation, but with their 
production booked until nearly the end of the year they 
do not feel it safe to take on much fresh work. Supplies 
from the Continent are very belated, and although 
recently a new release of finished steel was made, thousands 
of tons remain due against the release made in the spring, 
so that users do not anticipate much help from the Cartel. 
The British sheet works are in a difficult position, and 
it is estimated that their output is not much more than 
50 per cent. of thé actual capacity, although they have 
enough orders on their books to keep the mills running 
fully for months. In order to relieve the anxiety felt 





Unless otherwise specified home trade quotations 


by consumers a few of the steel makers have accepted 
orders for delivery in the first quarter of 1938; but the 
terms have been indefinite and the price will be that 
ruling on the date of dispatch. Few small firms are 
prepared to enter into such far distant engagements 
and there is considerable hardship amongst this class of 
consumers, who, in view of the nature of their business, 
usually require parcels for reasonably prompt delivery. 
The constructional engineers have a large amount of 
work in hand, but complain of interruptions due to delays 
in the delivery of joists and sections. Since the prices of 
colliery steel were increased there has been no appreciable 
expansion in the amount of business transacted, but large 
quantities had been contracted for by the collieries on 
the understanding that the price shall be that in force 
at time of delivery. It is difficult, however, to place 
new orders for this class of material owing to the heavy 
engagements which the producing works have on hand. 
Quotations are now, for bridge rails, £10 17s. 6d.; roofing 
bars, 5in., £10 10s.; heavy arches, £11 15s.; light arches, 
£11 10s. d/d colliery sidings. The situation in the South 
Wales industry is similar to that ruling in other parts 
of the country. The tin-plate works, however, are able 
to maintain a good output, since, for the most part, the 
mills are associated with steel works. The most recent 
figures of production give the rate of operation as 74-37 
per cent. of capacity. 


Scotland and the North. 


. Consumers in Scotland are exercising consider- 
able pressure upon the Scottish steel works to obtain 
delivery, one reason being that the Glasgow Fair holidays 
commence at the end of the month, when the works will 
be closed for about a fortnight. Heavy deliveries are 
being made to all the consuming industries, and par- 
ticularly to the shipyards on the Clyde; but, even so, 
little if any progress is being made in reducing the 
accumulated arrears of deliveries. Surprise has been 
occasioned that the new prices for bar iron have not 
been announced. It is known that for some time past 
the makers have been dissatisfied with the present range 
of quotations which are £12 7s. 6d. for Crown bars d/d 
Glasgow sidings, and £11 17s. 6d. f.o.b. Glasgow. They 
are disinclined to do any business except on condition 
that the price shall be that ruling on the date of delivery. 
New business in most descriptions of steel is restricted, 
since the makers are unable to promise execution until 
the last quarter of the year. The shipyards are busy 
and the subsidiary industry—the marine engineering 
department—is well supplied with work, but it is not 
easy to maintain a steady rate of operations owing to the 
difficulty of getting deliveries of steel. The re-rollers 
in Scotland are hoping to obtain a better production 
as a result of the new agreement with the British works 
which provides for regular supplies of billets; but at 
present. there is a considerable amount of idle plant 
owing to the shortage. The production of structural 
steel is at a high rate in Scotland, although it does not 
meet the requirements of the market. New business in 
this material is almost non-existent, as the makers’ 
order books are full for months to come. There is a large 
inquiry for sheets, but operations at the mills are restricted 
by the shortage of sheet bars. The home demand for 
galvanised sheets seems to be expanding, if anything, 
but until larger supplies of steel are available the makers 
will not be able to take full advantage of the movement. 
Consumers in Lancashire seem to think there is little 
likelihood of any improvement in the existing stringent 
conditions for the next six months, but nevertheless, the 
market is full of inquiries from firms endeavouring to 
get even small parcels to maintain their operations. There 
is a strong demand for bright bars. The production, how- 
ever, is well below the requirements of the market. 
Engineering works are taking up large supplies of bolts 
and nuts, and this has created a strong request for bolt 
and nut bars, which is not being entirely satisfied. 


Current Business. 


The London and North-Eastern Railway has 
placed orders for 60,000 tons of steel rails, which have 
been divided as follows :—Dorman, Long and Co., Ltd., 
the Cargo Fleet Iron Company, Ltd., and the Skinningrove 
Iron Company, Ltd., 30,750 tons ; Consett Iron Company, 
Ltd., 6500 tons; Lancashire Steel Corporation, Ltd., 
5250 tons; Colvilles Ltd., 5000 tons; Steel Company of 
Scotland, Ltd., 4500 tons; Samuel Fox and Co., Ltd., 
4000 tons; Shelton Iron, Steel and Coal Company, Ltd., 
2000 tons; Barrow Hematite Steel Company, Ltd., 1000 
tons; United Steel Companies, Ltd., 1000 tons. The 
Consett Iron Company, Ltd., has placed a contract with 
Ashmore, Benson, Pease and Co., Ltd., of Stockton-on- 
Tees, for the supply and erection of a blast-furnace gas 
cleaning plant to handle about 5,500,000 cubic feet of gas 
per hour. Ground has been leased at Aberdeen by the 
British Oxygen Company, Ltd., for the establishment of a 
branch works. The North British Locomotive Company, 
Ltd., of Springburn, Glasgow, has obtained an order for 
the construction of eleven locomotives of the “‘ Pacific ” 
type for the Federated Malay States Railways. The 
P. and O. Steam Navigation Company, Ltd., have placed 
an order with Barclay, Curle and Co., Ltd., Whiteinch, 
Glasgow, for a passenger vessel of about 11,000 tons gross, 
to be fitted with Doxford Diesel engines. Rylands Bros., 
Ltd., wire makers, have purchased for works extensions 
the 15-acre site at Warrington of the Cheshire Lines Engi- 
neering Works, which were closed down early in the year. 
Scottish Cables, Ltd., Shieldhall, Glasgow, have acquired 
11 acres of land for the erection of a factory for the manu- 
facture of electric cables. The Fairfield Shipbuilding and 
Engineering Company, Ltd., Govan, has received an order 
for an 11,000-ton passenger ship for the Bibby Line. The 
Buenos Aires Railway has ordered twenty steam loco- 
motives and tenders and the African Gold Coast Railways 
five locomotives and tenders from the Vulcan Foundry, 





are delivered f.o.t. Export quotations are 
be found on the next page. 


Ltd., Newton-le-Willows. The Department of Overseas 
Trade announces that the following contracts are open for 
tender :—South African Railways and Harbours Adminis- 
tration: cup-head and countersunk head rivets (Johan- 
nesburg, July 12th) ; about 234 tons of steel work for 
bridges, including bolts, nuts, rivets, &c. (Johannesburg, 
July 19th); 361,515 Ib. of copper bar, round, for fire-box 
stays, &c., in 12ft. lengths and in diameters ranging 
from fin. to 2}in.; 9250 1b. brass piping in 12ft. lengths 
and in 10 and 12 S.W.G., outside diameters from fin. to 
liin.; 14,415 Ib. brass sheets, half hard and annealed, in 
sizes from 4ft. by 2ft. to 6ft. by 4ft., in varying S.W.G.; 
37,785 lb. copper sheets, sizes from 6ft. by 3ft. to 9ft. by 
6ft., varying S.W.G. (Johannesburg, August *16th) ; 
quantities of seamless copper pipes for locomotives in 
12ft. to 16ft. lengths (Johannesburg, August 23rd) ; 
extruded free turning quality brass and bronze bars. 
Egypt, Ministry of Public Works, Mechanical and Elec- 
trical Department: Supply and erection of a complete 
electrical pumping station and transmission line at Bosat 
(Egypt, August 24th). : 


Copper and Tin. 


The demand for electrolytic copper does not 
expand in accordance with the expectations entertained a 
short time ago. Industrial consumers appear to have 
covered their requirements and to be making their 
purchases last longer than was anticipated. On the other 
hand, buying by foreign public departments continues to 
be a feature of the market. Upon the news that the 
American steel strike was in the concluding stages it was 
expected that the copper consuming industries in that 
country would again come into the market. Although the 
strike has not affected the copper trade directly, owing to 
its influence upon sentiment, American buying has been 
comparatively light for a week or two. It is now assumed 
that the gap in buying will have to be made up. The wide 
spread between the prices of electrolytic and standard 
copper which has been so noticeable of late continues, but 
it will probably be lessened by a more rapid increase in 
the standard than in the electrolytic quotation. There 
has been a fair amount of bear selling in the standard 
market, but later a tendency developed to cover these 
transactions.... There has been a distinct improvement 
in the tone of the tin market and prices advanced rather 
sharply in mid-week. This was largely the result of an 
apparent improvement in the labour situation in the 
United States and to fresh purchases by users in that 
country, although the quantities which were taken were 
well below normal and will probably remain so for some 
time. Continental buyers have also shown slightly more 
interest. The belief that the world consumption of the 
metal is gradually expanding has been confirmed by these 
movements. It is interesting to note that great efforts 
are being made by the Bolivian Government to increase 
production in that country to a point nearer its quota 
under the international scheme. The problem of finding 
sufficient labour, however, remains one of the great 
obstacles. Speculation in the tin market continues at a 
low ebb and the market in London has been quiet. Com- 
plaints are still rife that the direct trade between pro- 
ducers and consumers is responsible for reducing the 
volume of business transacted on the London Metal 
Exchange and that hedging operations are not conducted 
on the same scale as formerly. 


Lead and Spelter. 


The improvement in the demand noticed last 
week has continued. In fact, it is surprising how well 
the requirements of the consuming industries have been 
maintained, one indication being that all the lead reaching 
this country goes quickly into consumption. It seems to 
be agreed that there has been some falling off from the 
peak figures of a few months ago, but we are now passing 
through a time of year when the demand usually dwindles. 
The general impression, however, is that with the exception 
of the building trade the consuming industries are taking 
as much metal as they did last year. The demand for 
pipes and sheets does not seem to have been greatly 
affected and large quantities of lead are passing into use 
in that form. Foreign requirements have expanded 
recently and both Russia and Japan have taken important 
quantities. These latter orders will be satisfied principally 
with Mexican lead. In America the statistics show a 
decline in the stocks at the end of May of 12,000 tons to 
115,843 short tons. This is about two months’ supply for 
the American market. The production in that country 
during May was lower at 43,605 tons, whilst shipments 
remained steady at 55,212 tons. As in the case of other | 
metals in America, it was expected that the steel strike 
would affect the demand for lead, but now that the worst 
phases of the dispute appear to be over the belief prevails 
that the consumption figures will rise.... The spelter 
market has shared in the general improvement in the non- 
ferrous metal markets and the prices, which for a week or 
two had been distinctly on the easy side, developed a 
stronger tone. As a consequence there was a certain 
amount of bear covering, and a revival of speculative 
interest in bull operations. The fluctuations in this 
market recently seem to have been overdone, but the 
tone will probably be all the healthier for the decline 
in values, which shook out a number of weak speculators. 
There have been no further arrivals of Continental 
spelter, but some is expected to reach this country early 
in July. Some June contracts, however, have been settled 
by deliveries from warehouse. There is no scarcity of good 
ordinary brands, but it is by no means easy to obtain high- 
grade metal, although some business is reported to have 
been arranged for delivery in September and October. 
Later in the week this market was affected by the general 
unsettlement created by the franc crisis and by the 
disturbed international situation arising from events in 
Spain. It must be admitted, however, that of the two the 
financial upset was the more depressing factor. Neverthe- 
less, the undertone of the market remained fairly steady. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 





purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. Home. Export. 
(D/d Teesside Area) GLasGow AnD District— Wa ar £ s. d. 
N_E. Coast— £8. -d. Smid. Angles BOL 6. 10 12 6 
Hematite Mixed Nos.* Sit 6 ..: — Tees... 12 0) #8... 1112 6 
a No. 1 638 Os: Joists et See ee ee 10 12 6 
Cleveland— (D/d Teesside Area) Channels... bts RE 8: Os.. 10 17 6 
No. 1 ei oS Re ee 6 2 6 Rounds, Sin. “as up ee a hi 12 6 
No. 3G.MB. Rigeclics fa ke jerk 6 0 0 - under 3in. . Fh 16's". ll 0 0 
No.4Foundry ... ... 5 0 0... 519 0 Flats, 5in. and under ... 11 18 0*.. ll 0 0 
Basic (Less 5/— rebate) . 50 0... . Plates, jin. (basis) 11 8 0.. il 0 0 
MipLANDs— = fein. ... RASA ll 5 0 
Staffs—— (Delivered to Black Country Station) 3 tin. ... 32 RS: 04. 1110 0 
North Staffs. Foundry... 5 6 0... .. » fein. .. aa SOF 1115 0 
= Forge S228. Un. ¥in. to jin. lint . 20-36 ~ 8 Os 12 10 0 
Basic (Less 5/— rebate)... 5 0 0 Boiler Plates, jin. ree | ee 12 2 6 
ie ig, mal : 91 pedt NF SourH Waters ArEA—- £ s. di: ss. d. 
Foundry No. 3 oe a i Angles ee ee 10 12 6 
Forge : 418 6. - ee 206. 1112 6 
Deshyshire— cone Joists eee ee 10 12 6 
No. 3 Foundry §: &; @.-- (hae. ce en 1017 6 
Forge & 4.8. m Rowsds, Mn.end ae 12 0 6.. 11 12 6 
ScoTLann— =o Unter tin? ... 11-18 -@°.. 11 0 0 
Hematite, f.o.t.furnaces* 6 3 0. — Flats, 5in. and under* ... 1118 0.. 11 0 0 
oe ae enccaleapeaaeates Bitte Plates, jin. (hasie) 1110 6.. 11 0 0 
o. 3 Foundry, ditto ... 513 0. — 
Basic, d/d (Lese 5/-rebate) 5 7 6... ... “ Bin... entice cians sa Ss 
pai . i }in. 32:20. 6)... 1110 0 
N.W. Coast—__ 6 3 0d/d Glasgow it shia 1 8 er: 1115 0 
Hematite Mixed Nos.* {s 8 6 ,, Sheffield Un. jin. to jin. inel. 1115 6. 12 2 6 
614 6 ,, Birmingham e 
A aS By theg IRELAND—F.0.Q. Be.LFast. Rest or IRELAND 
Sea, £ 6. da. 
7 = Angles ait 2 ¢ ll 8 0 
Tees... ene Or acc 12 8 0 
MANUFACTURED IRON. Joists ies oe ee ee 1115 6 
Home. Export. Channels.. re) a en 11 13 «90 
Lanes. AND YoRKs. £ s. d. £ s. d. Rounds, gin. and up > fs Se teers 12 8 0 
Crown Bars > FRCS x. bait ‘a under 3in.* 10 16 0... 10 16 0 
Best Bars 127 6... a Plates, jin. (basis) ... 1113 0... 1115 6 
MipLanps— re fein. ... - 1118 0 12 0 6 
Crown Bars eee | Soe ie — om fin. ... 2 3 0..: 12 5 6 
Marked Bars (Staffs.) oo BBD: Oi. - fin. .. «19 0 .. 6... 12 10 6 
No. 3 Quality... 10 5: 0:.. ~- Un. tie to jin. head, « 12..38308 . 12 5 6 
No. 4 Quality... 1015 0. *Rounds and Flats tested quality ; Untested 9/— less. 
sn ns gee OTHER STEEL MATERIALS. 
Crown Bars i 7... &.. 1117 6 SE BSAEE Export. 
Best... 1217 6 12.7.6 Sheets. £ s. d. £8. d. 
N.E. Coast— 11-G. to 12-G., d/d - 15 0 0... ...f.0.b. 1410 0 
Crown Bars 3% eh Ae ll 0 0 13-G., d/d ae ae ee | 
Best Bars “Ageeeearrron - eh coe 2s 11 10 0 14-G. to 20-G., d/d - YS510 OR) eb. 6 186 
Double Best Bars. < pe ea eo. 12 0 0 21-G. to 24-G., d/d - 26 ee OS Ue ioe oe, ee 
25-G. to 27-G., d/d 1610 0 ..f.o.b. 1515 0 


NORTHERN IRELAND AND FREE StatTE— 
Crown Bars, f.o.q.... 


Home. 

LONDON AND THE SoutH— {£ s. d. 
Angles ... ot ae ee 
Tees... is 3 :. 
Joists | We ae ee 
Channels. . : MH. S..2... 
Rounds, Sin. noth up 12 3 0.. 
= under 3in.* 13. @:..8::; 
Flats, under 5in.* 59136: SB: 
Plates, 3in. (basis) 3133 (0O.. 
fin. ... 1118 0. 
és dens 42 Cee a ae 
- CE Rome: oe ek 
Un. fin. to fin. incl. ... 11 15 6. 
Boiler Plates, Zin. 3 a ee 

NortH-East Coast— Sim. &. 
Angles Lk. §:.. 
Tees... 12 0 6.. 
Joists 14.6 6... 
Channels.. ‘ Be B. 
Rounds, in. inde up sO 4. 
* under 3in.* 33:38" O .. 
Plates, #in. (basis) 12 = -0::#-.. 
fyin. ... 12 23: 0°: 
Bask: 1118 0.. 
frin. . Re ee hin Bes 
Un. fin. to in. silt 1115 6.. 
Boiler Plates, Zin. 8.3... 


MIDLANDS, AND LEEDs AND DistTRIctT— 


£ s. d. 

Angles Ye ey ee 
Tees... 0, 6. 
Joists | ye 
Channels. . / hy Bi Bye. 
Rounds, ins and up 12.-O 3B, : 
> under 3in.* 1118 0. 
Flats, 5in. and under* 1118 0... 
Plates, 3in. (basis) ie a oe 
oe jrin. ... 1115 6.. 
tin. ... “$688 Oe Buss 

, frin. . oe fae Set Soe 
Un. fin. to jin. ino. ll 15. 6... 
Boiler Plates, #in. 12 0 6... 


«360.4 


to 10 ewt., £2 per ton extra. 





and unde 


South Africa, 24-G., Baie £15 0s., obs 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; 


r 2-ton lots 


Export. Galvanised Corrugated Sheets, Basis 24-G.— 
o. é Home. £ s.d. Export. Basis— £ s. d. 
pe . 4-ton lotsand up... 19 10 0 26-G.and heavier 18 15 0 
OE ie 2-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
a 13 8 Under 2 tons . 21 2 6 30-G. and lighter 20 15 0 
M0 17.8 Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.0.b., 
11 12 6 plus 3 p.ec. invoice value ; Rhodesia, £19 5s. f.o.b.; 
nab Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 
oa Tin-plates. 
11 0 0} 20 by 14 basis, f.0.b. Bristol Channel Ports, 25s. 0d. to 26s. Od. 
ll 5 0 Tin-plate Bars, d/d Welsh Works, £7 15s. Od. 
1110 0 Billets. 100-ton lots and over. 35 to 100 tons, 5/— extra; 
1115 0 less than 35 tons, 10/~ extra. £ os. d. 
1210 0 Soft (up to 0-25% C.), untested TIT 
12 2 6 is tested . Te 
£ s. d.| Basie (0- 33% to 0-41%C.) 812 6 
10 12 6 » Medium (0-42% to 0:60% C.).. 9 2 6 
1110 0 » Hard (0-61% to 0.85% C.) 912.6 
10 12 6 » (086% to 0-99% C.) 10 2 6 
10 17 6 ” (over 0- 99% C.) 10 12 6 
1112 6 Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
ll 0 0 ” Light, f.0.t. 9 2 6 
11 0 0 Bra 
ab Wis FERRO ALLOYS. 
s ss ; Tungsten Metal Powder... 5/14 to 5/3 per Ib. 
12 10 0 | Ferro Tungsten 5/— per lb. 
12 26 ; Per Ton. Per Unit. 

Ferro Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 

* » 6 p.c. to 8 p.c. £24 0 0 7/6 

£ s. d. » 8p.c.to 10 pe. £24 0 0 7/6 
10 12 6 *» » Max. 2 p.c. carbon £36 0 0 11/- 
11 12 6 i é é 1 p.c. carbon £38 5 O 11L/- 
1012 6] » »  0-50p.c.carbon £41 0 0 12/- 
10 17 6 carbon-free ... 1/- per lb. 
1112 6 Metallic Clhicniinin:: 2/6 per Ib. 
11 0 0] Ferro Manganese lode), 16 p-c. £16 15 Ohome 
11 0 0 » Silicon, 45 p.c. to 50 p.e. £12 0 Oscale 5/- p.u. 
lt 0 0 ie ree 75 p.c. vee £17 O Oscale 6/- p.u. 
ll 5 0 » Vanadium 12/8 per Ib. 
11 10 0 Molybdenum 4/9 per Ib. 
1115 0 Titanium (carbon- free) 9d. per Ib. 
1210 0 Nio ‘kel (perton) ......... £185 to £190 per ton. 
12 2 6! Cobalt 8/6 to 8/7 per Ib. 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, June 30th.) 


Coprer— 
Cash ... £54 0 Oto £54 5 0 
Three months ... £53 12 6to £53 17 6 
Electrolytic £61 0 Oto f£63 0 0 
Best Selected Ingots, d/d Bir- 
mingham ... én kaa £62 15 0 
Sheets, Hot Rolled £93 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 14}d. 144d. 
»  Brazed (basis) 14}d. 14}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £50 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 123d. 124d. 
»  Brazed 14$d. 14}d. 
Tin— 
Cash ... £252 10 Oto £253 0 0 
Three months ... £252 5 Oto £252 15 O 
Leap: errr ear: £23 8 9to £23 2 6 
SPeELTER : Cash and Forward £2113 9 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE- 

(f.0.b. Grangemouth) Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell 21/6 
Splints 24/6 

AyRSHIRE— 
(f.0.b. Ports}—Steam 22/- 
FIresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . pieeat 22/6 
Unscreened Nav leition: 20/— to 21 
LorHIANs— 

(f.0.b. Leith)}—Hartley Prime : 22/6 
Secondary Steam ... ‘ 22/- 
ENGLAND. 

South YorxKsHire, Hutt 
B.S.Y. Hards... 22/6 to 23 
Steam Screened 20/— to 20/6 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 22/— to 24/- 
oh eas orbs 22/- 
» Best Small... 18/6 
Unscreened 21/— to 22/- 
DvrHamM— 
Best Gas... 22/6 to 23/— 
Foundry Coke 38/— to 44/- 
SHEFFIELD— Inland. 
26/— to 27/6 


Best Hand-picked Branch ... 
South Yorkshire : 
Seconds ... 20 
CaRDIFF— SOUTH 
Steam Coals : 

Best Admiralty Large ... 

Best Seconds 

Best Dry Large 

Ordinaries 

Bunker Smalls 

Cargo Smalls ... 

Dry Nuts 

Foundry Coke 

Furnace Coke 

Patent Fuel ... 


SwaNnsEA— 

Anthracite Coals : 
Best Large ... - 
Machine-made C lili, 
Nuts 
Beans 
Peas Sait uae 
Rubbly Culm... 

Steam Coals : 
Large Ordinary 


22/6 to 24/6 


'6 to 21/6 


WALES. 


26/— to 27/- 


26/- to 27/- 
25/- 
25/— to 26/- 
19/6 to 20/— 
17/6 to 19/— 
26/6 to 27/6 
40/— to 60/— 
37/6 to 42/6 
26/— 
38/— to 41/- 
41/— to 51/- 
40/- to 50/— 
27/6 to 35/- 
21/- to 26/6 
15/- to 16/9 
20/- to 25/— 


FUEL OIL. 


Inland consumption : 


contracts in bulk. 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


’ Per Gallon. 
39d. 
4$d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


International Foundry Congress. 

Tue International Foundry Congress, which 
finished its sittings on Thursday of last week at the head- 
quarters in Paris of the Association of Engineers of the 
Arts et Métiers, was attended by about 400 members from 
sixteen countries. The forty papers read dealt mainly 
with results of research work and progress in high-quality 
iron castings and several of them related to foundry 
organisation and practice. An exchange paper from 
Czeckoslovakia provided some interesting data on work 
carried out by the research institute of the Skoda Company 
into the effects of additions of silicon and tin to grey cast 
iron. Communications by Professor Portevin and 
Monsieur Debard upon defects in cast iron raised the 
question of giving a more precise definition to defects 
and unifying the nomenclature, for the terms now applied 
to them are often erroneous and misleading, such as the 
‘“‘ porosity ” of cast iron, and should be replaced by names 
offering a sufficiently exact description of defects. It was 
decided that efforts in this direction should be centralised 
in @ commission which it was proposed to create for that 
purpose. Two papers were presented on the broadening 
outlook for the foundry, one of them by Monsieur R. 
Lemoine, who reviewed the situation as indicating an 
increasing use of steel castings. One reason for this change 
is that many modern engineering requirements can only 
be met by castings of more or less special steels. Greater 
speeds and pressures impose a higher duty on parts sub- 
jected to them, such as brake drums on coaches and rail- 
cars, which require a material offering good mechanical 
properties at high temperatures. While special castings 
are being increasingly used for brake drums, the shoes are 
more frequently made of special cast iron. A reduction of 
weight is also favourable to a more extended application 
of steel castings. Failure of steel castings to make greater 
headway in the past is attributed to a want of collaboration 
between the customer and the founder, who should always 
be consulted before drawings are for execution. 
On the other hand, Monsieur Muguet, of Commentry- 
Fourchambault and Decazeville, gave a list of half-a-dozen 
qualities of cast iron which justified the recovery it was 
making of the ground it had lost, and the progress being 
made in cast iron of high mechanical resistance is opening 
up wider applications for this material. An example of 
these new applications is the use of special cast iron for 
crankshafts, for while the metal lies between iron and steel 
it is really cast iron. 


Foundry Practice. 


A paper by Monsieur Blanchot on what had been 
achieved by, a reorganisation of the foundry at the State 
Railway works at Sotteville-Buddicom, was particularly 
welcome at a time when the forty-hour week has brought 
production economy to the fore. The conditions of the 
foundry are rather special owing to the character of the 
iron and non-ferrous metal castings and the quantity of 
scrap available in a railway foundry, and the organisation 
provides for an elimination of time losses apart from 
economy in the mechanical equipment. The result of the 
reorganisation is that during the past three years the 
hourly production per man increased by 64 per cent. in 
the ironfoundry and 122 per cent. in the bronze foundry. 
Another interesting communication was by Signor Olivo, 
of Milan, who described and illustrated on the screen a 
plant for casting radiator and similar parts with chains of 
vertical fixed and mobile pattern plates clamped hydraulic- 
ally. A sand mixing plant known as the “ Aeroplastica ” 
was developed over a period of many years at great cost. 
With eight men and 25 H.P. for the whole plant the 
hourly production is declared to be two tons of castings 
and 15 tons of conditioned sand. Monsieur Louis Maillard 
gave the results of tests to determine the degree of 
humidity of cement-bonded moulding sand which is essen- 
tial to its successful utilisation. He stated that cement- 
bonded sand was being employed. in thirty foundries in 
eight countries. At the conclusion of the Congress the 
President, Monsieur A. Brizon, summed up the work 
accomplished during the week, and said that in order to 
facilitate concentration on special questions it had been 
decided to select a subject at each Congress to be dealt 
with at the one which followed it. The Congress was 
excellently organised by the Committee of the Association 
Technique de Fonderie, which arranged an extensive 
programme of receptions and social functions and visits to 
works and foundries. 


Strikes and Lock Outs. 


The fact that employers have no means of pro- 
tecting themselves against strikes except by retaliating 
with lock outs is sufficient indication of the failure of 
existing contracts and compulsory arbitration, which was 
to have settled all labour difficulties without interruption 
to work. The carefully devised plan for preserving labour 
gains and putting an end to strikes proved inoperative 
when the men refused to accept arbitration awards that 
went against them. As employers and men had the right 
to revise contracts at the end of a year the former demanded 
modifications and the men wanted an increase in wages, 
and it was because of this wide divergence of claims and 
the practical certainty that they would involve trouble 
that the Government endeavoured to carry over the con- 
tracts during the period of the Paris Exhibition. The 
truce, as it was called, proved to be nothing of the kind. 
In the building trades the C.G.T. Union was particularly 
aggressive in its attempts to expel non-affiliated union 
workers from their jobs, and when the half-day’s strike 
was declared on Monday of last week for the dismissal of 
these men, employers carried out their threat of a lock out 
on the following day, except in the case of firms whose 
men had not joined in the strike. This vigorous reaction 
had a salutary effect upon strikers and revealed to them, 
first that employers are determined to act in defence of 
liberty and authority and, secondly, that the considerable 
section of non-affiliated union workers and others who will 
have nothing to do with extremist action may prove a 
serious obstacle to the C.G.T. movement. The change in 
the Government’s leadership, moreover, leaves the C.G.T. 
Ps some perplexity as to. what will happen in the immediate 
uture. 





Newcomen Society. 


SumMER MEETING In HEREFORDSHIRE. 


Wuen the Council announced that the Society was to 
hold its Summer Meeting this year in Herefordshire, there 
was a feeling that such a predominantly agricultural 
county could not offer sufficient of interest to the historian 
of engineering and technology to justify the visit; in 
fact, there was a suspicion that the Society was falling 
from grace and that the Council meant to indulge in 
joy-riding amid the sylvan beauties of the county. How 
mistaken the feeling and suspicion were will be shown by 
what ensues. 

The City of Hereford was the obvious place for head- 
quarters, but had it not been so the kind invitation of 
the Woolhope Naturalists’ Field Club to make use of its 
rooms in the City Museum, Art Gallery, and Library, would 
have been enough to turn the scale. On Wednesday even- 
ing, June 23rd, members coming from all quarters, 
headed by the President, Mr. W. J. Tennant, M.I.Mech. E., 
were received in the Museum and Art Gallery by the Town 
Clerk, Mr. T. B. Feltham, in the unavoidable absence 
from the city of Her Worship the Mayor, Councillor 
Mrs. Luard. Following the reception, there was an infor- 
mal talk with lantern illustrations upon the Museum, which 
was subsequently inspected under the guidance of the lec- 
turer, Mr. F. C. Morgan, who is Curator and Librarian, and 
takes an enthusiastic interest in the past and present agricul- 
tural life of the peasant and artisan—their methods, imple- 
ments, tools, and clothing. The larger objects—an 
Elizabethan corn mill, cider mills, and cider presses, a 
seed drill, a chaff cutter, a corn cradle, a winnowing- 
machine, &c., bearing every evidence of local craftsman- 
ship—have had to be relegated to the basement. Time did 
not serve to see properly the wealth of objects, but the 
idea and scope of the Museum evoked appreciative 
comment. Refreshments were served by the kindness 
of the Museum and Libraries Committee. 

Thursday, June 24th, was devoted to a whole-day coach 
excursion through the Golden Valley under the able guid- 
ance of Mr. George Marshall, F.S.A., of the Woglhope 
Club. The first stop was at Eardisley to see what is left 
there of the terminal wharf of the Hay Railway or tram- 
way, 1811-1864, through the good offices of Captain 
F. B. Ellison, who has rescued much documentary matter, 
unearthed rails and sleepers, and, in fact, has made an 
exhaustive study of the line. Here a pleasing ceremony took 
place. It was always the custom in the old days when the 
proprietors of the railway held their annual meeting, 
for the villagers to present to them bunches of flowers 
as a token of benefits received. Captain Ellison revived 
the custom by presenting buttonholes to the President 
and the Hon. Secretaries. The route of the tramway 
was followed to Whitney Bridge, and the only tramway 
milestone now in existence, it is believed, bearing this 
inscription— 

Hay 
RaILway 
22 M. 
i.e., from Brecon, was pointed out by the roadside. 

Continuing the journey, the coach next drew up at the 
village green of Dorstone to let the party visit the wheel- 
wright’s shop there dating from the eighteenth century, and 
filled with tools of the craft, while near by is the saw pit 
and the cast iron bed for tyring wagon wheels; the 
predecessor of the latter, made of stone actually, was still 
lying about. 

The next stop was at Vowchurch, the site of Rowland 
Vaughan’s ‘“‘ Most Approved Waterworks ’’—a seventeenth 
century irrigation scheme for water meadows combined 
with industrial settlement. Here had existed one of the 
first, if not the first, water-wheel-driven saw mills in this 
country. The scheme was explained on the ground, with 
the aid of a map of the ditches and leats, &c., which he 
has identified, prepared by Mr. R. S. Gavin-Robinson, 
in a delightful short paper. 

A visit to the Parish Church followed to see the 
independent timber roof and spire built by John Abell, 
a well-known local carpenter, in 1613. The queenpost 
roof is carried on inside posts so that no weight is carried 
by the walls. 

Then came an interlude for much-needed luncheon 
in the Parish Hall, recently built, which itself was of 
interest as it embodies the roof and timbers of a tithe 
barn of the eighteenth century. 

Resuming the journey, a stop was made by the road- 
side at Pontrilas at the wheelwright’s shop of Mr. A. V. 
Godding to see his saw pit. An ash “stick” was in 
position, and he and his assistant were at work; this may 
be the last place in this country where such sawing can 
be seen. What it feels like to be a “top sawyer” was 
experienced by the able-bodied men of the party to the 
amusement of the rest. 

En route again, a short stop was made at Abbey Dore 

to see the Early English Church, of which Mr. Marshall 
gave the party a brief description. 
* Between Pontrilas and St. Devereux were seen by the 
roadside traces of the Abergavenny and Hereford Rail- 
way, 1827-1853, part of the system already referred to. 
At the Whitfield estate a pause was made to see, by kind 
permission of Mr. Meysey Clive, an Easton hydraulic 
ram installed in 1827. This hoary antiquity was vouched 
for by Mr. D. Burnett, F.S.I., agent for the estate, who 
was kind enough to take the party to see the ram; the 
original invoice is still, it seems, in possession of the estate 
office. There was a second ram there, but of later date, 
as it was marked ‘“‘ Easton and Anderson.” 

In the evening the annual dinner was held at the Green 
Dragon Hotel, the President, Mr. Tennant, in the chair, 
and the occasion was honoured by the presence of the 
Town Clerk and of the local gentlemen who had assisted 
in the meeting. After some small amount of oratory, 
an adjournment was made to the rooms of the Woolhope 
Club to hear two papers that had been prepared for the 
occasion. The first was by Mr. Rhys Jenkins, Father of 
the Society, on-“‘ Industries of Herefordshire in Bygone 
Times.” It was revealing, even to the local residents, 
to learn how important the county had been in manu- 
factures in early times; particularly did this appear in 
the case of iron manufacture. The second paper was by 
Captain Ellison on the Hay Railway, seen earlier in the 
day; in support he had brought documentary matter, 





rails, and chairs, &c., which, with lantern illustrations, 
provoked the liveliest interest, as proved by the discussion 
that ensued; some “ fans” had almost to be dragged 
away. 

Friday, June 25th, was occupied by a whole-day tour, 
again under the guidance of Mr. Marshall. The first call 
was in the village of Fownhope to see the tithe barn on 
“ erucks,” a method of construction on which a paper 
had been read in the last session. It was learnt 
with satisfaction that it was intended to repair the barn 
and devote it to the exhibition of particularly large objects, 
such as farm wagons, that could not be accommodated in 
Hereford Museum. The village stocks and whipping post 
were seen at the same time. 

Ariconium, a Roman industrial and iron-smelting site, 
was next visited by kind permission of Mr. A. E. M. 
Harper, of Bollitree Castle, but, as excavation is sus- 
pended, there was practically nothing to see. 

The next visit of importance was to Goodrich Castle, 
one of those erected to ward the Marches of Wales. Part 
of it dates from Norman times. The object of visiting it, 
rather than another of these strongholds, was to see the 
sanitary arrangements, c. 1300, which were discoursed 
upon by Mr. 8. B. Hamilton (member). 

In passing through Whitchurch the sites of the forge 
and of the blast-furnace were pointed out. Through the 
delightful Wye gorge the coach sped on to Monmouth, 
with luncheon in prospect ; consequently, the fine statue 
of the Hon. C. S. Rolls; a native of Monmouth, in the 
Market-place of the town, did not receive the attention it 
deserved. Leaving Monmouth after luncheon, the coach 
crossed Monnow Bridge, underneath the medieval gate 
house that guards it, and after a short run reached Raglan 
Castle, the visit to which was decided on not merely 
because of its fine building and commanding situation, 
but largely because it was the seat of the second Marquis 
of Worcester of steam engine fame. The party was met 
and conducted over the castle by Mr. Raglan T. H. 
Somerset, one of the family, who has studied the history 
of the place for over half a century. Naturally, the talk 
came round to the topic of the chases or grooves in the 
wall of the keep, which have been supposed by Dircks 
and other biographers of the Marquis to have been 
intended for his ‘* water commanding engine” of 1663. 
The present Lord Raglan and Mr. Somerset believe these 
grooves to belong to the drawbridge which must have 
existed there. Seeing that the grooves are integral with 
the tower which was built in the fourteenth century, 
and that the castle was not occupied again after being 
ruined in the Civil Wars in 1646, the conclusion is irresist- 
ible that the grooves have nothing to do with an engine 
or with pipes ; thus another of the stories, dear to writers 
on the history of the steam engine, is exploded. The 
party was brought away with difficulty, even with the 
prospect of tea at the Beaufort Arms. The route followed 
to Hereford was vid Abergavenny. Before going in to 
dinner, a visit was paid to Castle Green, the site of Here- 
ford Castle—another of the strongholds of the marches— 
to see the bombard or mortar used in reducing Goodrich 
Castle in 1646, and believed to have been cast at Whit- 
church, which had been visited the day before. It 
must weigh more than a ton, and is a notable bit of foundry 
work for the period. : 

At the Woolhope Club in the evening, an altogether 
delightful lecture on the Chained Library in the Cathedral 
was delivered by Mr. James Poulter, the Dean’s Verger. 

Mr. Morgan discovered, after the programme had been 
made up, that itinerant cloggers were at work in a field 
near Stretford Bridge, some 15 miles out of the city. It 
was decided that this could not possibly be missed, and 
the first visit on Saturday morning was there. The sawing 
up of the older trees into logs, the splitting and trimming of 
these to make “ rivings,”’ the shaping by a dogging knife 
into “ blocks ” and “soles ” and the final building of the 
soles into an open beehive form to season them, was 
fascinating to witness, the more so as it is a dying industry, 
and may soon disappear; clogs and silk stockings do not 
go together in Lancashire or elsewhere. 

Hurrying back to Hereford, Mr. Morgan, who was in 
charge, took the party to the Cathedral, where the famous 
Mappa Mundi, c. 1300, was described in detail by Mr. 
Poulter, who later admitted the party to the Chained 
Library, about which he had discoursed the previous 
evening. There was scarcely time left to pay a visit to the 
“* Old House ”’ in the Market-place, formerly the Butchers’ 
Gildhall (1621), where some interesting construction— 
wattle and daub, and flooring—was pointed out. This 
Old House belongs to the city and is appropriated to a 
museum of delightful domestic pieces of the same period 
as the house. 

The weather, as it has been almost invariably on these 
excursions in the past, was beautifully warm and fine, 
although the visibility might have been better. The 
country was looking its freshest, and everyone enjoyed 
the meeting thoroughly. 








British Patent Specifications. 


When an i tion is comm ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, ts the date of the acceptance of the 
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STEAM ENGINES. 


465,718. March 3rd, 1937.—Muttt-stacE Expansion REcrPRO- 
caTine Enotnes, Schmidt’sche Heissdampf-Gesellschaft. 
mit beschrinkter Haftung, Rolandstrasse 2, Kassel- 
Wilhelmshéhe, Germany. 

The invention relates to multi-stage expansion reciprocating 
engines driven by steam or the like, with transmission gearing 
between the crankshaft of the high-pressure stage and a crank- 
shaft of a lower pressure stage. In the drawing two forms of 
construction of a steam engine according to the invention are 
shown by way of example. In the figures the high-pressure 
cylinder is indicated by the reference letter A, the inter- 
mediate-pressure cylinder by the letter B, and the low-pressure 
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cylinder by the letter C. Details of the engine are not shown, 
since the invention can be applied to any known form of con- 
struction desired. In Fig. 1 the crankshaft D and E of the 
high-pressure stage and the middle-pressure stage respectively 
are rigidly connected and therefore run at the same speed. 
Between the shafts’ D and E, on the one hand, and the crank- 
shaft F, of the low-pressure stage, on the other hand, an epicyclic 
gear G is interposed. To explain the invention the following 
example is given :—The transmission ratio is 1:4, and the 
crankshaft F of the low-pressure stage makes 800 r.p.m. when 
the shaft D E makes 200 r.p.m. Further, the expansion ratio 
between the three cylinders is 1; 3-7: 60, the high-pressure 
cylinder having an internal diameter of 125mm. In the usual 
form of construction of such an engine in which the three crank- 
shafts run at the same speed, e.g., 200 r.p.m., the intermediate- 
pressure cylinder would have a diameter of 240 mm. and the 
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low-pressure cylinder a diameter of 970mm. The diameter of 
the low-pressure cylinder is thus so large as to be out of the 
question for practical purposes. With the higher speed of 
rotation of 800 r.p.m. for the low-pressure stage in accordance 
with the invention, however, with the same ratio of expansion 
the low-pressure cylinder has a diameter of only 485 mm., 
which is a suitable size for an engine of the kind in question. 
According to the form of construction shown below, all three 
crankshafts run at different speeds. Between the crankshaft H 
of the high-pressure stage and the crankshaft J of the middle- 
pressure stage an epicyclic gear K is interposed and between the 
crankshaft of the middle-pressure stage and the crankshaft of 
the low-pressure stage an epicyclic gear L. The low-pressure 
stage is divided into two low-pressure cylinders of the same 
size. Power can, as required, be taken off from the slow-speed 
high-pressure stage or from the high-speed low-pressure stage 
of the engine.—May 13th, 1937. 





INTERNAL COMBUSTION ENGINES. 


464,712. January 17th, 1936.—Vatve Mecuantsy, P. Riley, 
The Riley Engine Company, Ltd., Castle Works, Aldbourne- 
road, Coventry. 

The main object is to provide an improved operating mechan- 
ism with which very satisfactory cam control can be obtained, 
whilst difficulties arising from the use of new cylinder gaskets, 
for example, will be largely obviated, and expansion as working 
temperatures are reached will be less prone to interfere with the 
valve clearances. Many of the advantages obtainable with an 
overhead camshaft can be obtained, it is claimed, by means of 
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the invention without the expense and difficulties of operation 
of overhead camshafts being encountered. The valves, it will 
be seen, are set at an angle of 90 deg., and are operated by two 
camshafts A and B. The cams are connected with guided 
plungers C and D, which operate cam rods E and F. At the top 
these rods have appropriate cam faces to engage with rollers 
on the levers G. Keyed to the same pivot as these levers there 
are other levers which are connected with the valve stems. 
The valve on the left is shown closed, and that on the right open. 
—April 23rd, 1934. 


METALLURGY. 


465,764. September 12th, 1935.—Rerininc oF LEAD AND 
Leap ALLoys, Goodlass Wall and Lead Industries, Ltd., 
London House, 3, New London-street, London, E.C.3 ; 
and W. T. Butcher, 37, Falmouth-gardens, Ilford, Essex. 

This invention provides a process for extracting tin from lead 
alloys, which consists in effecting preferential oxidation of the 
tin in the molten alloy in the presence of lead chloride by means 
of an oxide of a metal, such, for example, as antimony, arsenic, 
or copper, which will react with the tin in the alloys so as to 
convert it into tin oxide, and thereafter separating the lead 
chloride from the lead alloy. The metal formed by the reduction 
of the oxide by the tin enters the metal of the bath and becomes 
alloyed therewith. The tin oxide formed by the oxidation of the 
tin present in the alloy is taken up by the lead chloride which 
separates in a Jayer on top of the alloy and is easily removable. 

By carrying out the oxidation in the presence of lead chloride 

it is found that the tin is oxidised preferentially, and that the 

tin oxide is removed with the lead chloride. Furthermore, the 
process has the advantage that it can be carried out at a much 





lower temperature than the older furnace process. The lead 
chloride may be formed in situ in the bath by blowing chlorine 
into the molten metal. If air is also blown into the bath it 
serves to oxidise the tin, and it is unnecessary to add a metallic 
oxide. The layer of lead chloride which separates on top of the 
bath contains the tin oxide, and after remeval of this layer 
from the molten metal the lead chloride is separated from the 
tin oxide by any of the well-known methods, e.g., by dissolving 
it in water or by volatilising it—May 13th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


465,712. September 22nd, 1936.—Max1ne Puncugs, Phillips 
Screw Company, Vancouver National Bank Building, Van- 
couver, Washington, U.S.A. 

This invention is concerned with making the punches used 
in greerig the cruciform notches of some types of 
wood screws. Such notches, in combination with a 
corresponding driver, are said to be useful in getting screws 





























into awkward positions. The notches are produced by 
NP465,712 Fig! Fig.2 
Fig 3 
a punching action, which is very punishing to the 


punch. As a consequence the punches must be made cheaply 
and quickly. They are formed from round tool steel bar and are 
first turned with a projecting ‘‘ nub,” Fig. 1. The nub is then 
cut away by an end mill, Fig. 2, to form four wings of approxi- 
mately the shape required, and finally, see Fig. 3, the rough 
punch is forced into a matrix to give it its exact shape. The 
punch is then heat treated and hardened.—May 13th, 1937. 


SHIPS AND BOATS. 
N°465.419 








465,419. November 12th, 1935- 
—CoverRs FOR SuHIPps’ 
Hatcues, A. Walker, 45a, 
Billiter Buildings, Billiter- 
street, London, E.C.3. 

The inventor points out that 
the sections of hatch covers are 
generally bound at their ends 
with metal straps to protect 
them against the hard usage to f 





which they are subjected. He 
takes advantage of tHese straps 
to provide hand grips for lifting 
the boards in and out of place. 
The two upper figures show 
two simple forms of design, 
while the lower figures repre- 
sent one for use with a key 
which does not involve cutting 
away so much of the woodwork. 
—May 7th, 1937. 








MISCELLANEOUS. 


465,502. November 6th, 1937.—ELectricaL Conpuctors, The 
Westinghouse Electric and Manufacturing Company, 
East Pittsburgh, Pennsylvania, U.S.A. 

It is claimed that by the process described in this specifica- 
tion a very thin layer of insulation can be applied to wires 
such as those used for winding bobbins, which will not rupture 
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on bending. The wire, which may be enamelled, is drawn through 
a pot A of rubber solution, and any surplus wiped off as it 
emerges from the pot. It is then wrapped with a strip of non- 
fibrous cellulosic material by the winder B. It is said that the 
turns can be put on edge to oie with no overlap, so as to 
minimise the overall diameter. © wire is then passed through 
the squeezer C and wound on the drum D.— May 6th, 1937. 





465,771. November 11th, 1936.—FRorH-propUcING APPARATUS, 
Carl-Otto Thernell, Kungsgatan 30, Stockholm, Sweden. 

The present invention relates to froth-producing apparatus 
of the kind in which the froth formation takes place by physical 
means. The apparatus consists of a receptacle which contains 
water and a froth-forming medium. In the receptacle there 
is a vertical tube A, at the singe end of which there is arranged, 
on the one hand, an inlet for liquid controlled by a valve B, 
and an air inlet controlled by a valve C. In,the tube A‘there 
is a plunger D fitted with a valve E. In the lower end of the 
pone there may be disposed mixing and distributing means 
*, Second mixing and distributing means G is inserted in an 
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outlet pipe H. When the plunger rod is pulled upwards, liquid 
will be drawn in through the valve B and air through the valve 
C, and then, upon the descending movement of the plunger, 
the mixture will pass through the means F and the valve E. 
Upon the following ascending movement of the plunger the 
mixture is foreed out through the outflow pipe H, it then 
meeting the means G, which moves upwards simultaneously 
with the plunger. The apparatus is in certain respects double 
acting, inasmuch as the means F is operative upon downward 
stroke, and the means G is operative upon ascending stroke. 
The means G moves against the direction of flow effected by 
the plunger, with the result that a good mixing and distibruting 
action is obtained.— May 14th, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


Cancale, 





To-pay. 

Inst. oF Puysics.—Physics ees University of Manchester. 
Conference on Magnetism. The following lectures will be given : 
** Electrical Sheet Steel,” G. Richer; “* Permanent Magnets,”’ 
D. A. Oliver; ‘“‘ The Electron Theory of Metals and its Applica- 
tion to Magnetism,” Professor N. F. Mott; ‘‘ Influence of the 
Properties of Available Magnetic Materials on Engineering 
Designs,” Dr. C. Dannatt; ‘ Magnetisation Curves of Ferro- 
magnetics,” Dr. E. C. Stoner; “ X-ray Studies on Permanent 
Magnets of Iron, Nickel, and Aluminium,” Dr. A. J. Bradley. 


Monpay To Fripay, JuLy 57H To 9rua. 


Society or CuHemicaL Inpustry.—Annual meeting at 


Harrogate. 
Tugspay To Saturpay, JuLty 6TH To 10TH. 
Royat AoricutturaLt Soc.—Show at Wolverhampton. 


WepDNESDAY, JULY 7TH. 

Inst. oF ELectricaL ENGinrers.—Savoy-place, Victoria 

Embankment, W.C.2. Conversazione to overseas members. 
TuHuRsDAY, JULY 8TH. 

Inst. or ELEcTRICAL ENGINEERS: SouTH MIDLAND CENTRE. 
—Summer Meeting. Visit to Pirelli-General Cable Works, at 
Eastleigh. 

Sarurpay, JuLy lOrH. 


MANCHESTER Assoc. oF ENGINEERS.—Visit to Craven 


Brothers (Manchester), Ltd. 
Tuespay, Juty 13ru, to Fripay, Jury 16TH. 

Puysicat Soc.—lInformal Conference on the Conduction of 
Electricity in Solids, at the Wills Physical Laboratory, 
University of Bristol. 

Wepnespay, Juty 2ist, To Fripay, JoLy 23Rp. 

Inst. or MINING ENGINEERS.—Summer Meeting at Bir- 

mingham. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





A. C. Wickman, Ltd., Coventry, informs us that the address 
of its London office is now Thames House, Millbank, S.W.1. 


Txuos. W. Warp, Ltd., Sheffield, has been appointed sole 
agent in Great Britain for Milholland turret lathes, manufac- 
tured by the Millholland Sales and Machine Company- 
Indianapolis. 

THe Broapway ENGINEERING Company, Ltd., 36, Victoria- 
street, Westminster, S.W.1, informs us that it has found it 
necessary to acquire new accommodation and showrooms at 
Carlisle-road, Hendon, N.W.9. 


Vickers Lrp. announces that General the Hon. Sir Herbert 
A. Lawrence has expressed his desire to resign his seat on the 
board of the company. The board has expressed its great regret 
and accepted General Lawrence’s resignation with effect from 
June 30th, 1937. Mr. J. Reid Young, C.A., has been appointed 
a director. Mr. Reid Young has been secretary of the company 
since 1929 and will continue to hold that office, 
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A Seven-Day Journal. 


The World Power Conference. 


Tue International Executive Council of the World 
Power Conference’ met in the offices of the French 
National Committee in Paris on Tuesday, June 29th. 
Twenty-one National Committees were represented. 
Sir Harold Hartley, the Chairman of the Council, 
presided. It was decided unanimously to accept the 
invitation of the Austrian National Committee to 
hold a Sectional Meeting in Vienna at the end of 
August and beginning of September, 1938. The 
topics to be discussed at this meeting will centre 
round “the energy requirements of agriculture, 
small-scale industry, the household, public lighting, 
and electric railways.” All these subjects will be 
considered as much in their economic as in their 
purely technical aspects. Consideration was given 
to the Second Chemical Engineering Congress of 
the World Power Conference, to be held in Berlin 
in 1940. An invitation was received from the Japan- 
ese National Committee for the Fourth Plenary 
Meeting of the World Power Conference to be held 
in Tokyo in 1942. The Japanese Government has 
associated itself with this invitation, and has pro- 
mised its entire support to the projected Conference. 
The International Executive Council unanimously 
and enthusiastically accepted the Japanese invita- 
tion for 1942. It will be noted that the programme of 
the World Power Conference during the next five years 
includes one Plenary Meeting and two Sectional Meet- 
ings—ample evidence of the continued vitality and 
steadily increasing influence of the movement whose 
history began with the First World Power Conference 
held at Wembiey in 1924. 


Markham and Co., Ltd. 


THE announcement is made that John Brown 
and Co., Ltd., of Sheffield and Clydebank, have 
acquired the whole of the share capital of Markham 
and Co., Ltd., of Broad Oaks Works, Chesterfield, 
a business which was founded in 1876. We are given 
to understand that the business will be continued 
on the same lines as in the past but under a new 
board of directors. The new chairman will be Lord 
Aberconway, and other directors will be Sir Holberry 
Mensforth, and Mr. 8. W. Rawson. Mr. Walter C. 
Macartney, who has been the managing director 
of the company for the past ten years, will still 
continue his services to the new board in that 
capacity. It may be recalled that the business of 
Markham and Co., which was privately owned by 
Mr. Charles P. Markham for many years, was sold 
to the Staveley Coal and Iron Company, Ltd., about 
eleven years ago, when Mr. Charles Markham was 
the chairman of that company. Mr. D. N. Turner, 
the managing director of the Staveley Coal and 
lron Company, Ltd., will now retire from the board 
of Markham and Co., Ltd., as will other directors 
representing the Staveley Company’s interests. 
Markham and Co., Ltd., are at the present time very 
busy, and are employing over 1000 workers. The 
firm has specialised in the design and manufacture 
of winding engines, and other equipment for gold 
mines and general mining work, while on the foundry 
side it has given special attention to the manufacture 
of large castings and cast iron segments, which are 
made in its special foundry department, and are 
being supplied for the London Underground Railways, 
and for tunnel work, such as the recently completed 
Mersey Tunnel at Liverpool. 


New R.A.F. Height Record. 


On Wednesday, June 30th, the Air Ministry 
announced that the Royal Air Force experimental 
high altitude aircraft, the Bristol ‘‘ 138” with a 
special ‘‘ Pegasus”’ engine, piloted by Flight- 
Lieutenant M. J. Adam, of the Royal Aircraft Estab- 
lishment, Farnborough, Hants, had broken the world 
altitude record. It reached a height of 53,937ft., 
which is 2575ft. greater than the height of 51,362ft. 
reached by the Italian pilot, Lieutenant-Colonel 
Mario Pezzi, on May 7th, and 3993ft. more than 
the height of 49,944ft. achieved by Squadron 
Leader Swain, last autumn. The Italian figure 
has not yet been homologated. This marks the 
second occasion on which the Royal Air Force has 
successfully attempted to secure the altitude record. 
The aircraft took off from the aerodrome at Farn- 
borough, Hants, at 5.40 a.m., and landed again at 
7.55 a.m., the total flying time being 2h. 15 min. 
There was a clear sky and practically no wind when 
the ascent, which took lh. 35 min., began. The 
wind in the upper regions was strong and from a 
westerly direction. The performance of the aircraft 
and engine were satisfactory, and no trouble was 
experienced with the sealed pressure suit. The 
attempt was observed by an official representative 
of the Royal Aero Club, and the height attained has 
been officially communicated to the Ministry by the 
Club ; it was arrived at from an examination by the 





National Physical Laboratory of the sealed baro- 
thermographs which were carried in the wings of 
the aeroplane. The figures are subject to the usual 
confirmation and acceptance by the Fédération 
Aéronautique Internationale, to which application 
for homologation will be made in due course. The 
minimum pressure measured during the flight was 
77°8 mm. of mercury, and the lowest temperature 
was —48-9Cent.; both these figures were recorded 
at the highest point attained. 


The Duddell Medal. 


THE Council of the Physical Society has awarded 
the fourteenth Duddell Medal to Walter G. Cady, 
Professor of Physics at the Wesleyan University, 
Middletown, Connecticut, for his work on piezo- 
electric resonators and oscillators as standards of 
frequency. Professor Cady’s pioneer work on the 
subject was published in 1922, and the value of the 
device may be judged from the fact that it stimulated 
research work om the subject in all parts of the world, 
over a thousand papers having been published on the 
properties of piezo-electric crystals since the appear- 
ance of Cady’s first paper. Cady’s use of the quartz 
resonator as a standard of time or frequency has 
quite obviously inspired most of the work. The use 
of these resonators as standard vibrators has made it 
possible to measure frequency and intervals of time 
with an accuracy not previously attained. Among 
the applications of the Cady quartz resonator we 
may mention the quartz clock, which is now used as 
standard in some observatories ; the measurement 
and control of the frequency of alternating currents in 
connection with determinations of dielectric constant, 
‘* absolute ”’ electrical measurements, &c.; and the 
measurement of the velocity of ultra-sonic sound 
waves. 


The Centenary of E, R. & F. Turner, Ltd. 


AN interesting event took place at Ipswich on 
Friday evening, July 2nd, when the centenary dinner 
of E. R. and F. Turner Ltd., milling and electrical 
engineers, was held at the Crown and Anchor Hotel. 
Over 130 members of the firm and staff with guests 
sat down to dinner. They were received by Mr. A. 
Leggett, M.I. Mech. E., the chairman and managing 
director of the firm. The toast of ‘“‘ The Firm” 
was proposed by Sir John Ganzoni, the Member of 
Parliament for Ipswich, and Sir John referred appre- 
ciatively to the reputation of the firm for the pro- 
duction of machinery of the best class. He believed 
that the firm would continue with increased pros- 
perity for many years. Mr. Leggett, who replied, 
mentioned some of the many articles made by the 
firm during its hundred years of business. He 
referred specially to the new works in Foxhall-road, 
Ipswich, on an 8-acre site alongside the foundry and 
pattern-shop, which were now under construction. 
They would meet, he said, the new business demands, 
and there would be an addition to the flour-milling 
side of the business and the electrical section of Bull 
Motors, Ltd., which had p ed considerably 
during recent years. The toast of “ The Visitors ” 
was proposed by Lieut.-Colonel F. W. Turner, 
M.I. Mech. E., and the Mayor of Ipswich, Mr. A. 
Victor Smith, and Mr. R. R. Stokes, M.I. Mech. E., 
replied. In his speech Mr. Stokes stressed the import- 
ance of export trade, and in congratulating the firm 
on its centenary celebration, he referred to the presence 
of competing firms, and said that he thought that it 
was a good omen that competing firms were getting 
together in order to ensure that the customer received 
the best possible goods at the most reasonable prices. 
The evening was a most enjoyable one, and ended 
with a musical programme. A seale model of the new 
works, available for inspection, gave an excellent 
impression of the eventual appearance of the new 
shops. 


The Employment Returns. 


Tr Ministry of Labour announced on Monday 
evening, July 5th, that it was estimated that at 
June 21st, 1937, the number of insured persons, 
aged 16-64, in employment in Great Britain, exclusive 
of persons within the agricultural scheme, was 
approximately 11,517,000. This was 130,000 more 
than at May 24th, 1937, and 584,000 more than at 
June 22nd, 1936. There was an improvement in em- 
ployment between May 24th and June 21st in most 
industries. It was greatest in building and public 
works contracting, the boot and shoe, cotton, wool 
textile, and hosiery industries, textile bleaching, 
dyeing, &c., iron and steel manufacture, general 
engineering, shipbuilding and repairing, metal goods 
manufacture, certain food-manufacturing industries, 
the distributive trades, road transport, and the fishing 
industry. There was also a seasonal improvement in 
agriculture. On the other hand, there was an increase 











in the numbers temporarily stopped in the coal- 
mining industry, mainly owing to the suspension of 
work on June 21st at a number of pits in Yorkshire, 
on account of the miners’ demonstration. At 
June 21st, 1937, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,088,866 wholly unemployed, 199,800 
temporarily stopped, and 67,932 normally in casual 
employment, making a total of 1,356,598. This was 
94,732 less than the number on the registers at 
May 24th, 1937, and 346,078 less than at June 22nd, 
1936. The total on June 21st, 1937, comprised 
1,085,614 men, 29,612 boys, 209,441 women, and 
31,931 girls. 


The Steel Report. 


THE Report of the Import Duties Advisory Com- 
mittee upon the present position and future develop- 
ment of the British iron and steel industry was pub- 
lished as a Blue Book on July 6th. It contains a 
comprehensive review of the organisation of the 
industry and makes twenty-three recommendations. 
The Report states that there cannot be a return to 
the lack of organisation, casual development and 
unrestricted competition at home and abroad which 
characterised the industry before 1932, and lays down 
the principle that the State cannot divest itself of 
responsibility for the conduct of a protected industry 
so vital to the national well-being. It urges the 
systematic planning of the industry, the develop- 
ment of internal co-ordination and co-operation with 
the aid of a tariff and a continuance of international 
agreements, the avoidance of the evils of monopoly, 
the safeguarding of the public interest, and the 
fostering of efficiency. An essential for the ordered 
conduct and development of the industry is the 
determination from time to time of the capacity of 
production to be aimed at, both in the gross and by 
categories of commodities. A fundamental condition, 
it is stated, is the existence of comprehensive and well- 
ordered associations for the various sections of the 
trade and these associations should without excep- 
tion be affiliated to the British Iron and Steel Federa- 
tion. A policy of price regulation is inherent in the 
new organisation of the industry. Greater standard- 
isation of dimensions and specifications of iron and 
steel products is recommended, and an inquiry into 
the existing dock facilities and charges with a view 
to modern requirements is suggested. By the end of 
the present year it is estimated that the British steel 
production will be 13,500,000 tons, provided the raw 
materials are available. Reference is made to a 
£1,000,000 scheme to assist export trade, to meet the 
position of the high cost plant in busy periods; to 
provide for eliminating redundant plant and similar 
objects. This fund should be raised by a levy on the 
tonnage of steel ingots produced. The Report, which 
runs to 117 pages, will be dealt with more fully in our 
next issue. 


The Transatlantic Flight. 


Tue first stage of the Transatlantic experimental 
flights of Imperial Airways and Pan-American Air- 
ways was brought to a successful conclusion on 
Tuesday last, July 6th, when the two flying boats, 
** Caledonia,” of Imperial Airways, and a Sikorsky 
42 B Clipper, of Pan-American Airways, completed 
trial crossings from east to west and west to east 
respectively within scheduled times and without 
incident. ‘‘ Caledonia ” left the Atlantic air base at 
Foynes, Ireland, at 7.57 p.m. on Monday, and alighted 
at Fort Botwood, Newfoundland, at 11.6 a.m. on 
Tuesday, having flown the distance of 1993 miles in 
15 h. 9 min. at an average speed of 131-6 m.p.h. 
The machine was 2 hours ahead of its scheduled time. 
The Clipper, covered the distance in 12 h. 40 min., 
at an average speed of 157 m.p.h., and arrived at 
Foynes at 10.50 a.m. on Tuesday. Both aircrait used 
approximately two-thirds of their fuel supplies. 
‘** Caledonia ”’ is one of the ‘“‘ Empire” flying boats, 
similar to those now in service in the Mediterranean 
air routes, but is provided with extra fuel tanks for 
experimental purposes, which give it a range of 3500 
miles. It is fitted with four Bristol “‘ Pegasus ” 
engines, developing a maximum power of 790 H.P. 
each. They give the machine a maximum speed of 
200 m.p.h., and a cruising speed of 165 m.p.h. The 
“‘ Caledonia ’” weighs 18} tons. The Sikorsky 42B 
flying boat is similar in size and power to the ** Cale- 
donia.” It is fitted with four Pratt and Whitney 
‘“‘ Hornet ” engines, each developing 750 H.P., giving 
it a maximum speed of 192 m.p.h. and a cruising 
speed of 163 m.p.h. With extra tanks it has a cruising 
range of 3500 miles and weighs 20 tons. <A feature 
of this double Atlantic crossing was the constant 
intercommunication between the wireless stations 
near the terminal points and between the aircraft 
during the flight. The “Caledonia” is to proceed to 
Montreal, where a reception by Dominion, provincial 
and municipal authorities awaits its crew. 
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Market Research in Engineering. 


By DUDLEY Ww. 


WALTON, FSS. 


No. II. 
(Continued from page 3, July 2nd.) 


IT.—MINERALS AND METALLURGY. 


COMPREHENSIVE market survey has been 
4A. undertaken by the Society of Motor Manufac- 
turers and Traders. This Society has made available 
for the whole trade a report of 120 pages entitled 
* The Motor Industry in Great Britain ’’ as well as a 
supplementary ‘‘Home Market Analysis,’ with 
additional data for overseas. 

The survey begins by showing the general relation- 
ship between motor taxation and the national 
revenue, giving figures under five heads, and analysing 
taxes by type of vehicle. A study of the international 
relationship of taxation follows. There are figures of 
output, of imports (cars and parts in detail), many 
pages summarising the rise and fall of registrations 
of different types of vehicles, and a mass of other 
facts and figures. The survey is issued apparently 
only to members, but the “‘ Home Market Analysis ” 
is sold at 5s., with a supplement at 10s. It gives an 
analysis of vehicle registrations in minute detail, and 
calculated percentages correct to two places of 
decimals. The sales of private cars, for instance, are 
dissected by horse-power, as well as geographically. 
The composite picture emerging is that the 12 H.P. 
car represented, at the time of the inquiry, the most 
popular class at 24-77 per cent., with the 8 H.P. 
second (18-27 per cent.), and the 14 H.P. third 
(10-84 per cent.). These figures and percentages are 
compared with the new registrations quarter by 
quarter, and the two tables can be used to determine 
the period of maximum demand. From the figures a 
forecast of probable demand is offered. If the fore- 
cast is accepted as a guide to future production and 
selling policy, it is possible to work out details apper- 
taining to any type of car in any field of distribution, 
and without much labour, the figures given can be 
linked up with private office records. The Society 
had the advantage of having access to the official 
figures of the Ministry of Transport, and starting 
from where the Society’s record leaves off anyone can 
continue the series from the Ministry’s monthly 
report. The Ministry of Transport’s figures have 
been successfully used by manufacturers of vehicles 
to check up their production programmes. 

In the engineering market generally it is exceed- 
ingly unlikely that all the purchasing industries 
would be depressed or dormant at the same time. 
Different parts of a field are likely to have maximum 
activity at different seasons. 

With regard to seasonal demand it is wise for the 
selling staff to begin their preliminary attack some 
two months ahead of the time of maximum demand, 
thus securing a spread over of making and delivery 
dates. That this method is not generally adopted 
has been demonstrated recently in some departments 
of an industry where stocks were depleted by a sudden 
rush of late orders which might have been encouraged 
in advance. Advance booking of orders not only 
helps the buyer who is assured of delivery, but helps 
the seller by enabling him to concentrate on the 
tardier side of his trade. 

The salesman’s stock excuse for failure to sell is 
often the economic or political situation. In America, 
for months before a presidential election, there is a 
decline of selling activity, but it cannot be true that 
everything stops for the same reason. 

A British manufacturer attributed his poor sales 
to the political situation—to a change of government 
of the colour he did not favour. His figures, when 
examined in detail, area by area, showed that business 
was increasing in an important part of his field, so 
that when his less successful travellers, echoing his 
sentiments, attributed poor sales to the unpopular 
policy of the new Ministry, they were merely rationalis- 
ing—that is, offering a false but plausible explanation 
to account for their own lack of initiative. 


REACTIONS OF THE CONSUMER. 


A branch of market research concerns the attempt 
to discover and study the reactions of the user and 
consumer towards either established or newly- 
introduced products. The buyer frequently values 
an article for reasons quite different from those which 
the producer advances as to its qualities and purposes. 
This line of research can be made in two directions : 
to the user of a semi-finished product which is incor- 
porated into another article; and to the ultimate 
consumer of the finished article. In the textile trade, 
for example, the weaver values a grade of wool for 
its weaving qualities, but the tailor for its suit-making 
potentiality and ease of fitting, while the wearer of 
the suit judges its merits by its comfort and appear- 
ance. Yorkshire worsteds, for example, are almost 
boycotted by the tailor on account of their harshness 
in the sewing machine. It does not seem, incidentally, 
to have occurred to any sewing machine designer to 
devise a solution of this difficulty, on account of a 
lack of imagination in following through a selling 





operation to the final assurance of consumer satis- 
faction. 

Improvements in manufacture have often arisen 
from rule-of-thumb or chance procedures. Some 
customer may ask for some slight variation from 
normal practice, and if acceptable the change may be 
standardised. Instead of waiting for some con- 
structive idea to arise thus casually, market research 
should be used to find out both the defects and merits 
of an article. Often, when a commercial traveller 
reports that a line is going out of favour in his dis- 
trict, nothing is done to discover the cause. 

For a great many engineering products the ultimate 
development of the demand is some function of 
population. A change in population ratio to-day, such 
as is due to the drop in the birth-rate, will have effects 
on the engineering market in fifteen or twenty years 
time. In the building field, for instance, the demand 
for school accommodation is almost static. Taking 
elementary schools as a whole there is a 10 per cent. 
surplus of places, and the present official educational 
policy is to use this surplus accommodation to take 
up the slacks of obsolescence. Consequently, it does 
not require much gift of prophecy to foretell a 
diminishing demand in the future for those depart- 
ments of engineering concerned with the lighting, 
heating, and other similar equipment of school 
buildings, more especially in the central parts of 
industrial towns. 

It emerges generally from market study that the 
innovator can if he wishes command the market. 
The Remington typewriter, for example, was for 
more than a generation the standard of typewriter 
service. Every new and rival machine was sold on 
the claim that it was at least as good as the Reming- 
ton. Typewriters constructed on fundamentally 
different mechanical principles failed to emerge into 
prominence because they offered what were regarded 
as substitutes for a proved and established type, 
rather than a fundamentaliy new invention. The 
proprietors of the Sentinel steam wagon did not 
make this mistake. The Sentinel steam wagon has 
always been sold as a unique device. Its mventor 
did not seek to replace the old traction engine ; he 
planned and produced a vehicle which would do 
duties the traction engine was unfitted to tackle. 
Sentinel leadership in the steam vehicle trade was 
assured when traction engines were modified to look 
like Sentinels. 


Mrinina EQUIPMENT. 


Market research, both in its broad aspects and in 
its narrow applications, is of service in regard to the 
demand for mining equipment. Output figures over 
a series of years will show just how the extractive 
industries are moving forward or standing still. 
Gold in South Africa, tin in the East Indies, asbestos 
in Quebec, asphalt in Trinidad, and many other 
products wrested by human and mechanical toil from 
the earth are all in active production, calling at least 
for replacements of obsolete machinery. Even if 
some of these industries are temporarily under a 
financial cloud, the clouds must dissolve if only 
because the world demands these products. 

For engineers interested in supplying the world 
with mining machinery, a mere five-year plan would 
be quite inadequate. Our neotechnic age demands 
more and more mineral products per unit of popula- 
tion. It is inconceivable that the future, under what- 
ever form of political organisation, will cease to need 
metals for the service and adornment of life. The 
mineral deposits of the world have scarcely yet been 
surveyed. A Chinese report says that the difficulties 
of China arise largely from her lack of economic 
development. China has only 7000 miles of railway 
and only 20,000 miles of motor roads, while her foreign 
trade amounts to only 7s. per head per annum. 

Mining generally, wherever conducted, calls for 
certain generalised plant—excavators, steam navvies, 
blasting equipment, ore crushers, telphers, wheel- 
barrows, trucks, light railways. Most minerals call 
for specialised plant in addition, ¢.g., cyanide plant 
in the case of gold. Machinery is needed for the 
winning and manipulation of almost everything taken 
in a crude state from the soil or the rock—asbestos, 
asphalt, coal, copper, gold, gravel, iron ore, lead, oil, 
tin, &c. When these natural materials reach the 
world’s emporia as raw materials, they call for further 
plant for processing into finished or semi-finished 
forms. The demand for one type of road construction 
plant is conditioned by the market for asphalt, and 
note has to be taken of certain substitutes which may 
affect the demand. The argument here to be empha- 
sised is that the facts which determine the demand can 
be ascertained. The asphalt plant maker can plan 
his production and sales policy upon ascertainable 
tendencies which can be measured within margins 
of possible error. Similarly with asbestos roofing 
sheets. Housing schemes which call for the con- 





struction of thousands of houses should be of interest 
to every roofing manufacturer. Either he can or he 
cannot supply what is needed. Positive or negative 
information is of equal value in planning future sales. 


THe METALLURGICAL FIELD. 


In the metallurgical field, orders for blast-furnace 
equipment or for smelting plants must be few and 
far between, but even here, with an apparently hope- 
less outlook, prudence will investigate the possi 
bilities. It is certain that within, say, the next ten 
years new plants will be set up or reconstructed in 
some parts of the world. When this is to be done, 
the orders will go somewhere. If they are expected 
to come in one particular direction, information must 
be gathered and plans must be made to secure the 
orders. 

Equipment for forging smelting, casting, forging, 
rolling and stamping, or for processes like galvanising 
or chromium plating are needed at specific points on 
the commercial map. Market investigation will show 
in broad lines where purchasing points exist. Detailed 
knowledge of the needs of certain industries might, 
indeed, enable an investigator to indicate places 
where new developments are likely to succeed. 

The qualities of marketable steel are so diversified 
that there is probably a demand discoverable for 
every quality and grade. One suspects in observing 
the operation of producing crucible steel according to 
measured recipes that the quality does not invariably 
come out as anticipated. The works physicist, after 
tests, can certify its pragmatic properties. The steel 
can be sold on a basis of specified performance, if 
not of specified constitution. Market research methods 
are sufficiently developed to be used to discover new 
outlets for old products or for grades that tend to 
fall out of regular demand. How many people 
envisaged, when stainless steel first began to be made, 
that it was capable of even the limited range of appli- 
cation it enjoys to-day ? Correlated with every pro- 
duction research department there should be a dis- 
tribution research department to investigate the 
commercial possibilities of every advance or chance 
improvement of the works physicist. 

Subsidiary metal products include extruded metals, 
perforated sheets, wire netting, and netting for road 
foundations. For some of these there is a diffused 
and diversified general market, which can be influ- 
enced by one kind of selling pressure. Some are in 
specialised and localised demand, and the tendency 
here is to set up the production unit in the area of 
maximum consumption. A brickfield is never far 
from an area where there is building development. 

Other miscellaneous products in universal demand 
include nuts, bolts, barrels, keys, nails, screws, split 
rings, taper pins, and washers. Different types are 
consumed in relation to different trades, and here the 
market investigator would seek to discover the 
particular trade requirements in kind and quantity. 

The pending rationalisation of the coal mining 
industry cannot be long delayed. The coalfields can 
be regarded both as a future market for coal mining 
equipment and for a whole range of engineering pro- 
ducts, which will naturally be associated with pro- 
posals to establish conversion plants and power 
stations around the pitheads. Enough is known, 
thanks to pioneering investigation of Dr. Marie 
Stopes, and to the continued researches of men like 
Dr. C. H. Lander, to be able to produce fuel of any 
desired type of serviceableness, especially coke for 
metallurgical purposes. 

Hence there are plans to make metallurgical coke 
near Dover, and to bring the ore to the vicinity of the 
fuel production. It is part of the Kent coalfield 
plan to produce, according to ascertainable market 
requirements, fuel, power, gas, or chemicals. If and 
when the Kent coal-getting and treatment plans 
mature, East Kent will be a new and active market 
for many kinds of engineering products. 

Coal mining, still our largest extractive industry in 
Britain, is reputed to be under a cloud, but the cloud 
is not so dense as pessimists suppose. This is not the 
place to attempt to disentangle the causes of coal 
mining troubles, but one cannot in logic blame, 
without inquiry, any one influence. The demand for 
coal is tending to decline steadily at about 1 per cent. 
per annum, because of improvements in methods of 
utilisation, as well as on account of rival fuels. 
There is no hope for the engineer who says in effect, 
my grandfather made coal mining machinery of a 
certain type, and I am equipped for making the same 
type. This type is no longer wanted and therefore— 
well, he wants to blame some one for the slump. One 
is reminded of the merchants at San Francisco who 
met each other on the morning after the earthquake. 
**T’m ruined,” said the first. ‘‘ Nonsense,” said the 
other, “‘ let’s have an earthquake sale.” 

Even with diminished output of coal there is a 
demand for the replacement of worn-out mining 
machinery, apart from the introduction of new plant 
to improve production costs. A survey of the field 
would certainly show the districts where rationalisa- 
tion is current or impending, or where colliery managers 
could be induced to improve their methods. Rational- 
ising in the coal industry certainly increases the 
demand for handling and loading equipment and for 
sereening and washing plant. Some plant will be 
ordered from some engineer, even if the demand for 
coal is not improved by more efficient marketing 
methods. 
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Domestic coke as such recedes more and more into 
the position of a by-product, the active market for 
which is not cultivated except in the form of 
briquettes. Indeed, domestic coke has to compete 
with its sister product, gas, and gas for heating has 
in its turn to compete with electric heaters. Hence the 
wisdom of the East Kent planning, which, if duly 
accomplished, will provide both the product and the 
market. There is a slight demand, which is not 
likely entirely to disappear, for coal and coke- 
breaking and pulverising machinery. The investiga- 
tions at the Fuel Research Station into the use of 
pulverised coal for steam-raising purposes have been 
largely directed towards burning the fuel in the rela- 
tively small combustion spaces available in Lanca- 
shire and marine type boilers, and to increasing the 
range of coals that can be satisfactorily used in this 
way. For this purpose a burner has been developed 
which has been found to be flexible, both as regards 
variation of load and type of coal used. 

Mining in Britain is not by any means confined to 
coal. There is production of and demand for querry- 
ing outputs: stone, chalk, slate, sand, gravel. The 
market for chalk and limestone is largely for con- 
version into cement or quicklime, and is correlated 
with the demand for gravel and sand for concrete 
constructional purposes. These allied industries are 
sheltered, and the equipment engineer is under the 
same umbrella. The gravel pit wants its screens and 
transport ; the clay field wants its brick-making 
machinery. It may be true, in spite of housing 
schemes, that the brick-making trade is declining, 
but it is not necessarily to the disadvantage of engi- 
neering that bricks are being gradually replaced by 
concrete blocks. The answer to the pessimist has 
already been indicated : someone will build the con- 
crete house, someone will supply the concrete, some- 
one will supply the cement, some quarrier will supply 
the chalk and limestone, some engineering firm will 
supply the mechanical equipment all along the line. 
Why not meet the case as far as one can, finding out 
the facts of the developing market and getting a fair 
share of what business and profits are going ? 


OILFIELD INVESTIGATION. 


Oil prospecting with its associated development of 
drilling, derricking, piping, and pumping, is in the 
terms of a mining activity localised according to 
geological conditions, and consequently in this case 
engineering plant can be most easily sold direct to 
the user on the spot. The maker of oil-getting and 
oil-treatment equipment can have his commercial 
espionage organised at long distance, keeping in 
touch with the investigations of prospectors, sensing 
where new oil deposits are likely to be found, and 
even employing his own prospectors. Established 
oilfields are worth watching for extensions, replace- 
ments, and improvements, notwithstanding that the 
world’s oil production tends to diminish while the 
demand is increasing. There are some possibilities 
for selling engineering equipment for the production 
of oils in connection with modern coal conversion 
plants. Because of the coming world shortage of 
supply, attention is being given to more economical 
usage of oil and some entirely new ways of trans- 
forming the energy of oil into mechanical and 
especially into tractive power are on the horizon. 
The transport and distribution of oil have not reached 
saturation point. The esthete may complain of the 
ubiquity of wayside petrol pumps, but still they 
come. Somebody is building and erecting these 
pumps in all those parts of the world where motor 
transport is developing. The road surveyor is the 
ally of many ambitious engineers. One recalls the 
story of the father of four sons. The eldest was a 
doctor, who could help his brothers, the undertaker 
and the lawyer, while the fourth son, an auctioneer, 
sold up the original patient’s estate ! 

A little, but not very much market research has 
been done in the non-ferrous metal group—copper, 
tin, lead, the alloy ranges of brass and bronze, and 
especially perhaps in regard to the alloys of alumi- 
nium. Many grades of aluminium, for instance, are 
provided in a trade that is constantly extending its 
field, chiefly at the expense of copper and bronze. 
The real rival of the copper smelter is not some other 
copper smelter. A market needs to be constantly 
resurveyed, not only for new openings, but for the 
potentiality of absorbing improved products and of 
encouraging new uses. Some thirty-five years ago, 
some people foresaw that aluminium would take the 
place of zine in photo-lithography, but those most 
concerned did not apparently sense the impending 
change, or, if they did, took no effective steps to 
meet the altered situation. To reiterate, perhaps to 
weariness, the argument used elsewhere—within the 
next x years new fields will certainly be conquered. 
The victor will not be the technical expert who finds 
a new and serviceable alloy, but the sales manager 
who persuades the trade to use it. There are possi- 
bilities of development for the demand of any metal. 
Those concerned with lead, for instance, can find out 
to what extent the suggestions of the Department of 
Scientific Research may be acceptable to purchasers 
in the matter of substituting the ternary alloys of 
lead in place of ordinary lead as a permanent material 
in the fittings of modern buildings. If purchasers 
are found unwilling to change their established pro- 
cedure, it should be equally possible to measure the 
extent of the resistance to a desirable change over, 


say, in the matter of water pipes, water tanks, roof 
coverings, and dampcourses. 

Those interested in the printer’s type metals, for 
example, have found that the metals used for the 
different kinds of type-casting machines call for 
adjusted specifications. A book house using Mono- 
type machines needs a slightly different grade of 
casting metal from that which satisfies the printer of 
a periodical, for which purpose the effect of ageing 
on the metal is immaterial. In many such ways, the 
purchaser of metals, who has technical men on his 
staff, demands both exact constitution and specific 
performance. 

Chromium is largely taking the place of bronze, 
both for utility and decoration. In the matter of 
retail shop fittings, market saturation appears to be 
in sight, because it is a rule of advertising—and the 





chromium shop fittings are related to salesmanship— 
that when everyone else is doing the same thing, it is 


time to do something different. At the moment, the 
chromium-plated tailor’s shop front calls attention to 
the enterprising tailor, but when, as may happen, 
every tailor adopts chromium, they will all be on a 
level again. As a matter of fact worthy of notice, it 
has been observed that the chromium shop front is 
correlated with the number of tailoring trade bank- 
ruptcies. 

Metallurgical products in both the ferrous and non- 
ferrous groups are the raw materials for many 
diversified engineering industries. In selling such 
metals the engineer has to sell to his fellow-engineers. 
It may not be a case of Greek meeting Greek, but it 
is certainly a case of one expert dealing with another 
expert, of one technical man on even terms with 
another. The engineer buys with a purpose that 
can be understood by the seller. Here the refinements 
of salesmanship are unnecessary and superfluous. 

(To be continued.) 








New By-Product Coking Installation 
at Cleveland. 


No. 


HE largest single coke oven plant ever built in 
this country has recently been installed by 
Dorman, Long and Co., Ltd., at its Cleveland 
Works, South Bank, Middlesbrough. It has been 
laid down for the production of six to seven hundred 
thousand tons of blast-furnace coke per annum, and 
occupies 6} acres of ground space. Worked at full 
output, it will consume over 1,000,000 tons of coal 
each year, and, in addition to the coke, will produce 
56,000 tons of tar, 3} million gallons of benzole, and 
12,000 tons of ammonium sulphate for fertilisers, 
while the amount of coal gas liberated for industrial 
use may be anything from 22 to 34 million cubic feet 
per day. 

The cost of the plant was about £650,000, and the 
contract for the work was placed with the well-known 
engineering firm of Simon-Carves, Ltd., Cheadle 
Heath, Stockport, who designed and built the instal- 
lation from foundations to completion ready for work. 
It was stipulated in the contract that as much 
material as possible should be supplied from the 
north-eastern area, and it is gratifying to learn that 
over 95 per cent. of the materials used in the con- 
struction of the plant was supplied between Tees 
and Tyne, and that the labour for erection was found 
in the same area. 

The order was placed early in May, 1935, and work 
was commenced forthwith. The first battery of 
ovens and the coal and coke-handling and by-product 
plants were in production on July Ist, 1936, and the 
second battery commenced coke production on 
November 2nd, 1936—a very creditable performance. 


THE Srre. 


The new coking plant is situated at the Cleveland 
Ironworks at the southern end of the works. The 
site comprises an area of ground roughly triangular 
in shape, bounded on the east and west by the rail- 
way banks leading to the Cleveland and Bessemer 
furnaces, and is about 600 yards in length and 
70 yards maximum width. The whole of the new 
plant, with the exception of the coal-unloading, 
blending, and crushing plant, is situated in this area. 
The engravings on pages 34 and 44 show general views 
of the whole plant. Although the space available for a 
plant of this capacity is restricted, the fact that all 
the units are readily accessible is a tribute to the skill 
with which the plant has been designed and laid out. 
The coke ovens are arranged approximately north 
and south, and the two batteries—each of sixty- 
eight ovens—are designated accordingly (see Fig. 5). 


FounDATIONS. 


The nature of the ground on the site of the plant 
was ascertained by means of bore-holes, which 
indicated about 2ft. of tipped steel work refuse, 
then a stratum of comparatively soft loamy clay 
about 7ft. thick, overlying a stratum of hard marly 
clay. The natural strata sloped from the south 
towards the north, so that the hard clay was 8ift. 
deeper on the site of the north chimney than on that 
of the south chimney. 

ing tests with reinforced concrete rafts loaded 
with steel billets were carried out to ascertain the 
safe bearing value of the ground at various depths. 
The tests on the loamy clay showed appreciable 
settlement at about 2 tons per square foot loading, 
while on the harder clay about 4 tons per square foot 
were carried before appreciable settlement was 
shown. In view of the results of these tests, the follow- 
ing foundation schemes were considered :— 

(1) To spread foundations so that the maximum 
pressure on the ground would not exceed 1} tons 
per square foot. 

(2) Carry all foundations down to the hard clay 
and design them for a higher ground pressure. 

(3) Piled foundations. 





The first method had to be abandoned as it was 


I. 


found impossible to obtain sufficient area to give a 
suitable ground pressure, and, in. addition, there 
remained the danger of unequal settlement due to 
the sloping nature of the strata. The slope of the 
natural strata made it necessary, if the second 
alternative were adopted, to increase the length of 
the columns, but the cost of this method proved too 
great. Consequently, the third scheme—piled founda- 
tions—was considered, and, after the preparation of 
detailed estimates, piling was found to be the cheapest, 
in addition to being the most efficient form of founda- 
tion. This method was therefore adopted. 

The piles were precast, 14in. by 14in. square, rein- 
forced with four lin. diameter bars. Each pile was 
designed to carry a load of 50 tons, the final set being 
}in. for the last ten blows with a 2-ton drop hammer, 
having a drop of 3ft. The piles varied in length from 
15ft. to 35ft., and were driven successfully without 
the use of steel shoes. The total number of piles 
driven was 948, this number being distributed as 
follows :—Service bunker, 220; South Battery, 
246; South Chimney, 60; North Battery, 246; 
North Chimney, 60; blending bunkers, 96 ; trestles, 
12; crushers, 8. 

The by-product plant is situated at the south end 
of the site, and as there were comparatively no heavy 
loads it was decided that these foundations should be 
taken down to the good clay without piling. 

The tops of the piles were stripped by means of 
pneumatic picks, and the projecting bars used to 
tie the heads of the piles into the pile caps. The 
pile caps throughout consist of reinforced concrete 
rafts, spanning over the piles, which are of suitable 
thickness to take the shearing stresses. The top of 
the raft under the oven batteries forms the floor of 
the oven cellar, and likewise the top of the raft under 
the blending bunkers forms the lower conveyor floor 
for these bunkers. 

Piling operations were begun on May 28th, 1935, 
and the whole of the piles on the ovens site, 
numbering 832, were completely driven with two 
machines by August 27th. One of the machines was 
then transferred to the blending bunker site, and the 
other dismantled. 


COAL-HANDLING PLANT. 


A number of coals of different qualities are car- 
bonised at the new coking plant, and as careful blend- 
ing is required to obtain the optimum quality of 
coke, Messrs. Dorman, Long laid down various sidings 
to which the various coals could be allocated and dis- 
charged in the correct sequence. These sidings lead 
to an underground hopper, as shown on the right-hand 
side of Fig. 7 on page 44, into which the wagons are 
discharged. Coal is brought to the Cleveland Works 
from Dorman, Long’s various collieries, in either 
10 or 20 tons bottom-discharging wagons. The coal 
receiving hopper is of 50 tons capacity, and is of 
sufficient length to accommodate two wagons, which 
can be unloaded simultaneously. The coal from these 
hoppers is delivered through reciprocating feeders, 
driven by suitable gearing, on to an inclined belt 
conveyor, 36in. wide, running at 275ft. per minute, 
and having a capacity of 240 tons per hour. 

The coal requirements of the coke ovens are 
approximately 21,000 tons per week, and can be dealt 
with by the coal-handling plant working 16 hours 
per day, five days per week. 


COAL-RECEIVING HOPPER. 


The bottom of the coal-receiving hopper is sloped, 
and provided with two outlets delivering to the 
collecting conveyor. A pit is provided under the 
hopper, together with an inclined tunnel, to accom- 
modate this conveyor up to ground level. This pit 
is approximately 36ft. from the foundation ground 





level to the bottom, and the whole of the work, 
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including hopper pit and tunnel, is constructed in 
reinforced concrete. 

The conveyor from the coal-receiving hopper is 
carried to a junction house, where it delivers at an 
angle to another conveyor of the same capacity, 
which, in turn, feeds the conveyors arranged above 
the blending bunkers. Both the conveyors feeding 
to the blending bunkers are housed in steel-braced 
gantries, which are covered in with asbestos sheeting 
and provided with suitable windows. This part of 
the plant is clearly shown in Fig. 7 on page 44. 


BLENDING BUNKERS. 
Coal is fed to the blending bunkers by means of 


two travelling shuttle belt conveyors, shown in 
Fig. 1, each of which commands one of the two lines 





FiG. 1—SHUTTLE CONVEYOR ON TOP FLOOR OF BLENDING 


of bunkers. These conveyors consist of a troughed 
36in. belt mounted on a steel framework running 
on ball bearing wheels along tracks above the bunkers. 
The shuttle conveyors can be traversed from one end 
of the line of bunkers to the other by means of a 
bollard mounted on the conveyor driving shaft, and 
operated by ropes. The conveyor belt in each case 
is driven by means of a separate reversible motor 
mounted on the conveyor framework, so that coal 
can be delivered from either end of the belt. A short 
cross conveyor is provided whereby coal may be fed 
from the incoming conveyor to either of the shuttle 
conveyors through suitable by-pass chutes. 

There are ten bunkers for coal and two for breeze. 
Each of,the coal bunkers has a capacity of 200 tons, 











blend in the correct proportions after being pulverised 
separately. 


CONSTRUCTION OF THE BUNKERS. 


The blending bunkers are of reinforced concrete, 
circular in shape, with conical bottoms provided with 
a central opening with cast iron mouthpieces and 
slides. Each compartment is 20ft. internal diameter 
and the conveyor floor is 52ft. 6in. above the ground 
level. The outer walls of the bunkers are continued 


from the hopper level to the ground level under the 
bunkers, and also from the conveyor floor to the roof 
level at the top of the bunkers, in order to form the 
conveyor housings. The roof is flat, supporting beams 
being placed above the slab to suit the method of 





construction adopted. 





BUNKER 


The walls and columns from the finished ground 
level to the roof were constructed with continuously 
jacked formwork. The concreting of the walls at 
the ground level was commenced on December 3rd, 
1935, and the walls were completed to the roof level 
at 62ft. 6in. high on December llth, an average of 
about 8ft. per day. After the jacks and yokes were 
dismantled, the roof slab was cast directly on the 
decking platforms over the formwork, this method 
saving the cost of erecting separate formwork for the 
roof. A motor house, constructed entirely in rein- 
forced concrete, is incorporated in the roof, the walls 
of this house forming the main beams where con- 
venient. 

In order to provide convenient struts for the roof 


time with four complete sets of steel formwork. The 
surfaces of the concrete, after removal of These forms, 
were very satisfactory and required a minimum of 
attention. 

The hoppers are supported on a portion of each of 
the main columns which projects inside the bunker 
wall, and openings were formed during the construc- 
tion of the walls to key the hopper bottoms to the 
wall. Eight openings were provided in each bunker, 
size lft. square, for this purpose. The walls of the 
bunkers are 5in. thick throughout, reinforced to take 
the coal pressure where required, and the hopper 
slopes are 6in. thick. 

The windows in the conveyor housing under the 
bunkers are built up with precast concrete members, 
steel opening sashes being provided where necessary. 





FiG. 2—BLENDING BUNKER BASEMENT 


The windows in the housing at the top of the bunkers 
are side hung, steel sashed. 


Coat PULVERISERS. 


The belt feeders below the bunker mouthpieces 
are driven by independent motors and variable-speed 
gears, so that the rate of feed can be regulated as 
required for mixing purposes. These feeders deliver 
to a 42in. troughed conveyor belt running the full 
length of the blending bunker floor, as shown in 
Fig. 2. This conveyor, in turn, delivers to an inclined 
36in. troughed conveyor feeding the coal pulverisers 
arranged in a separate reinforced concrete crusher 
house (see Fig. 6 on page 44), provided with 





adequate loading facilities and access. 

















Tt" CLL Fic. 3—REVOLVING DISTRIBUTOR FOR SERVICE BUNKER 


making a total capacity of 2000 tons, and the breeze 
bunkers have a capacity of 150 tons each. The 
bunkers are for the purpose of giving a correct blend 
of ‘various qualities and classes of coal, so that the 
coke produced will meet adequately all the require- 
ments of modern blast-furnace practice. Different 
qualities of coal can be stored separately and travelling 
feeders below the bunkers permit of the different types 
of coal being discharged at predetermined rates and 
mixed on to a central collecting conveyor. It has 
been found that the quality of the coke is improved 
by the addition to the coal of a certain percentage of 
coke breeze, and two special bunkers are reserved 
for this material, so that it can be added to the 








the steel joists which support the conveyor floor were 
erected before concreting the roof slab. After the 
roof was completed the conveyor floor slab was con- 
creted between the joists. 

During the construction of the roof a start was also 
made with the construction of the hopper bottoms. 
Specially designed steel formwork was used for these 
hoppers, arranged so that it could easily be erected 
and dismantled, each hopper consisting of sixteen 
complete sections. The hoppers were constructed 
with rapid-hardening cement in order to allow the 
forms to be removed as quickly as possible after the 
concrete was cast, and by this method it was possible 
to complete the whole of the bunkers in reasonable 


Fic. 4—COAL SERVICE BUNKER AND QUENCHING TOWER 


The pulverisers are of the ‘ Jeffrey-Diamond ” 
hammer type, and are driven by separate 200 H.P. 
motors, each pulveriser having a capacity of 125 tons 
per hour. Three pulverisers have been installed, 
one of which may be isolated to act as a standby. 
On the floor above the coal pulverisers are installed 
two ‘‘Jeffrey-Diamond”’ .breeze grinders, inde- 
pendently driven through 50 H.P. motors and pro- 
vided with jigging deliveries to the coal crushers 
below for providing an admixture of breeze to the 
coal mixture. These breeze grinders are fed from the 
two special blending bunkers, already referred to, by 
means of a by-pass arrangement below the bunkers, 





and delivering on to a special 12in. troughed conveyor. 
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A view frqm the top of the blending bunkers—Fig. 8 
on page 44—shows conveyors to the service bunker. 
The crushed coal and breeze from the pulverisers is 
fed through chutes to a short 36in. troughed con- 
veyor, which feeds a similar conveyor running at 
right angles below. This conveyor is carried in an 
inclined steel-braced gantry to a junction house, 
where it delivers to the tail end of another 36in. 
troughed conveyor, which, in turn, carries the coal 
or mixture of coal and breeze to the service bunker. 
The conveyor from the pulverisers to the junction 
house is 220ft. between centres, and is suitably sup- 
ported from the gantry floor, and driven by a 50 H.P. 
motor at a speed of 260ft. per minute. 

The gantry is covered in with asbestos sheeting, 
and the junction house with asbestos protected metal, 
with windows where required, and is supported inter- 
mediately by means of a structural steel trestle. 
The junction house is arranged at an angle, so as to 
provide free passage for wagons below, and is of steel 
portal construction for that purpose. 

The conveyor from the junction house to the service 
bunker is 365ft. between centres, and is driven by a 








can be operated simultaneously and a charging car 
loaded in one operation. The revolving conveyor, 
together with the delivery conveyor and driving gear, 
is accommodated in the housing at the top. This 
house has reinforced concrete walls, steel roof trusses 
and purlins, covered with corrugated asbestos sheet- 
ing. A glazed lantern is provided to give ample light. 
Two cast iron water tanks are provided at the roof 
level, one having a capacity of 20,000 gallons and the 
other 30,000 gallons. 

Access to the top floor is obtained by a lift running 
from the ground level to the full height of the bunker, 
which is designed to carry a maximum load of 2 tons, 
so that spare parts and motors can be taken up when 
desired. Collapsible gates are provided at each floor ; 
the lift is electrically operated, and push-button 
controlled. Alongside the lift well a stair well is 
provided with concrete stairs running in convenient 
flights, with half space landings. This shaft also 
accommodates the pipes which serve the water tanks. 

The windows throughout have reinforced concrete 
frames and sash bars, with steel opening ventilators 
where required. 










































up in their correct sequence. The starting-up is by 
means of push buttons arranged in convenient 
positions, and emergency stop buttons are provided 
where necessary. The switchgear is arranged so that 
any motor may be cut out of the sequence temporarily 
for testing or adjustments. 

The breeze grinders and pulverisers are not in 
sequence control for starting, owing to the length of 
time required to attain their full speed. These 
machines, however, automatically stop in case of 
failure of any of the conveyor motors, and should 
their own motor fail, the preceding portions of the 
plant are stopped so as to ensure that no spillage of 
material occurs, and so that at no time would breeze 
be sent to the service bunker without coal. 

The distribution panels and transformers are housed 
in a reinforced concrete house conveniently adjacent 
to the blending bunkers. 


REINFORCED CONCRETE. 

The reinforced concrete work throughout the plant 
was designed by Simon-Carves’ reinforced concrete 
department. 


The reinforcement generally consisted 
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50 H.P. motor arranged on the top floor of the service 
bunker. The gantry for this conveyor is supported 
at a point 125ft. from the junction house by means of 
a steel six-point trestle, also designed so as to permit 
wagons to pass through it. From this point to the 
service bunker the gantry is of hog-back bridge con- 
struction, this design having been adopted owing to 
the large span from the trestle to the service bunker. 
The bridge was constructed completely on the ground 
and then hoisted into position from both ends. This 
section has a total weight of about 55 tons. 

The conveyor delivers on the top floor of the service 
bunker to a revolving distributor, which, in turn, feeds 
the service bunker evenly and to its maximum 
capacity. The revolving distributor, shown in Fig. 3, 
is provided with ploughs, so that the coal can be 
discharged at any point along its length in 
order to provide even distribution of coal over 
the whole area of the service bunker. It is 
supported on a central pivot carried on concrete 
beams which form part of the service bunker, and 
travels on a circular rail track at the delivery ends. 
It is driven through a reduction gear by means of 
a 74 H.P. totally enclosed motor, and the slewing 
motion is transmitted by means of bevel gearings, 
with a suitable reversing mechanism, which is required 
for this particular conveyor. 


THE SERVICE BUNKER. 


The service bunker, of which a view is shown in 
Fig. 4, has a total capacity of 4500 tons in one 
compartment. It is supported on a well-braced sub- 
structure, a floor being provided at the oven sole 
level and a further floor at the oven top level to carry 
the charging car under the bunker mouthpieces. 
Walls are provided between the columns to enclose 
the space under the bunker, and partitions are pro- 
vided to form the control room, transformer room, 
mess room and offices. 

The quenching tower, which serves both batteries 
of ovens, is situated on the centre of the bunker and 
forms part of the side wall. The internal surfaces of 
the tower, for its full height, are covered with vitreous 
tiles, laid on the shuttering before the concrete was 
placed, and the floor on which the coke car track is 
supported is brick paved. Provision has been made 
for the coke guide to pass completely through the 
tower, and this has necessitated spanning the inner 
curtain wall for the full length of the tower, equal 
to 58ft., and also to support this wall at its end by 
hanging from the main beams. The bunker, sub- 
structure, quenching tower, and walls of the housing 
below and above the bunker are constructed through- 
out in reinforced concrete. 

The bunker itself is 58ft. wide, 69ft. 6in. long, and 
about 130ft. from the ground level to the conveyor 
floor. The bottom is sloped and provided with sixteen 
outlets, each of which is fitted with a cast iron mouth- 
piece and quadrant gate. The operating gear for 
the outlets is arranged so that any row of four gates 























5—LAY-OUT OF COKE OVEN AND BY-PRODUCTS PLANT 


The elevations of the foregoing buildings and 
bunkers were designed to give a pleasing esthetic 
appearance, without the addition of applied orna- 
ment, so that in every case the design was suitable 
for the method of construction employed, and there 
are no corners or ledges to collect dust or dirt. 

ELECTRICAL CONTROL. 

The motors driving the various conveyors are con- 
trolled in sequence, so that a stoppage of any con- 
veyor stops all the conveyors behind it; also when 
the plant is put into operation the conveyors start 





of round mild steel bars complying with the British 
Standard Specification for Mild Steel, but in the case 
of the quenching tower and other parts of the concrete 
which are subjected to large ranges of temperature 
change, ‘‘ Isteg ”’ steel was used. It is claimed that 
the use of this steel avoids the risk of temperature 
eracks occurring. The details of the reinforcement 
were prepared to give careful consideration, not only 
to the stresses which they would have to carry under 
load, but also to ensure that they were of suitable 
shape and size to be conveniently placed in position. 
(To be continued.) 








Mechanised Mathematics. 


No. II. 
(Continued from page 7, July 2nd.) 


N our issues of July 19th and 26th, 1935, we 
described the machine known as the “ differential 
analyser’ which had then recently been installed 
at Manchester University. That machine, constructed 
by the Metropolitan-Vickers Company, was a slightly 
modified version of one at the Massachusetts Insti- 
tute of Technology in the design and production of 
which Professor V. Bush played a leading part. The 
present article may be regarded as being in the nature 
of a sequel to these earlier articles for it describes 
proposals to which practical effect is now being given 
for doing in a different way much of the work falling 
within the field of the differential analyser. 

In order to make clear the peculiar scope of the 
proposals we are about to deseribe let us consider 
from the computor’s point of view the simple differ- 
ential equation 

€+262%+a*x =0 (1) 
This equation represents the motion of a body oscil- 
lating under the influence of a restoring force propor- 
tional at any instant to its displacement from its 
position of rest and under a damping resistance pro- 
portional to the first power of its instantaneous 
velocity. The solution of this equation is well known. 
If the values of the constants are such that a? is 
greater than b? the solution is given by 
x=A et sin (mt+C) (2) 
where m=4/(a?—b*) and A and C are constants 
defined for us by the condition of the body at the start 
ofits motion. In other wordsif we know the numerical 
value of the constants a,-b, A and C equation (2) 
enables us to calculate what will be the displacement « 
of the body at any instant ¢ after the start of its 
motion. The computor’s work may be said to con- 
sist of calculating a sufficient number of 2 values 





to enable him to draw a curve of the displacement 
on a time basis. He may determine as many points 
on the curve as he pleases but each point which he 
determines will involve him in four multiplications, 
one addition and two references to a book of mathe- 
matical tables. The work may have to be repeated 
many times for the problem may consist of discover- 
ing how the displacement curve alters with change 
in the values of the damping and restoring force 
coefficients. Each fresh pair of coefficients gives rise 
to a fresh curve which has to be calculated ab initio. 
The work may be tedious but it is not difficult or 
impossible. 

lt may however become very difficult and even 
impossible if the conditions are changed in one 
respect. We have assumed above that while the 
coefficients a,b vary from curve to curve they are 
constant for any one curve. It is conceivable how- 
ever that they may not be constant even over one 
curve. They may perhaps change in some regular 
manner with the mere efflux of time or they may 
change with the instantaneous displacement or 
velocity of the oscillating body. For example the 
damping coefficient b instead of being constant at all 
times may be directly proportional to the instantane- 
ous vibrational velocity. In this case equation (1) 


becomes 
+2 c¢ (%)*?+a°x—0 a ee 

This equation represents a modified form of damped 
oscillation, but the expression (2), or any expression 
resembling it, is not the solution of it. No exact 
and complete solution corresponding to (2) can in 
faet be given for it. The computor’s work cannot 
therefore even be begun, let alone completed.} 

The coefficient 6 of equation (1) might alternatively 
vary in some regular manner in accordance with 
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the displacement x or the acceleration ¢ of the body 
or again it might be governed in such a way that it 
inereased, decreased or fluctuated in a manner 
dependent solely upon the passage of time. Simul- 
taneously or separately the restoring force coefficient 
@ might also vary from instant to instant in accord- 
ance with any one of the same controlling influences. 
We are thus led to regard equation (1) as a very 
special case of a general equation which may be 
expressed as 
+P 4+Q 2=0 4 (4) 
where either or both of the coefficients P and Q 
may be zero, constant or variable in accordance with 
the time, displacement, velocity or acceleration. 
This general expression as thus defined covers a 
large number of equations of interest in a wide range 
of studies. Solutions for a few of these equations 
have been discovered but for the most part it can be 
said that no exact and complete solution such as (2) 
can be given for them. A few examples of the equa- 
tions covered by (4) may be given. In electrical 
engineering and in many other fields of study an 
expression known as Bessel’s equation is encoun- 
tered. This equation may be written as 
#+-1/t. #+-(1—A/t*) z=0 (5) 
In this case the coefficients P and Q in the general 
equation are, it will be noted, pure functions of the 
efflux of time ¢. - In higher dynamics and the theory 
of electricity Mathieu’s equation is of interest. This 
equation is of the form 
#-+(A+B cos C t) a=0 (6) 
The coefficient P is therefore zero while the coefficient 
Q is, as in (5), a function of the time. The Fermi 
Thomas equation arises in atomic physics. It is of 
the form 
#+2/t.¢+Aax #0 (7) 
In this case the coefficient P is a function of the time 
while the coefficient Q, namely A Vz is a function 
of the instantaneous displacement. A particularly 
complex example is the Schrédinger equation which 
lies at the foundation of wave mechanics. This 
equation is of the form 


#+{f ()+A F(t)} 2=0 (8) 


The coefficient P is here zero while the coefficient Q 
is a compound function of the time.? 

It might appear that if a differential equation is 
mathematically insoluble it must be impossible to 
construct a machine which will enable us to draw the 
displacement curve represented by the unattainable 
solution of the equation. This deduction is erroneous 
as a little practical reflection will demonstrate. 
Experiment shows that the resistance experienced 
by a body moving through a viscous fluid is propor- 
tional to the square of the speed when the speed is 
above a certain value and approximately proportional 
to the first power of the speed when it is below that 
value. The velocity of a pendulum oscillating with 
its bob in a viscous liquid rises from zero at the ends 
of the swings to a maximum near the lowest point 
of the swing. At some point in the swing therefore 
the resistance changes over from the one law to the 
other. It is not easy to write down the differential 
equation for the motion of the bob in these circum- 
stances and even if we simplify our work by assuming 
that the resistance is throughout proportional to the 
square of the velocity the equation we arrive at is 
of the insoluble form given at (3). Nevertheless we 
know with full certainty that the motion of the 
pendulum is perfectly definite and that if we attached 
a recording pencil to the bob we would obtain a curve 
of the displacement, the characteristics of which 
would be determined by the length of the pendulum 
and the viscosity of the liquid. The curve so drawn 
would be the graphical solution of the differential 
equation which we have failed to solve by mathe- 
matical processes. It follows then that mathematical 
failure to solve any differential equation is not by 
itself sufficient to exclude the possibility of a graphical 
solution of it being obtained by mechanical means. 

It is evident from our pendulum example that such 
mechanical means may be regarded as performing 
a double function. It will in effect both solve the 
differential equation and evaluate the solution in 
terms of given coefficients and constants. Unfor- 
tunately however these two functions will be in- 
separably combined. The mechanism will not present 
us with the solution in the form of a general mathe- 
matical expression but only with the final result 
representing the numerical evaluation which would be 
obtained if, knowing the form of that expression, 
we computed its value when given numerical coeffi- 
cients and constants were inserted in it. ‘The inter- 
mediate step represented by the general solution is 
hidden from us. In that sense, but only in that 
sense, is it correct to say that mathematical failure 
to proceed with the work in hand excludes the possi- 
bility of a mechanical solution. 

It may perhaps be added that by mathematical 
failure we mean something more than the inability of 
a particular person to apply mathematical reasoning 
to the successful solution of a particular problem. 
The failure is a failure of the general science of 
mathematics as at present established to bring within 
its compass the solution of certain problems. While 
however the mechanical solution of differential 


‘| graph drawn by a pendulum which is set into oscilla- 


the coefficients, although still high, have assumed 


For an equation of the Mathieu form, namely 
&+Q 2=0, in which there is no damping term P @, 
the pendulum may consist of a solenoid 8S Fig. 7 of 


valuable aid in many investigations, mechanised 
mathematics may be no less valuable when applied 
to differential equations which are within the power 
of mathematics to solve. This is particularly the 
case when the known solutions are of a complex 
nature or when the particular problem in hand 
involves the evaluation of the solution a number of 
times with successively different coefficients and 
constants. 

The pendulum example which we have used above 
is more than a convenient illustration of the fact that 
mechanical solutions may be possible even when 
mathematical solutions are unattainable. It may 
be regarded as an introduction to a new method for 
the mechanical—or more strictly electrical—solution 
of a large number of differential equations of the 
general type covered by (4). This method has been 
developed by Dr. Nicolas Minorsky and a machine 
embodying it is now under trial at the Massachusetts 
Institute of Technology where it is being tried in 
particular on the solution of the Mathieu equation. 

The general basis of Dr. Minorsky’s method is 
quite simple. The displacement graph drawn by a 
recording pendulum will provide the solution of any 
equation of the general type (4) provided the damp- 
ing resistance to which the pendulum is exposed and 
the restoring moment acting upon it are governed in 
such a way as to reproduce respectively the variation 
in the coefficients P and Q appropriate to the par- 
ticular equation being studied. For example the 
solution of Bessel’s equation (5) will be given by the 


tion under conditions which impose a damping 
resistance diminishing with time and a restoring force 
which changes with time from a high negative value 
to a limiting positive value. The Mathieu equation 
(6) is particularly simple from the point of view of 
mechanical solution. It represents the motion of an 
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FiGS. 7 AND 8—-SINGLE AND DOUBLE COIL 
INTEGRATING PENDULUMS 


undamped oscillating pendulum whose length L 
varies in a periodic manner given by 

L=1/(A+B cos C 2). 

Alternatively we may regard the equation as repre- 
senting the motion of a pendulum of constant length 
L oscillating under a restoring force which varies 
periodically in proportion to (A+BeosC?#). The 
Fermi Thomas equation (7) represents the motion 
of a pendulum exposed to a damping resistance which 
diminishes with time and acted upon by a restoring 
force which varies with the three-halves power of 
the instantaneous displacement. 

It is to be noted that from the point of view of 
physical interpretation by means of a pendulum 
certain equations, for example (5) and (7), impose, 
as they stand, conditions which cannot be realised 
in practice. In these two equations the damping 
coefficient P is proportional to 1/t and therefore when 
t is zero the coefficient is infinitely great. Again in 
(5) the restoring force coefficient Q when ¢ is zero is 
an infinitely great negative number. It is impossible 
in any physical apparatus to make provision for the 
application, even instantaneously, of infinitely large 
damping resistances and restoring forces. This 
difficulty can be overcome by, in effect, adjusting the 
instant at which the pendulum starts to record the 
displacement curve. Recording begins at some short 
interval after the nominal zero instant. At that time 


finite values.* 
The pendulum employed is of the torsional type. 





equations of a fundamentally insoluble type provides 





considerable length containing a coil C mounted on 


a vertical torsion wire W and supported at B on a 
jewel bearing. The axes of the solenoid and coil 
are coincident at X X. Balance weights are provided 
on the coil in order that its moment of inertia may 
be adjusted. Ifa damping term P z is present in the 
equation the pendulum takes the double form shown 
in Fig. 8 im which two coils are mounted one below 
the other on the torsion wire each coil lying within 
a separate solenoid. Current is fed to the coils 
through mercury contacts. 

If no current is fed to the coil C or the solenoid 
8S Fig. 7 the arrangement will constitute a torsional 
pendulum the period of which will be determined 
by the moment of inertia I of the coil, the stiffness 
of the torsion wire and the frictional and air resistance 
acting on the coil. The equatidn of motion of the 
coil will therefore be 

lé+p 6+q 6=0. 
It may be taken that the coefficients p and qg are 
negligibly small in comparison with the coefficient 
Q of the restoring moment applied to the coil when 
current is fed to it and to the solenoid. 

The general method of operation consists of 
feeding the coil and solenoid with alternating current 
of the same phase and frequency and, while keeping 
the amplitude of the solenoid current constant, of 
modulating the amplitude of the coil current in 
accordance with the requirements of the equation 
being studied. If 7; is the value of the constant 
solenoid current and i, is the instantaneous value 
of the modulated coil current then the couple acting 
on the coil to deflect it away from or to restore it 
towards its resting position will be proportional to 
i374, 9. Hence since is is constant the differential 
equation governing the motion of the coil will be 

16+Ki,6=0 (9) 
The moment of inertia I, being constant, may be 
regarded merely as a factor determining the scale 
on which the results are to be read. We may there- 
fore write (9) as 

6+Q 6=0 (10) 
where Q is a coefficient varying with %. It follows 
then that if the motion of the pendulum is recorded 
photographically by means of a beam of light and 
a mirror the curve drawn will be a graphical solution 
of an equation of the Mathieu type provided %, is 
varied in accordance with the variation of the 
coefficient Q specified in the particular equation being 
studied. 

If the equation being studied contains a damping 
term P & the double coil arrangement Fig. 8 is used. 
One of the coils, C,, say, is employed in the manner 
just described to give the term Q 6 in the differential 
equation governing the motion of the pendulum. 
The other is arranged to give the P 6 term. It will 
be noted that in this case the variable coefficient 
P has to be associated with the angular velocity 
of the coil and not, like Q, with its angular 
displacement. 

To modulate the current 4, in the coil C or C, 
equipment indicated in Fig. 9 is employed. A 
solenoid A carries alternating current of fixed 
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Fic. 9—-CURRENT MODULATOR 


frequency and is designed to produce with it an 
alternating sinusoidal flux as uniform throughout the 
cross section as possible. A narrow slit S is cut in 
the side of the solenoid in such a way as to disturb 
the uniformity of the flux to the minimum extent. 
Through this slot a thin contour C B D can be intro- 
duced. This contour is wound in the direction 
C BDC with very fine wire the terminals of which 
are at a and b. At any degree of insertion of the 
contour the voltage e induced in the contour coil 
is proportional to the shaded area. Hence if the 
curved profile of the contour is suitably shaped and 
if the contour is advanced into the interior of the 
solenoid at a uniform rate the voltage induced in 
the coil can be made to vary with the passage of time 
in any desired manner.® 

The induced voltage in the contour coil is impressed 
upon the grid of an alternating current amplifier 
arranged to operate on the rectilinear part of its 
characteristic. As a iesuli the amplitude of the 
alternating current in the output circuit of the 
amplifier will be modulated in accordance with the 
same law as that governing the variation of the 
voltage e in the contour coil. The method is limited 
by the range within which the characteristic of the 
amplifier remains linear. If this range is overstepped 
distortion will occur and errors will creep into the 
results given when the modulated output is fed to 
the coil C or C, of the integrating pendulum. 

As an alternative to the method indicated in Fig. 9 
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which, as will be noted, is based on a linear move- 
ment of the contour and the definition of its curved 
profile in terms of Cartesian co-ordinates, a contour 
swinging about a fixed point O Fig. 10 may be used. 
In this case polar co-ordinates are employed to define 
the working profile of the contour. In some cases 
the adoption of polar co-ordinates should simplify 
the calculation and construction of the profile but 
for the most part Cartesian co-ordinates, it is believed, 
will be found to be preferable. 

The integrating contour Fig. 9 or Fig. 10 provides 
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in this way a means of feeding the coil C or C, of the 
integrating pendulum, Fig. 7 or Fig. 8, with an alter- 
nating current the amplitude of which is modulated 
in a predetermined manner. The two elements com- 
bined therefore give a means of obtaining a graphical 
solution to any equation of the form #+Qz=0 
where Q is a coefficient varying in a prescribed manner 
with the passage of time. We have now to consider 
the extension of the method to the solution of an 
equation of the form +P z+Qa2=0, that is to say of 
an equation containing a “damping ’”’ term Pz in 
which P is a coefficient varying like Q with the 
passage of time, or in some other regular manner. 

As already noted this damping term is introduced 
by means of the second coil C, Fig. 8. If current is 
fed to this coil and its solenoid a second couple will 
be applied to the pendulum. This couple will act 
simultaneously with and be additional to the restor- 
ing moment produced by the first coil C, and its 
solenoid. Ifthe couple thus applied is directed always 
to oppose the velocity of the pendulum it will be 
capable of reproducing in every respect the effect 
of a frictional or viscous resistance. We must not 
however restrict ourselves by adhering to the common 
conception of damping as being derived from fric- 
tional or viscous forces which oppose the velocity. 
The term “damping couple”’ is to be extended to 
cover any moment acting on the pendulum which is 
governed in its amount by the velocity of the pen- 
dulum as distinct from the “ restoring ’’ moment 
which is governed by the displacement. Under this 
definition “‘damping’’ may not always be in the 
nature of a resistance to the velocity. It may be of 
a negative character, that is to say it may be directed 
to assist the velocity. It may even alter in the course 
of time or from swing to swing from resistance to 
assistance. Negative damping, although it has no 
meaning if the damping is derived from frictional or 
viscous forces, is not a mathematical abstraction. It 
can be made a physical reality in the case of the 
integrating pendulum—and in other forms of equip- 
ment working under controlled damping—by a 
simple reversal of the electrical or other connections 
at one point in the equipment. In the integrating 
pendulum negative damping has sometimes to be 
applied. An instance occurs in the case of Legendre’s 
equation. 

The damping term P z involves not only a variable 
coefficient P but its association with the velocity 
%—or 6—of the pendulum. The variation of P in 
accordance with the requirements of the differential 
equation under investigation may be produced by 
means of a second integrating contour similar to 
that shown in Fig. 9 or 10 or by simpler means if 
conditions permit. The association of this variable 
coefficient with the velocity of the pendulum can be 
carried out in the manner indicated in Fig. 11. On 
the axis of the oscillating system of the pendulum— 
the axis defined by the torsion wire W Fig. 7—there 
are fixed two armatures A, and A,. In Fig. 11, it 
is to be understood, this axis passes through the 
points O O, the two armatures, for the sake of clarity, 
being represented as having been turned separately 
through 90° relatively to their true position on the 
axis OO. The armature A, lies in a uniform radial 
field produced by an electro-magnet M, and carries 
acoilC,. The voltage induced in this coil as measured 
across its terminals a6 will be proportional to the 
instantaneous velocity of oscillation 6 of the pen- 
dulum. This voltage is applied to a push-pull circuit 
the currents from which are amplified by thermionic 
valves. The amplified currents i, and 7, are fed to 


two coils C, and C, on the second armature A, 
which lies in the field of a second electromagnet M, 





excited by a coil F,, The two coils C, and C, are 
wound to oppose one another. Hence when the 
velocity of oscillation of the pendulum is zero the 
two currents ¢, and ¢, are equal and therefore no 
resultant couple is applied by the armature A, to 
the pendulum. When the pendulum velocity 6 is 
other than zero the difference of the two currents 
#, and #, is proportional to the velocity and therefore 
if the field of the electromagnet M, is constant the 
couple applied to the pendulum by the action of the 
armature A, will be K 6 where K is a proportional 
constant. 

The value of the constant K is dependent upon a 
number of factors including the flux density of the 
field of M,. Hence to convert the constant K into a 
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coefficient P varying in the manner specified by the 
damping term of the differential equation being 
studied it is sufficient to vary the flux density of M, 
in a corresponding manner. This variation may be 
produced by regulating the current in the coil F, or 
in that of a second magnetising coil F, with which M, 
is provided. The exact procedure to be followed 
would be determined by the requirements of the 
particular equation being studied. For example in 
Bessel’s equation (5) and also in the Fermi Thomas 
equation (7) the requirement is that the coefficient P 
should vary inversely with the passage of time. This 
variation could be readily obtained by introducing 
into the circuit of the coil F, a resistance which 
increases uniformly with time in accordance with a 
law of the form r=r,+t the constant resistance frp 
being included for the purpose of avoiding the 
condition corresponding to an infinitely great damp- 
ing couple at zero time. With such a resistance in 
the circuit of the coil F, the flux in M, would be pro- 
portional to 1/(t)+-t) where ¢, is a small fixed quantity 
and therefore the damping couple applied by A, 
to the pendulum would be proportional to 6/(t)+-t). 

As another example we may consider the solution 
of Van der Pol’s equation 

#—(A—B 2?) ¢+Cx=0 (11) 

This equation represents what is known as a relaxa- 
tion oscillation and arises in the theory of electrical 
oscillations and a number of other studies. The 
motion corresponding to it differs from the decaying 
oscillation represented by equation (1) in so far as it 
is determined by a damping force which changes from 
a negative to a positive value as the displacement x 
increases from zero. At «=0 the damping is negative. 
It continues to assist the velocity until «= +,/A/B 
at which displacement it becomes zero. Thereafter 
the damping becomes positive and resists the velocity 
to an ever-increasing extent. 

Since the coefficient C of the restoring moment 
term in (11) is constant it is unnecessary to modulate 
the amplitude of the current applied to the coil C, of 
the integrating pendulum Fig. 8. The damping 
term in (11) may be written as -A%+Bzx*¢. The 
first portion can be applied by means of the arrange- 
ment shown in Fig. 11, the current in the coil F, 
being kept constant in view of the fact that the coeffi- 
cient A is not a variable quantity. The negative 
nature of that part of the damping couple represented 
by A & can be secured by a simple reversal of the elec- 
trical connections to the coil F,. The second part of 
the damping term namely B z* # necessitates the use 
of the second coil F,. The current flowing in this coil 
has to be regulated in a manner proportional to the 
square of the displacement x. This regulation may 
be secured by means of an integrating contour Fig. 12 





comprising a solenoid A penetrated by two shaped 
coil elements B, and B, the form of which is calcu- 
lated in terms of polar co-ordinates. These two 
elements are mounted about a common axis parallel 
or coincident with the axis of the pendulum and con- 
nected therewith in such a manner that they rock to 
and fro in unison with the displacement of the 
pendulum. The two elements are connected in series 
and when one is within the field of the solenoid A the 
other is withdrawn from it. The current induced in 
whichever coil B, or B, is within the solenoid field at 
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To Fy (Fig. 11) 
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any instant is amplified and fed to the second coil Fy 
of the electro-magnet M, Fig. 11. The flux produced 
by F, will oppose that produced by F, with the result 
that at any instant the net flux will be proportional 
to —A+Bz2* and therefore the damping couple 
applied by A, to the pendulum will be proportional to 
(—A+B 2?) @. 

One of the attractive possibilities of this system 
of solving differential equations graphically lies in 
the fact that it may be applied not only to equations 
of known type which have already been encountered 
in physical applications but also to equations which 
may be written down but which at present have no 
known application. The solutions of such equations 
may provide valuable suggestions to mathematicians. 
One equation of this ‘‘ imaginative” kind would be 
that governing the motion of a body which would 
exercise simple harmonic motion but for the fact that 
the restoring force, instead of being directly propor- 
tional to the displacement, is a function of the 
velocity. This equation would have the form 


#+A.f (#).2=0 (12) 


Again it is possible to imagine a body moving under ~ 
conditions determined by a combination of those 
expressed by the Mathieu equation (6) with those of 
Van der Pol’s equation (11). The equation of motion 
of such a body would be 


#¢—(A—B a*) #+(C+D cos Et) z=0 


These and many other equations which can equally 
well be written down are clearly within the capacity 
of the equipment to solve by suitable adaptations of 
of the general methods described. 

The accuracy of the results given by the equipment 
depends upon several practical considerations such 
as the absence of friction in the supports of the 
oscillating system, the freedom of the torsion wire 
from elastic hysteresis, the absence of distortion in 
the amplifying circuits, the freedom of the magnetic 
circuits from hysteresis and the operation of the 
electro-magnets over a range which does not touch the 
saturation point. It is believed that all things con- 
sidered the larger the scale on which the equipment is 
built the more accurate will be the results obtained 
from it. 

It is estimated that the error of the results obtained 
from the equipment might be made as low as 1 per 
cent. or even less. This figure is admittedly consider- 
ably greater than the theoretical error assigned to the 
differential analyser. Judged however on the basis 
of practical accuracy the difference between the two 
methods of solving differential equations graphically 
would probably be found to be less than the theoretical 
difference because in the differential analyser much 
depends upon the human element. In that machine, 
it may be recalled, the operator has to control by 
hand a moving pointer and to make it follow a curve 
delineated on the input table. There is no correspond- 
ing necessity for the intervention of the human 
element in the case of Dr. Minorsky’s electrical system. 

Finally the facility with which in many cases the 
electrical equipment may be changed over from the 
solution of an equation with given constants to the 
solution of the same equation with different constants 
is a point greatly in its favour. It is suggested that 
it and the differential analyser are really to be 
regarded as allies rather than as rivals, the electrical 
equipment permitting the exploration of the whole 
range of solutions of a given equation in a rapid 
manner while the differential analyser follows with a 
study of those members of the family of curves traced 


(13) 
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by the pendulum which are seen to be of particular 
interest. 


MaruematicaL Noves. 


1 Equation (3) can be solved by a step-by-step process which 
yields the maximum and minimum displacements and the times 
at which they occur. The process is tedious and involves the 
determination of each amplitude from a knowledge of the 
immediately preceding amplitude. The coefficient ¢ of the 
damping term has to be made alternately positive and negative 
in order to fulfil the condition that the damping resistance 
always opposes the velocity. 


? Equations (5)-(8) have been written in a uniform manner 
with time as the independent variable. It is however to be 
understood that the equations may arise with some other 
quantity as the indep t variabl 


5 Mathematically the process consists of adopting the sub- 
stitution t,=t+-t9 where ty is a small fixed quantity. Applied 








for example to Bessel’s equation this substitution gives 
+A [(t-Hty & + {1—Alit+te}* }2=0 
in which ¢ can be varied from zero to infinity without involving 
infinitely great coefficients. 
* In a few cases as in Legendre’s equation 
(1—t) #-2te¢+ {A- B/(1—#) | z=0 
the coefficient of # is not constant. ‘These cases can be dealt 
with mechanically by regarding them as representing the 


motion of a pendulum of variable moment of inertia. Equip- 
ment giving the equivalent of variable moment of inertia has 


5 Ify=f (a) is the equation to the curved profile of the contour 
mn the voltage induced in the coil will be given by 
exkl® f(x) dz. If further =v then the voltage will be 
given bye=K J5 f(t)dt=K.F(t). Hence if F (¢) is given it 


is readily possible by differentiation to derive the requisite 
form of the profile curve. 








Test Runs of ‘‘ Coronation” Trains. 


—~<»———— 


THe L.M.S. Trarys. 

Y the courtesy of the London, Midland and Scottish 

Railway we travelled on the test run of the “‘ Coronation 
Scot,’ from Euston to Crewe and back, on Tuesday, 
June 29th. This run was the first made by the train as 
a complete unit, and it was hauled by engine No. 6220, 
“Coronation,” one of the five similar type specially 
built for the new 6} hours’ service between Glasgow and 
London, which opened on July 5th. The locomotive 
was referred to in our leader of June 18th, and a full 
technical description of it will appear in our next number. 
The train was illustrated in our issue of June 4th. 

The train on June 29th was composed of three 
first-class and four third-class coaches and one 
kitchen car, the weight behind the locomotive being 
263 tons, but the regular service carries an additional 
kitchen car, giving a total weight*of 297 tons and a seating 
capacity for rs ary eg (82 first class and 150 third 
class). The exterior of the train presents a striking and 
pleasing appearance, with its bine background and 
horizontal silver line extending the whole length to 
meet in a ve point on the streamlined front of the 
locomotive. e interior furnishings, such as the 
upholstery, carpets, &c., are in the same colour scheme 
of blue and silver, which is extended to the appointments 
in the lavatories. 

A perfect start from rest was made at Euston, and 
the acceleration of the train was rapidly increased without 
any discernible movement of the coach. The easy riding 
was so marked that it was only by looking out of the 
window that any sense of speed could be obtained. The 
oscillation of the rear coach (in which we travelled through- 
out the down journey) was very slight, and when the 
highest speed, of 114 m.p.h., was reached this coach 
seemed to be even steadier than at some of the lower 
speeds. The lighting, however, was somewhat too 
subdued for the convenient reading of small print. On 
the return journey we travelled in the dining car, the 
third coach from the engine, where the lighting was better 
and the riding qualities remarkably steady. Although 
the speeds were hi not the slightest difficulty was 
experienced in moving about the train. This easy running, 
of course, necessitated an excellent track, and this has 
been attained by the realignment and recanting of a 
number of curves. 

Below are given the booked times of the train for the 
down and up journeys, and against these are given the 
actual times obtained. From these figures it will be seen 


Test Journeys : The ‘‘ Coronation Scot.” 
Down Journey. 




















Miles. | Booked. Actual 
time. time. 
0 Euston ay a ee 9.50 a.m. 9.50 a.m. 
174 | Watford ae ass) «10.8 10.7 
322 {'Teing iy seems v 10.20 10.18 
46} | Bletchley ... ... » | (20.82 10.29 
60 | Roade an A he 10.41 10.40 
923 |Rogby. as fo » | ALO | 10.57 
97 | Nuneaton... ... » | 3.32 11.9 
133} | Stafford... ... » | 1145 | 11.40 
158 Crewe Samire 12.5 p.m 12.0 p.m 
u u 
Booked average speed of 70-2 m.p.h. 
Actual average speed of 73 m.p.h. 
Up Journey. 
Miles. | Booked | Actual 
time. time. 
0 | Crewe Depart] 1.55 p.m 1.55 p.m 
244 | Stafford 8 2.18 | 2.16 
61 | Nuneaton ... 2.49 2.434 
754 | Rugby 3.1 | 2.54 
98 | Roade die. eke on 3.19 | 3.11 
111} | Bletchley ... ... xt 3.28 | 3.20 
1264 | Teing .. queens 3.42 | 3. 
140} | Watford ... ... ,, 3.524 3.39 
158 | Euston «. Arrive) 4,10 p.m 3.54 p.m 
| 





Booked average speed of 70-2 m.p.h. 

Actual epetae Gaull about 80 ook 
that all through the trip the train was ahead of its schedule, 
and the operating department made excellent arrange- 
ments to give it a clear road. The only checks were the 
ordinary service operating ones, and they were so 
efficiently handled that, apart from a close attention to 
the running, it is doubtful if the ordinary passenger would 
have noticed them. 

The run from Euston to Rugby was done at the average 
speed of 74-4 m.p.h., and the run from Euston to Crewe, 
start to stop and including service checks, at the overall 
speed of 73 m.p.h. Soon after leaving Whitmore it was 
evident that a burst of speed was about to be made, and 








those on the train were mildly envious of the people 
along the countryside in their glimpse of the train as it 
flashed past them. During this burst of speed the train 
ran for 5 miles at the average speed of 106-5 m.p.h., 
for 1} miles at 112-5 m.p.h., and momentarily it reached 
the peak of 114 m.p.h. It thus achieved the British 
railway record for with steam traction. The quickly 
approaching stopping place, Crewe, undoubtedly pre- 
vented a higher speed being reached, and rapid but smooth 
deceleration was necessary in order to bring the train 
to an easy and quiet stop at Crewe station. 

Not quite so perfect a start was made when leaving 
Crewe, but the acceleration under smooth running con- 
ditions was as good as when leaving Euston. No attempt 
was made to reach very high on the return journey, 
although north of Wolverton the train sustained 100 m.p.h. 
for 14 miles, and the 67}-mile run between Welton and 
Wembley was done at the average speed of 89 m.p.h. 
The overall run from Crewe to Euston was made at the 
average speed of 80 m.p.h., and the distance—158-1 
miles—was covered in 119 min.—1l2 min. shorter than 
the previous record over the same route. 

ter the run the driver stated that he was hopeful, 
when the engine had been run in, of achieving a speed 
of 125 m.p.h. The fireman mentioned that he had no 
necessity to use the mechanical coal pusher, with which 
the locomotive is equipped, during the trip. 

From the official log of the run we extract the following : 

In the down direction the 158-1 miles, Euston to Crewe, 
were covered in 129 min. 46 sec., at an average speed of 
73-0 m.p.h. start to stop (54 min. gain on schedule). 

The maximum speed between Whitmore and Crewe 
was 114 m.p.h. (as recorded by the speed recorder on the 
engine), while speeds of 112-5 m.p.h. were maintained 
for a full mile, and 106-5 m.p.h. for 5 miles. The maximum 
speed of 114 m.p.h. is the highest yet recorded in this 
country, and the highest (with steam traction) in the 
Empire. 

On the return journey the 158-1 miles, Crewe to Euston, 
were covered in 119 min. (schedule, 135 min.), at an 
average speed of 79-7 m.p.h.—the fastest run ever made 
on the L.M.8S. The 150-2 miles from Betley-road to 
Wembley were run at a “ flying average ” of 83-1 m.p.h., 
and the 69-9 miles from Welton to Willesden at 89-1 
m.p.-h. (The latter is the highest speed ever maintained 
by any steam train for a comparable distance, so far as 
can be traced.) 

Maximum speeds on the return journey included 100 
m.p.h. at Castlethorpe, and 99 m.p.h. between Hemel 
Hempsted and King’s Langley, but no attempt was made 
to equal or improve upon the maximum speed attained 
on the down journey. 

Weather conditions were dull, with a fresh W.N.W. 
breeze on the outward journey, and a sharp shower of 
rain between Stafford and Whitmore. weather con- 
ditions were slightly more favourable on the return trip. 
Load : Eight vehicles, 263 tons tare. 

Streamlined 4-6-2 (Class “7 P ”’), No. 6220, “‘ Coronation.” 
Driver, T. J. Clarke ; fireman, J. Lewis, Crewe (North). 








Weather: Fresh W.N.W. breeze outward, rainstorm Stafford 
to Stanton Bridge. Dull and cloudy on return, with less 
wind. 

* Indicates speed restriction. 

Down Journey. 
Schedule} Actual, 
Miles.| min. | m. sec. | Speeds, 

Euston... ... wes sats 0-0 0 00 00 -— 

Willesden Junction Pass 5:4 8 7 53 

Watford Junction * 17-4 18 17 02 | 864 max 

Tring Station oe cr) a 27 46 ut 

Bletchley ehh: teenie Ie 46-7 41 38 57 81 

Roade Station ..._,, 59-9 51 48 56 | 76 min. 

Blisworth ... ... ., | 62-8} 533 | 51 10 | 86 max 

Rugby ... ... ... y | 82-6] 70 66 29| 38* 

Nunéaton ...- ... .,, 97-1 82 79 05 84 

Tamworth ‘ . 110-0 94 89 24 | 774, 73 

(troughs) 

Lichfield eae? tend!) ge 116-3 99 94 25 | 74, 72} 

Roger ie lie. O.be 124-3; 106 100 46 70 

8 rd ibe wes aie 133-6; 115 109 56 = at 

‘ o 1 

Norton Bridge ... ,, |138-9| 120 | 115 45 60* 

Whitmore... ... ,, 147-6} 127 122 48 85 

Madeley (M.P. 150) __,, 150-0 - 124 27 94 

Mile Post 151 quntthge 151-0 a 125 05 98 

Mile Post 152 eae ae 152-0 = 125 40 104-6 

Mile Post 153 cow: ae 153-0 — 126 15 107 

Mile Post 154 ove 99 154-0 = 126 48 109 

Mile Post 155 wie ae 155-0 127 20 112-5 

Mile Post 156 Ae ee 156-0 127 52 112-5- 

114 

Mile Post 157 oes ae 157-0 — 128 27 | Braking 

Crewe Station ... Arrive | 158-1 135 129 46 a 

















Speeds shown are those recorded by continuous stop-watch 
readings, and apply at or near the points opposite which they 








appear. A momentary maximum speed of 114 m.p.h. was 
registered near the 156 mile post by the speed recorder on the 
locomotive, and appears on the chart of the recorder. 
Overall average speed, Euston to Crewe, 73 m.p.h. 
Average speed for 5 miles, 108 m.p.h. 
Up Journey. 











Schedule! Actual, | 
Miles.| min. | m. sec. | Speeds 
Crewe ... Depart 0-0 0 00 00 
Whitmore... ... Pass 10-5 ll 10 42 
Norton Bridge we 19-2 18 16 51 | 74* 
Stafford Ao PAR 24-5 23 20 58 | _ - 
| No. 
Rugele: is 33-8 31 29 18 | 86} 
Lichfield és 41-8 37 34 44 | 92 max 
Tamworth ... ... » 48-1 42 38 55 89 
Nuneaton... .-- » 61-0 54 48 29 | 90 
Rugby » | 75:5] 66 59 27| 40* 
Blisworth Sey 95-3 82 74 24 914 
WROD ces | wan! Rea, 98 98-2 84 76 22 —_— 
Mile Post 56... ... ,, 102-1 - = = gine 
hie 7 ae 103-3 —- 0 or 
Castlethorpe | TY satle) 
Wolverton 105-7 88} 81 08 83* 
Bletchley o 111-4 93 = = ie 
i deticgen\. tae Dey 126-4; 107 ; 
sic min. 
Watford Junction - 140-7 117} 104 53 | 84,* 87 
Willesden Junction _,, 152-7| 127 112 50 | 85 
Euston ... ... ... Arrive} 158-1; 135 119 00 
' 





Overall ave speed, Crewe to Euston, 79-7 m.p.h. : 
Average pean, im the 150-2 miles, Betley-road to Euston, 
83-1 m.p.h. 








Tue L.N.E.R. Trarys. 


The London and North-Eastern Railway Company 
is introducing still higher s trains between 
London and Edinburgh. On July 5th, 1937, the new 
services began and will be furnished by five streamlined 
engines and special rolling stock. The service, which 
will bear the name “‘ Coronation ” by permission of H.M. 
the King, will run daily from Monday to Friday in each 
direction, leaving King’s Cross at 4 p.m. and Edinburgh 
at 4.30 p.m., the journey in either direction being accom- 
plished in six hours at an overall average speed of 65-5 
m.p.h. > 

The train from London to Edinburgh will make an 
intermediate stop at York, providing connections with the 
Yorkshire cities. The up train in the opposite direction 
will stop at Newcastle to provide a fast evening service 
from Newcastle and district to London. The down train 
will cover the distance of 188 miles to York at an average 

of 71-9 m.p.h. 

The locomotives used have been built at the Doncaster 
Works of the company to the designs of Sir Nigel Gresley. 
In general, the characteristics are similar to those of the 
“ Silver Link ” type designed to haul the “‘ Silver Jubilee ie 
Express. They are named “ Dominion of Canada, 
No. 4489; ‘‘ Commonwealth of Australia,” No. 4491 3 
“Dominion of New Zealand,” No. 4492; “ Union of 
South Africa,” No. 4488; and “ Empire of India, 
No. 4490. By permission of the respective Governments, 
the armorial bearings of each ccuntry have been displayed 
on the cab of the engine concerned. ; 

They have the following principal dimensions :— 


Length over buffers... 71it. Ofin. 
Weight in working order ..._ -.. 167 tons 
Boiler pressure, per square inch 250 Ib. 
Diameter of driving wheels 6ft. 8in. 
Cylinder diameter (three) 18}in. 
Stroke abe ade kes 26in. 
Tractive effort 35,500 Ib. 


The tender is of the corridor type and has been designed 
to conform to the streamline of the train. It carries 
8 tons of coal and 5000 gallons of water. 

The entire train has been streamlined as a whole which, 
apart from the reduction of wind resistance, minimises 
the disturbance to ing trains of these very high- 
speed units. In addition, it provides in the case of the 
engine an excellent smoke-raising device, and is a form of 
streamlining which offers the least resistance to both 
head and side winds, based on the results of extensive 
tests carried out at the National Physical Laboratory. 

The exterior of the train is practically flush from end 
to end, for the spaces between the individual carriage 
bodies are covered by india-rubber fairings and the spaces 
between the wheels by steel fairings, whilst the end observa- 
tion car is of the beaver tail shape. ' 

Each train comprises nine vehicles weighing 312 tons 
and providing accommodation for 48 first-class and 168 
third-class passengers, the total length over buffers, 
including the engine, being 584ft. 2in. The vehicles are 
of the open saloon type and are arranged as four pairs of 
articulated twin cars with a streamlined observation saloon 
at the rear of the train. The formation when leaving 
King’s Cross is : 


Weight 
Seats. T. Cc. Q. 
NE A Or eee RS Oe - 
Brake third iS oe - * 6218 3 
n third Di ES aerate, 4. : 
Kitchen Third .. ... -.- 15\ “411 2 
Openthird ... ... ... -- 42 f°" . 5 
a ee 
itchen third 15 1415 1 
Open bk. third 30 f ¢ i 
+8) ation car 16 33 16 1 
312 0 0 


Total seats, 48 first ; 168 third. 


Each articulated body is 56ft. 24in. long, whilst the 
observation car is 51ft. 9in. over body, the width of each 
car being 9ft. over mouldings. For the exterior finish 
of the train the upper portion of the body side is painted in 
Marlborough blue and the lower portion Garter blue. 
Synthetic paints have been employed throughout. The 
window frames, exterior mouldings, and fittings are of 
stainless steel. The roof is painted aluminium and the 
bogies and bottom skirting are finished black. The 
bodies of the vehicles are teak framed and are panelled 
with steel plates. To ensure a quiet interior the whole 
of the body sides and roof are insulated with asbestos 
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acoustic blanket. Special attention has been given to the 


floors. In addition to a fin. sheet of sponge india rubber 
under the carpet and hair felt between the floorboards, 
the whole of the underside of each vehicle has been 
insulated by means of sprayed asbestos supported on 
The soundproofing has been 


dovetailed steel sheeting. 


is the provision of a fully streamlined end, and advantage 
has been taken of this feature to include an observation 
saloon fitted with a settee and comfortable armchairs 
from which passengers who so desire may for a 
time, and a small fee, obtain a view from the 
rear as the train proceeds. The sides and ceiling 


particularly impressive, the absence of any projections, 
even at the corridor connections, giving a remarkably 
homogeneous effect. The acceleration out of King’s 
Cross was constantly maintained in a manner rather 
surprising to those acquainted with the gradients of this 
part of the line. Speeds were maintained in excess of 
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further enhanced by the interior finish employed, the|of this saloon conform to the streamline shape of | 90 m.p.h. during long stretches, but it was not until the 
whole of the ‘inner walls and ceilings being covered in|the exterior, large windows being fitted at each| return run that the figure of 109 m.p.h. was reached. 


rexine. The windows are formed of double glass with 
an insulating space between. To exclude noise at the 
articulated ends the gangways are lined with felt. 

The bodies are mounted on steel underframes which 
have been fabricated by electric welding and comfort- 
able riding has been ensured by the provision of com- 
pound bolster bogies. Pressure fed grease lubrication 
has been fitted at all articulated couplers, bogie pivots, 
and friction blocks. Pullman vestibules and buckeye 
couplers are fitted in accordance with the usual L.N.E.R. 
practice. The india rubber fairing between the bodies 
was supplied by G. Spencer Moulton and Co., Ltd., and 
is fitted under a small initial tension and secured per- 
manently by screws to the twin ends of the carriages. 
At the outer ends of the vehicles the india rubber is held 
on a series of studs and secured by a steel band extending 
over the roof. An arrangement of clips enables the band 
to be released and the india rubber detached very quickly 
when the carriages are separated to enable the tail vehicle 
to be reversed at the end of the journey and for periodical 
examination of the automatic couplers. 

The train is fitted throughout with a system of ventila- 
tion and heating supplied by J. Stone and Co., Ltd., 
by means of which filtered air, heated to a comfortable 
temperature and thermostatically controlled, is introduced 
into the carriages at floor level and extracted through 
grilles in the lighting fittings in the roof. Ducts leading 
to large extractor ventilators enable the air in each vehicle 
to be completely changed every three minutes. Direct 
ventilation is also obtained by means of a sliding shutter 
ventilator above each side window. 

Wide corridors and vestibule space is a noticeable 
point about the whole train, and recognising that 
passengers travelling on these trains will take more 
luggage than that required for shorter journeys, luggage 
racks have been provided in the spacious entrance vesti- 
bules and additional accommodation has also been pro- 
vided in the tail car. 

The passenger accommodation will be appreciated by 
reference to the illustration opposite. It will have been 
noted that there is no restaurant car, meals being 
served to passengers at the ordinary seats, which are 
provided with tables. The arrangement of the first-class 
tables and seating is novel as far as this country is con- 
cerned. The tables are fixed and the chairs are 
arranged to swivel, enabling the passenger to sit normally 
at the table at meal times and to turn away from it 
when so desired. 

For the service of meals to all 
portion of the train, there are two kitchens, each 
equipped with electric cooking apparatus specially 
designed for this service by J. Stone and Co., Ltd., and 
supplied by Henry Wilson and Co., Ltd., of Liverpool. 
The necessary power is obtained from two 10-kW axle- 
driven generators suspended under each kitchen car in 
accordance with the L.N.E. standard practice. They 
supply power at 180-220 volts. An Exide-Ironclad 
double battery of 210 ampere-hours capacity is carried 
by each car for use when the train is standing. 

One of the most interesting innovations of the train 


seats in the main 





side. Particular attention has been given to the design 
of the windows in the streamlined end of the car, which 
are moulded to the curve of the end over the full width 
of the vehicle. They are made of the special type of glass 
substitute known as *‘ Perspex,”’ supplied by the Imperial 
Chemical Industries. It is unbreakable and is now 
being used extensively for the windows of aeroplanes. 

On Wednesday, June 30th last, we were privileged to 
take part in a demonstration run of one of the trains 
headed by the ‘‘ Dominion of Canada ”’ engine, from King’s 
Cross to Grantham. Viewed in the station the train was 





Before this, however, the train had to be taken around 
the triangle beyond Grantham to turn it, for the observa- 
tion car had to remain at the trailing end. On the return 
run tea was served during some of the high-speed stretches, 
with quite reasonable efficiency, an excellent test of the 
skill of the attendants, as well as of the suspension of the 
train. We paid a visit to the observation car during a 
fast stretch, and found that the riding was surprisingly 
good, especially in view of the car’s position. On curves 
some slight “tail wag” was noticeable when standing, 
but when seated the motion was not noticeable. 








Boilers at Hammersmith Pumping Station. 


eecihceiepeonen > _ 


Te pumping plant of the Hammersmith station of the 
Metropolitan Water Board has been augmented by 
the provision of new water-tube boiler plant manufac- 
tured by J. Samuel White and Co., Ltd., of Cowes, Isle 








of Wight, supplying steam to a turbo pumping set supplied 


by Worthington-Simpson, Ltd., of Newark. The new 


equipment is housed in an extension to the existing build- 


ing on the east side of Standish-road, and has been supplied 














MOTOR- DRIVEN FEED 


PUMP 





42 


THE ENGINEER 





JuLy 9, 1937 








to the designs and specifications of the chief engineer, 
Lieut.-Colonel J. R. Davidson, M. Inst. C.E., and the 
mechanical engineer, Mr, F. E, F. Durham, M.I. Mech, E 

The boiler installation comprises two boilers of standard 
** Samuel White ”’ design, which are of the six-drum, side- 
fired type, fitted with the firm’s superheaters and arranged 
for mechanical stoker firing. 

The normal evaporative capacity of each boiler is 
12,000 lb. of steam per hour with a maximum continuous 
rating of 16,000 lb. per hour, steam being delivered at a 
pressure of 250 Ib. per square inch and a final temperature 
of 680 deg. Fah. at the boiler stop valve. 


Taste I.—Trials of Two Water-tube Boilers ; Hammersmith 
Pumping Station of the Metropolitan Water Board. 


No. of boiler W.69 .. W.68 
Type of boiler Samuel White. 6-S.F. 
6-S.F. 
Date of trial April 7th, April 22nd, 
1937 1937 
Duration of trial 10 hours 10 hours 
Nominal load 12,000 Ib. 12,000 Ib. 
per hour per hour 
Grate surface, square feet we 60 60 
Heating surface, square feet ... 2,700 2,700 
Superheating surface, square feet 700 700 
Economiser surface, square feet 2,000 2,000 


Fuel, 
Name and class Northumberland washed nuts 


Approximate analysi sis— 


Moisture, per cent. bee psa REs4 6... 11-9 
Volatile matter, per cent. ... 30-9... 31-3 
Absolute ash, per cent. is i aes 5-9 
Carbon, per cent.... ...  .. 68-5 67-8 
Gross calorific value bie ca 11,935 11,923 
Consumed per hour ... 1,524 1,540 
Consumed per square foot of 
grate area... ... 25-4 25-6 
Feed Water. 
Temperature entering econo- 
miser, deg. Fah. 157 oF 167 
Evaporated per hour, Ib.. 12,050 eed 11,870 
Evaporated per pound of fuel . 7-91 7°71 
Steam. 
Pressure at superheater outlet, 
Ib. per square inch < 254 252 
Temperature at supetheater 
outlet, deg. Fah. ... ... . 702 712 
Flue Gases. 
Temperature leaving econo- 
miser, deg. Fah. 304 303 
Average CO, ei Se) 10-8 9-9 
Heat Account. 
Efficiency of boiler, superheater 
and economiser, per cent. 82-8 80 
Heat carried away by products 
of combustion, per cent. ... 12-4 12-8 
Heat in ash and clinker, per 
cent. ; 2-4 0-7 
Radiation and unaccounted for, 
per cent. RR ge ate Aish 2-4 6-0 
Totai, per cent. : 100-0 100-0 
Guaranteed efficiency, per cent. 78 S6 78 


Two steam drums of large diameter are connected to 
three water drums by three banks of generating tubes. 
Practically all the tubes are straight and the combustion 
chamber is placed between the front and middle banks. 
The design is such that the front bank absorbs radiant heat 
and the gases pass through the middle bank and then 














In service the new boilers have proved to be most 
satisfactory, and one of their chief characteristics has 
been shown to be their responsiveness to changes in the 
heat release in the combustion chamber, whether the 
change be by damper adjustment or alteration of grate 
speed, fluctuations in load being easily and promptly met. 
The superheat temperature has proved to be scarcely 
related to load variations, there being between full load 
and one-third load a change of no more than 30 deg. to 


STOKER, STOKER 


40 deg. Fah., a feature which is highly desirable in indus- 
trial plants using superheated steam. 

Turning now to the details of construction, each steam 
drum has an internal diameter of 45in. with an overall 
length of 8ft. 7}in. over the drum ends. The front and 
middle water drums are 23in. internal diameter, and 
7ft. 104in. overall, while the rear water drum is 8ft. 4fin. 
overall and has an internal diameter of 36in. All the 
drums are of riveted construction with the tube plates 
lin. thickness in all drums, the shell plates being jin. 
thick with the exception of front and middle water drum 





BOILERS IN HAMMERSMITH PUMPING STATION 


through the superheater to the rear bank. After leaving 
the boiler the gases flow through an economiser, which is 
common to both boilers, and finally enter a flue, which also 
serves a battery of Lancashire boilers. The existing 
chimney provided for the Lancashire boilers has been 
utilised and an induced draught fan fitted at its base to 
augment the draught. A by-pass is arranged so that the 
gases can pass directly to the chimney when it is desired 
to isolate the economiser. 





shell plates, which are fin. thick. The drums were 
hydraulically tested to a pressure of 460 lb. per square 
inch before the tube holes were bored. 

The boiler tubes in the two banks adjacent to the fire 
are all 1jin. external diameter, 9 L.S.G. or_0-144in. thick, 
and each bank has fourrows of tubes. Inthe rear bank, con- 
sisting of sixteen rows, the tubes are l}in. external dia- 
meter, with a thickness of 11 L.S.G. or 0-116in. The 
total surface of each boiler is 2700 square feet, with a 








‘arranged by means of a 4 H.P. water turbine. 





superheating surface of 700 square feet and a combustion 
chamber volume of 690 cubic feet. 

The superheater is of the “U” tube construction, 
six flow, and the tubes have an external diameter of 
lfin., with a thickness of 11 L.S.G, or 0-116in, 

Each boiler is fired by a chain grate mechanical stoker, 
supplied by Edward Bennis and Co., Ltd. Views of the 
boiler and the stokers are given in the accompanying 
engravings. The stokers for both boilers are driven from 
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DRIVE AND CONTROL PANEL 


a common shaft, coupled at one end to a variable-speed 
motor capable of a speed variation of 91-130 r.p.m. 
At the other end of the shaft an alternative drive is 
Both motor 
and water turbine are fitted with worm reduction gear 
and are coupled to the line shaft through friction clutch 
couplings. Each stoker is fitted with a secondary air fan, 
which is designed to give a supply of air at Gin. W.G. The 
active grate area of each stoker is 60 square feet. 

The Green economiser is of the gilled tube type, and is 
designed to deal with 24,000 lb. of gas per hour per boiler, 
at a temperature of 650 deg. Fah. when working on the 
normal load of 12,000 lb. of steam per hour. 

The induced draught fan previously referred to was 
manufactured by James Howden and Co., Ltd., of Glas- 
gow, and is driven by a Metrovick 35 H.P., 200-volt D.C, 
motor. It has a maximum output of 33,000 cubic feet 
per minute, and is arranged to give an available draught 
over the grate of 0-25in. w.g., the speed variation being 
520-860 r.p.m. 

Two turbo feed pumps were supplied, one steam driven, 
of Weir’s make, and the other an electrically driven pump 
supplied by Worthington-Simpson, Ltd., of Newark-on- 
Trent. This pumpis illustrated on page 41. It is driven by a 
30 B.H.P. Laurence Scott motor and has a designed output 
of 35,000 Ib. of water at a maximum boiler pressure of 
320 Ib. per square inch when running at 3000 r.p.m. 
A reciprocating feed pump by J. H. Carruthers, Ltd., 
of Glasgow, has also been installed. 

Special attention was given to the conditioning of the 
feed water, and for this purpose an evaporating and 
distilling plant was supplied by Caird and Rayner, Ltd., 
in conjunction with which an air-cooled ‘ Filtrator ’’ is used. 

A complete set of boiler instruments was supplied by 
Allen West, Ltd., and comprises steam and water record- 
ing and integrating meters, a ‘‘ Mono ’’ CO, recorder and 
draught gauges, all mounted on a steel panel, which is 
shown in one of our illustrations. 

The whole of the installation was in accordance with 
the high standard of finish which distinguishes Metro- 
politan Water Board machinery, and on completion a 
ten-hour test was carried out on each boiler, with the 
results shown in Table I, the actual efficiency being 24 per 
cent. greater than the guarantee. 








R.A.F, AutrropE Fiiext.-—The Air Ministry announces 
that the following message has been received by Lord 
Swinton, Secretary of State for Air, from Buckingham 
Palace: The King was interested and gratified to hear 
that a Royal Air Force officer had regained the altitude 
record for this country by attaining a height of prac- 
tically 54,000ft. His Majesty will be glad if you will 
convey to Flight-Lieut. M. J. Adam his sincere congratu- 
lations on this very remarkable feat.—HarpDINGcE. 


TYNE’s SECOND Biecrest Liner.—After the launch of 
the steamer ‘‘ Port Halifax” for the Port Line at the 
shipyard of Swan, Hunter and Wigham Richardson, Ltd., 
of Wallsend-on-Tyne, the slipway will be prepared for 
the keel of the 26,500-ton passenger and cargo liner 
ordered by the Shaw, Savill and Albion Line. This ship 
will be the biggest vessel built on the Tyne since the 
“ Mauretania ’’ in 1907. On an adjoining berth, which 
has been enlarged, the new battleship ‘‘ Jellicoe ’’ is to be 
laid down. 














JuLty 9, 1937 





THE ENGINEER 








Rail and Road. 


New S.R. Line.—A new railway line at Dungeness, 
with stations at Lydd-on-Sea and Greatstone, and with 
communication to London, vid Ashford, Kent, has been 
opened by. the Southern Railway. 


G.W.R, BripGE Reconstructions.—The bridge carry- 
ing the main line over a public road near St. Erth is to be 
reconstructed, ment with the West Bromwich 
Corporation, the bri carrying Cordley-street over the 
railwey at Swan Village isto be reconstructed and widened. 


Britis# | ete or Transrort.—The German 
Minister of Dr. Dorpmiiller, on July Ist 
received Sir Alfred Read and some 200 members of the 
British Institute of rt, who had arrived on a visit 
to Germany. The Gold 1 of the British Institute of 
Transport was presented to Dr. Dorpmiiller. 


Street TraFric ResEaRrcH.—The Bureau for Street 
— Fy wae ipa ar Sedihiek, case announces the 
offer of n te fe , each carrying a stipend 
of 1200 dollars and an additional amount not sien e oe 
200 dollars for travel and field investigation, The regular 
annual fee of 400 dollars will be deducted from the 
fellowship. 


FLoopiicstTine 4 Marsnatuine Yarp.—A modern 
system of fi ting is to be installed at the Temple 
Mills, Stratford, goods marshalling yard of the London 
and North-Eastern Railway Vertical electric 
floodlights will provide lighting without glare. This 
yard has some 48 miles of sidings, and can accommodate 
about 7000 goods wagons. 

Om FRom Coal mn Manonuria.—Mr. Y. Matsuoka 
President of the South Manchuria Railway Company’ 
states that the extraction of oil fuel from coal in com 
mercial quantities will be started shortly by a C 
invented at the Japanese naval fuel depét at Tokuyama. 
He estimates that there will eventually be an annual 
production by this method of 300,000 tons of oil. 


L.M.S. 0-6-0 Encorves.—The first of a new class of 
0-6-0 tender engine has recently been completed at 
Crewe. big of which a series of fifteen is being 
made, are y similar to the standard locomotives 
of similar type already in service on the L.M.S.R., but 
the design ineludes a new type of chimney, which is also 
being fitted to older engines when their chimneys require 


renewal, 


Tue New Mryx.—On Tuesday, July 6th, a luncheon 
was he'd at the Dorchester Hotel to announce the 
‘New Minx,” designed and built by the Hillman Motor 
Car Co., Ltd,, of Coventry. The chair was taken by 
Lieut.-Col. J. A. Cole, the chairman of the company, 
who referred to the success of the “Minx” car in this 
country and in the Colonies. He claimed that. with one 
exception the “‘ New Minx ” was the lowest priced 10 H.P. 
car on the market, 


L.M.S8. Conrracts.—The L.M.S. Railway announces 
that contracts have been placed for the new School of 
Transport (staff training college) at Derby; for the 
rebuilding of the passenger stations at Moreton, Meols, 
Leasowe, and Hoylake, in connection with the electrifica- 
tion of the Wirral Line; for excavation work in connec- 
tio with the provision of a new passenger station at 
Apsley, between Boxmoor and King’s Langley, Herts.; 
and for architectural and steel work in connection with the 
new booking-office at Crewe Station. 


Raritway TraFFic FigurEs.—With the monthly railway 
statistics for Great Britain is published a table of the 
aggregate figures for the three months ended March 3l1st 
and the twelve weeks ended March 20th, 1937. Passenger 
journeys made during the three :nonths, excluding season 
ticket holders, show an increase compared with the corre- 
sponding period of on er of 4,831,469, or 1-6 per cent. 
Tonnage of freight, excluding free-hauled traffic conveyed 
during the twelve weeks increased, compared with the 
corresponding period of 1936 by 1,465,526, or 2-1 per cent. 


L.M.S. Stanmore Brancxe.—With the completion of 
the new station at Belmont, the L.M.S. Railway has 
introduced augmented services on its Stanmore branch 
between Harrow and Wealdstone and Stanmore, Middle- 
sex. Following the provision of a crossing loop at Belmont 
(the intermediate station), and alterations in the signalling 
arrangements, two trains instead of one are able to work 
this single-track branch. During “ rush hours ” there is a 
10-min. service from 6.43 a.m, until 10 a.m., and from 
4.11 p.m. to 7,6 p.m. on week-days and from 11.43 a.m. 
to 2.25 p.m. on Saturdays, thus enabling six instead of 
four trains every hour to be run during the peak periods. 


AccIpENTS ON British Rar.ways.—The annual report 
of the Chief ing Officer of Railways shows that 
last year the liability among passengers to casualty in 
train accidents was one killed in every 582 millions carried, 
and one injured in every 3-5 millions. In the case of 
railway servants the passenger and freight miles worked 
were about 26 millions per fatality and 6 millions per 
injury. Casualties at public road level crossings, including 
killed and injured, amounted roughly to one per 150 
crossings. Accidents occurring during 1936 are arranged 
under three headings: Train, movement, and non-move- 
ment. In train accidents the numbers of passengers 
killed and injared were three and~497 respectively. Ten 
cases of train accident’ were attended by loss of life among 
railway servants; the total casualties in such accidents 
were 17 killed and 73 injured. In movement accidents 
(t.e., accidents caused by, or connected with, the movement 
of railway vehicles, exclusive of train accidents), 62 
passengers were killed and 5261 injured. Among servants 
of the companies and contractors, the casualties in move- 
ment accidents were 195 killed and 2680 injured. In 
254 accidents at level crossings, 52 persons were killed 
and 41 injured, including 44 pedestrians, of whom 35 
were killed and nine injured. In both train and movement 
accidents the casualties among passengers, servants, 
and other persons, totalled 335 killed and 8638 injured. 
The number of fatalities is the same as in the previous 
year, when the number of injured was 7563, and com- 
pares with the annual average of 308 for the period 
1930-34. The average number of injuries for this period 





Miscellanea. 


Fre Atarm EquiemMent.—The London County Council 
is to install a new fire alarm system at the Battersea and 
Shadwell fire stations at a cost of £4000. 


JOHANNESBURG’S DEVELOPMENT.—The “City Council 
has approved expenditure of £1,000,000 on development 
schemes, including £600,000 for storm water i , 
and £120,000 for the construction of houses in the Orlando 
native township. 


TELEPHONE CHARGES TO NortH AmEeRica.—Reductions 
in telephone charges to Canada and the U.S.A., ranging 
from 1s. to 6s. a minute came into operation on July Ist. 
The new full rates vary from 28s. to £2 minute, and 
the rates for Sundays and night rates donk, 10 p.m, to 
10 a.m., from 20s. to 28s. 


Passport Concession For B.I.F.—The Department of 
Overseas Trade announces that free passport visas will 
be given to foreign buyers visiting next year’s British 
Industries Fair. The visas, which can be had on ica- 
tion to the nearest British Consular Officer, are v for 
three months from the date of issue. * 


SynTHETIC LeatHER.—A factory is shortly to be opened 
at Gravesend for the manufacture of a leather substitute 
from a particular kind of seaweed found in the Thames 
Estuary, and especially on the shores of the Isle of 
Thanet. 
more cheaply than any comparable material, and is more 
durable than ordinary leather. 


AGRICULTURAL ENGINEERING.—The Henry Ford Insti- 
tute of Agricultural Engineering, Boreham, near Chelms- 
ford, was inaugurated on Thi , July lst. The Insti- 
tute has been primarily formed in order to meet the 

read of mechanisation in British farming. It will provide 

retical and private instruction in the use and care of 
power machinery for farmers and their workers. 





MetTat FoR Roors.—Approximately half a million 
pounds of Monel Metal have been used recently for roofing 
purposes in New York City. This material was selected 
because of its successful service for more than a 
quarter of a century in the Pennsylvania Railroad Station 
roof. Examination of this roof that 300 years’ 
service can be obtained by the use of Monel Metal. 


Scrap Iron Appeat.—The British Lron and Steel Cor- 
poration have undertaken a campaign to develop among 
householders, farmers, and traders a habit of collecti 
and disposing of their scrap iron. From 10 tons of 
scrap it is possible to produce 9 tons of steel. mya 
there is no shortage of serap iron, an increase in the 
amount available would result in a great saving of coke 
and ore. 


Mixes Inspectors.—Captain Crookshank, Secretary, 
Mines Department, announces that he has decided to 
create sixteen additional posts in the Mines Inspectorate, 
and to fill these posts by the appointment of junior 
inspectors in so far as suitable candidates present them- 
selves. A competitive examination will accordingly be 
held. Forms of application can be obtained from the 
Under-Secretary for Mines, Establishment Branch, Mines 
Department, Dean Stanley-street, Millbank, London, 
8.W.1. 


Dervonrort Dockyarp ExtTEension.—Work has now 
been begun at Devonport ard on a large scheme 
of extension of No. 10 Dock, which will cost over half-a- 
million pounds. We are given to understand that it 
is the intention of the Admiralty to so enlarge and 
widen the dock as to make it capable of aecommodati 
the largest capital ships in the Navy. The estima 
cost of reconstruction of the dock is given as about 
£400,000, and £128,000 worth of machinery is also to 
be provided. 

EMERGENCY TELEPHONE CaLis.—A new procedure 
has been brought into operation in London to secure the 
special attention of the exchange o' on calls to the 
fire brigade, police, or ambulance authorities in cases of 
emergency. Special equipment has been installed at 
automatic exchanges in London which will ensure that 
when a subscriber, whose telephone dial has letters as 
well as figures, dials “999,” an emergency lamp and 
buzzer at the exchange will indicate to the operator that 
the call is specially urgent. 


Lake Meap SroracEe.—According to a note in Engi- 
neering News-Record, storage in Lake Mead, formed by 
Boulder Dam, up to May 28th, had reached 13 million 
acre-feet. This amount provides a head of 428ft. on the 
turbines of the power house, or more than enough to ensure 
the continuous production of the power now under con- 
tract. Spring run-off from the mountains at the head- 
waters of the Colorado River is responsible for the steady 
rise in the lake, which amounted to 1-8ft. per day during 
the last part of May. The lake behind the dam is now 
105 miles long. 

FoamMEep Slag.—The demand for lightweight concrete 
in modern building is increasing, and several novel 
materials which can be used for making it, in place of 


pumice or furnace clinker and coke breeze, are described 
in a bulletin prepared by the t of Scientific 
and Industrial Research. One of these ts is foamed 


slag, made by rapidly chilling molten slag from blast- 
furnaces manufacturing pig iron. It is extensively used 
in Germany, and it is claimed that blocks 50 per cent. 
larger in size than ordinary clay bricks are only half the 
weight, and for the same volume are only half the price 
of clay bricks. 


Peat Propvucrion 1x U.S.A,—The production of peat 
in the United States increased substantially in 1936, 
according to reports received by the Bureau of Mines 
from operators of commercial plants that were active 
during the year. The total production of peat and peat 
humus in 1936 amounted to 46,126 short tons, valued at 
266,883 dollars, against 37,060 tons valued at 199,377 
dollars in 1935. In addition to the larger domestic 
output, imports of peat moss reached the record figure of 
75,066 tons, making a total of 121,192 tons of peat avail- 
able for domestic consumption in 1936, compared with 
91,607 tons in the previous year—an increase of 32 per 
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cent. 
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Air and Water. 


New Arr Service.—A daily air service between Moscow 
and Stockholm by way of Riga has been opened. Mails 
will be carried without surcharge. 


New Unton-Castite Motor Liver.—The Union-Castle 
Mail Steamship Company’s new motor liner, “ Capetown 
Castle,” a sister ship to the “Athlone Castle” and 
“ Stirling Castle,” is to be launched from Harland and 
Wolff’s Belfast yard on September 23rd. 


GupER Recorp.—Two Russian glider pilots claim to 
have established a new world’s record by reaching a height 
of 14,100ft. in a two-seater glider. A storm encountered 
during their descent caused the breaking up of their 
machine, but the airmen escaped by parachute, and the 
sealed barograph is said to confirm the airmen’s claims. 


THe “QvEEN Mary’s” PRroprLiters.—Speaking at 
Southampton last week, before sailing to America, Sir 
Percy Bates, chairman of the Cunard-White Star Line, 
said that experiments were being carried out with a new 
set of propellers to give information to be used for the 
** Queen Mary’s” sister ship, now being built at Clyde- 
bank. 





Biytx Porr AccommMopatTion.—Work on the provision 
of a new tidal basin in the river Blyth at Cambois, started 
in 1933, is nearing completion. Ample safeguard against 
ion will be found in the new basin, which has an 
area of about 5 acres and will accommodate twelve to 
fourteen ships. Dredging to a channel depth of 24ft. has 
been completed. 

Tae New ComMANDER-IN-CureF.—Admiral the Earl 
of Cork and Orrery has hoisted his flag in the ‘‘ Iron Duke ” 
as Commander-in-Chief, Portsmouth, in succession to the 
late Admiral Sir W. W. Fisher. The flag of the new 
Commander-in-Chief was saluted with seventeen guns by 
a naval saluting battery. H.M.S. “ Curacoa”’ returned 
the salute with thirteen guns. 


Sours Arrican Arr Survey.—A twin-engine aero- 
plane, adapted and equipped for air survey work in South 
Africa, has left for Johannesburg. It will be used as soon 
as it arrives for air photography in the carrying out of 
air survey contracts. The machine is fitted with an auto- 
matic pilot and an electrically operated camera, which 
makes the usual overlapping exposures. 


New R.A.F. Suppty Deror.—Work will begin shortly 
on the erection of a Royal Air Force supply depot rt 
Kingmoor, near Carlisle. The depot will cost £800,000, 
and it is expected that 500 men will be engaged on the 
construction of the buildings. The site covers several 
square miles, and the headquarters block will be on the 
main Glasgow road at Harker, near Carlisle airport. 


New Dock Gates ror SEAHAM.—The south dock at 
Seaham Harbour, from which about 2,000,000 tons of coal 
a year is shipped, is to be fitted with new gates. It is 
expected to be a month before the dock can be used again, 
and in the meanwhile the coal from local collieries will be 
sent by rail to Sunderland and other ports. The dock 
gates consist of four leaves, each leaf weighing 80 tons, 


An ‘“ Exursition Trarn.’’—Final preparations are 
being made for the railway tour which is to be carried 
out by an Imperial Airways ‘“ Exhibition Train,” illus- 
trating air travel progress. The train consists of two 

ially equipped coaches, and it will be seen in July at 

ictoria Station and other places. The exhibition includes 

a number of models of historical and modern aircraft of 
transport types. 

Ramscate Arrport.—On Saturday last, July 3rd, 
Ramsgate Municipal Airport was opened. The airport 
is less than a mile from Ramsgate Harbour, and is 100 
acres in extent. The administrative building is designed 
after a modern aeroplane wing, with a large flat balcony 
roof superimposed by the control tower. The airport 
is owned by Ramsgate Corporation and operated by 
Whitney Straight, Ltd. 

Crvm Arrport aT SrIncAPORE.—Between 7,000,000 and 
8,000,000 cubic yards of earth, excavated from nearby 
hills, was used to fill up the mangrove swamp which was 
the site of the new civil airport at Singapore. The aero- 
drome surface has been constructed so that it rises from 
the edge to the centre at a gradient of 1 in 100, and just 
below the surface is a network of subsoil drainage pipes 
in order to cope with the tropical rainfall. 


ANGLO-ARGENTINE SHiPPinc.—Latest shipping returns 
from Buenos Aires show that with the general recovery of 
trade and business from Argentina there was an increase 
of 56 per cent. in the number of ships entering the port 
of Buenos Aires during the first five months of this year, 
compared with the same period in 1936. British ships 
entering the port showed an increase of 64 per cent., and 
comprised 566 vessels, out of a total of 1644. 


Heuicorrer ReEcorps.—Ali world’s records, it is 
claimed, have been broken at Bremen by a helicopter, 
which is said to have reached a height of 2500 m., remained 
in the air for 1 h. 20 min. 49 sec., attained a speed over 
a distance of 20 kiloms. of 122-533 kiloms. an hour, flown 
in a straight line 16-4 kiloms., and in a flight returning to 
its starting point 80-04 kiloms. The records have been 
submitted to the Fédération Aeronautique Internationale. 


A New Moror Liresoat.—lIt is announced that 
Lady Londonderry will name a new motor lifeboat 
which the Royal National Lifeboat Institution has 
built for its station at Seaham, Durham, on July 3rd. 
Lord Londonderry will preside. The new boat has 
cost £3776, and has been built out of a sum of £7500 

nted to the Institution by the executors of the 
te Miss E. W. Allen, of Northam. The balance will 
be used towards the maintenance of the station. 


Wrretess INTERFERENCE.—The discovery of the cause 
of aeroplane wireless “ static’? was reported to the 
American Association for the Advancement of Science 
at its meeting at Denver, Colorado. Engineers and 
meteorologists report that the static, which has been 
blamed for mixed signals and accidents, is caused by the 
discharge of static electricity from. the trailing edges of 
wings and the tail surfaces gathered from certain cloud 
formations. It is believed that it will now be possible to 
eliminate the interference. 
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HIGH-SPEED TRAINS. 


WE record to-day upon another page two 
demonstration runs with steam locomotives on 
British railways. Both trips were made to inaugu- 
rate high-speed services to the North and cannot 
fail to recall to those whose memories are long 
enough the famous race to Aberdeen of 1895, 
faithfully and graphically recorded in our pages by 
that pioneer of railway timers, Rous-Marten. 
There were many who feared that the grouping of 
the railways, by removing rivalry, would destroy 
the incentive to improvement. There is no evidence 
that it has done so; but perhaps rivalry was 
never such a potent factor in the improvement of 
train services as the pride of engineers and 
managers and the pressure of public opinion. Yet 
there is, at this time, another factor of no small 
consequence, the desire of the C.M.E.’s who are 
steam men to show that the steam operation is 
capable of doing all that electrification could hope 
to do and for less money. No one familiar with the 
locomotive has ever doubted that it could attain 
the speeds now reached ; or that it is capable of 

ter if and when they are called for. 

But the public had to be convinced of the fact, and 
we notice with the greatest satisfaction the excel- 

lent “‘ press ” which these demonstration runs have 
been accorded. Such demonstrations, coupled 
with the magnificent daily services opened on 
July 5th, will do more than any amount of argu- 
ment to convince the people of this country that 
there is no need to depart from a system which has 


numerous advantages. The Englishman is very 
prone to depreciate himself, but in the face of what 
is being accomplished he will be niggardly, indeed, 
if he does not admit that his own railways are main- 
taining the reputation which they have always 
enjoyed in the eyes of foreigners, if not in his, We 
leave to him the satisfaction of claiming that if it 
had not been for his grumblings and criticism 
these advances would have never been made. 

Of the two engines taking part in the trips little 
remains to be said. Mr. Stanier’s new engine was 
discussed in a leading article in our issue of 
June 18th, and will be illustrated by a two-page 
drawing in our next issue. Sir Nigel Gresley’s 
engine is virtually the ‘Silver Link” with a 
slightly heavier tender. The two engines are 
astonishingly alike in their principal particulars ; 
the total weight of engine and tender is practically 
the same for both designs, and the length over 
bufiers differs only by an inch or two. Both use 
a pressure of 250 lb. and the tractive effort differs 
by only 500 lb. in favour of the L.MS. engine. 
But that engine has 6ft. 9in. wheels, against the 
6ft. 8in. of the L.N.E.R. engine. Both loco- 
motives are streamlined ; Sir Nigel’s in what we 
may call the rococo or curved style, and Mr. 
Stanier’s in the severe ultra-modern straight 
horizontal style, accentuated by a painted line, 
which, carried right through the train, may earn 
for it in due course the nickname of the “ Silver 
Streak ’’—a very fitting and appropriate epithet 
when she is seen sideways at speed. Onits inaugu- 
ration run of September 27th, 1935, Sir Nigel’s 
‘* Silver Link ” reached 112 m.p.h. For the credit 
of his company Mr. Stanier had to beat that, and 
on Tuesday, June 29th, his engme and train 
dropped from Whitford almost into Crewe at an 

average speed of 106-5 m.p.h., touching 114 m.p.h. 
momentarily, as recorded by the engine speedo- 
meter. The weight behind the L.N.E.R. engine, 
in 1935, was 230 and behind the L.MS. 
engine last week 263 tons. In both cases 
these momentary high velocities must be 
regarded as stunts. Railway travel is not 
improved by going all out downhill for a mile 


_|or two on a selected track. An engine that will 


haul a train of three hundred and fifty tons or so 
up hill and down dale at a constant rate of eighty 
miles an hour is the ideal. It may be attainable, 
but at too high a cost, as long as a few very heavy 
gradients exist. The engine that would take 
Shap or Beattock at that speed would be over- 
powered for the rest of the road. Hence the 
C.M.E. has to solve the problem of designing an 
engine—to suit his own lines—that will be able to 
make a high average speed. It must be able to 
run freely downhill and to climb without distress. 
That is what Mr. Stanier and Sir Nigel have been 
aiming at and what they have attained. From 
London to Edinburgh is just 400 miles by the 
L.M.S. and nearly 393 by the L.N.E.R. By the 
latter the distance is scheduled to be covered in 
six hours with a 312-ton train of coaches and by 
the former in six and a-half hours with a train of 
297 tons, but more passengers—232 against 216. 
The respective average overall booked speeds 
are 65} and 61-5 m.p.h., including one stop 
each way, on both routes, but long stretches 
are covered at much higher speeds, as the figures 
given on page 39 show. 

Those who have followed with more than super- 
ficial interest the question of streamlining will 
study the design of the trains with interest and 
await economical results with impatience. Sir 
Nigel has gone all out. Not only is his engine 
streamlined and the train made flush from end 
to end, but he has added a supernumerary coach 
in order to test the advantages of a beaver tail. 
Theoretically the trailing end of a moving body is 
as important as the leading end in the reduction of 
air resistance. Mr. Stanier has not departed so 
much from precedent. His engine is equally 
streamlined, but his train is not ; he has not made 
it flush by fairing the spaces between the coaches, 
has not attempted to reduce the undercarriage air 
resistance, and has kept to the familiar tail coach. 
If the engines could be “swopped” for a few 
months valuable data on the length to which it is 
economical to carry streamlining would become 
available. There are two interesting points 
which generally escape attention. Every passenger 
is aware of the air pressure which is caused when 
a couple of trains pass each other at high speeds. 
At arelative passing speed of 180 to 200 m.p.h. that 
may become an important consideration and stream- 
lining may be necessary to reduce it. The other 
point is the manifest disadvantage of the employ- 
ment of a special tail coach, in that it has to be 








end of the train. The cost of that movement must 
be set against the coal saved—a small item 
perhaps, but not an entirely negligible one. 


Railway Signalmen’s Releases. 


THE cause of the accident on the Southern 
Railway at Battersea Park on April 2nd, upon 
which Lieut.-Colonel Mount’s report was recorded 
in our issue of last week, recalls to mind some 
similar cases of signalmen improperly releasing 
their instruments in the earlier days of this century, 
and the difficulty of overcoming what may seem, 
to the uninitiated, a very simple problem. In the 
early days of the interlocking frame everything 
was mechanical and manually operated, and as 
long as the levers were pulled and replaced in their 
proper order no further safeguards were provided. 
If the signalman pulled the wrong levers there was 
nothing to prevent him putting them back, 
immediately or whenever he discovered the 
mistake, and so possibly causing an accident. 
Then began the application of electricity to provide 
some safeguards to moving trains, and by the 
combination of interlocking signal levers with the 
electric block instruments the lock-and-block 
system was evolved. The two ruling principles in 
this system are that the signalman is compelled 
to operate his outdoor signals in accordance with 
the block instruments controlled by the signalmari 
at the signal-box in advance, and that the whole 
of the operation must be carried out in a certain 
definite order. Later on, about 1880, a back-lock 
on the signal lever was introduced, whereby the 
lever could be replaced sufficiently far to put the 
signal arm to danger, but the lock was not released 
until the train had passed out of the section and 
had operated an electrical treadle attached to the 
rail, when the lever could be put back its full 
movement. The signalman was thus prevented 
from completing a movement under unsafe con- 
ditions when things were normal. 

But then came the thought: What must the 
signalman do to free his instrument, should the 
necessity arise, under safe conditions, but when 
things were not normal? The signalman might 
make a mistake, or a movement might have to be 
cancelled, or some portion of the electrical appa- 
ratus might. fail—on the safe side, it must be 
emphasised, but nevertheless preventing the 
signalman from making any operating movement, 
with the consequent disorganisation of the traffic. 
Hence means had to be found to provide facilities 
for the locking to be artificially released. Here was 
apparatus specially provided for safeguarding 
traffic movements with the human element elimi- 
nated as much as possible, and it seemed unfor- 
tunate that some means must on occasion be 
employed to interfere with the security the 
apparatus provided. Who was to determine that 
conditions were safe for the lever to be released ? 
If a station master or a signal linesman were always 
present in close proximity to every signal-box, 
either of them could be made responsible for satisfy- 
ing himself that conditions were safe before 
releasing the lock, but such arrangements could 
not be made for obvious reasons, the object of 
the release being to prevent unnecessary delay. 
Eventually a cancelling key—or its equivalent— 
was provided to effect the release and to be used 
by the signalman himself at his own discretion. 
In the case of the Sykes lock-and-block system, it is 
by no means certain that the inventor was agree- 
able to this provision, unless placed in the hands of 
a responsible person other than the signalman, and 
certain of the (then) Board of Trade Inspecting 
Officers of Railways had strong opinions on the 
subject. Colonel Yorke, reporting on the accident 
on the North British Railway at Charing Cross, 
Glasgow, on March 28th, 1900, said : “ It would be 
a great advantage if the key were altogether dis- 
pensed with.” General Hutchinson, in 1900, 
suggested the co-operation of the signalmen on 
both sides of the frame to be released; Major 
(as he then was) Pringle, in 1901, suggested that 
the key be placed in charge of a station official. 
Colonel von Donop, after the accident on the Great 
Eastern Railway at Colchester, on July 12th, 
1913, said: “The key is an undoubted flaw in 
the system’’; and Colonel von Donop, in 1916, 
after an accident on the South-Eastern and 
Chatham Railway at Cannon-street, commented on 
the free use of the key and suggested that some 
limitation be imposed. With reference to Colonel 
Pringle’s suggestion, there was a signalman at 
Westminster, Metropolitan District Railway, who 
released the lock by the use of a knife in 1903, 
when the correct releasing key was locked in the 











taken off at each terminus and put on the other 





station inspector’s office : and in the same year a 
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station inspector at King’s Cross, Metropolitan 
Railway, whilst temporarily relieving the signal- 
man, improperly released it. 

The recent case at Battersea Park shows that 
whatever precautions are provided, and though 
these show no signs of weakness during many 
years’ service, the action of one man—with no 
unlawful intent, but the desire to keep the traffic 
moving—may nullify the most careful arrange- 
ments established to safeguard him from possible 
error. With the advent of the operation of points 
and signals by power, it became the duty of the 





signal linesman to effect such releasing as might 
be necessary, and with the additional safeguard of 
the track circuit, indicating on the illuminated 
diagram the position of any train in the area con- 
trolled from the signal-box, any possible risk of a 
misunderstanding was eliminated. In modern 
installations special apparatus has been provided, 
wherein a predetermined time must elapse before 
the releasing circuit is obtained, and the signalman 
can release the locking under what, up to the 
present, has proved to be the ideal safe and most 
effective method. 








The Engineering Institute of Canada. 


(From Our Own Representative.) 


GATHERING of over seven hundred engineers, 

which might properly be termed a minor Imperial 
Engineering Congress with the added advantage of a 
large representation of American engineers, assembled 
in Montreal during the week beginning June 14th, to 
celebrate the semi-centennial of the Engineering Insti- 
tute of Canada. This national voluntary body was 
founded in 1887 as the Canadian Society of Civil Engi- 
neers; the change of name, to Engineering Institute, 
took place in 1918 simultaneously with a broadening 
of the scope and activities of the society. To-day, the 
Institute is representative of all main branches of 
engineering in the Dominion, having a membership 
of about 4200, operating through twenty-five 
branches in all the leading cities of the country. The 
fifty years of the Institute’s history coincide with the 
period of intense development of the young country 
which had received its charter only twenty years 
before the Institute was founded, into the great 
Dominion of to-day. The part which engineers and 
their works have played in this development is well 
illustrated in the records of the Institute, and its 
predecessor, as also in the pages of the excellent special 
edition of the Engineering Journal, prepared asa part of 
the jubilee celebration. This 230-page volume contains 
seventeen papers descriptive of all leading branches 
of engineering endeavour in the last fifty years of 
Canada’s history ; it is, in consequence, a fascinating 
reeord. This background of the past was widely 
appreciated during the recent meetings of the engi- 
neers of to-day, the names of the many distinguished 
past presidents of the Institute, prominently dis- 
played all round the scene of the main Montreal 
meetings, being a most telling reminder of this 
heritage. 

One thing only occurred to mar the success of an 
otherwise most pleasant week, this being the sudden 
and tragic death, in Montreal, of Mr. Harrison P. 
Eddy, just four hours before the meetings opened. 
Mr. Eddy, well known as a distinguished consulting 
sanitary engineer in North America, and a past 
president of the American Society of Civil Engineers, 
was a familiar and respected figure at Canadian 
engineering gatherings ; he was to have been received 
into honorary membership of the Institute at the 
opening session. This event, held on Tuesday, June 
léth, had to start with the announcement of his 
passing by the President of the Institute, Mr. G. J. 
Desbarats, C.M.G., of Ottawa, the meeting paying 
silent tribute to Mr. Eddy’s memory. Greetings were 
then presented to the Institute from almost fifty 
other bodies, Canadian, British, and American. 
Representatives were present to convey greetings from 
the leading engineering bodies of Australia, New 
Zealand, France, and Denmark, whilst at the banquet, 
held later in the week, spoken greetings were heard 
from leaders of the engineering societies in Australia, 
New Zealand, and India, so that the Empire joined 
most cordially in this celebration. 

The British delegation to the meetings was headed 
by Sir Alexander Gibb, President of and representing 
the Institution of Civil Engineers, who was later one 
of the eight distinguished engineers to be admitted 
to honorary membership in the Institute, scrolls 
being presented to the majority of the new members 
at this session. In addition to Mr. Eddy and Sir 
Alexander, those honoured in this way were Professor 
R. W. Angus, Professor of Mechanical Engineering 
at the University of Toronto; George H. Duggan, 
for many years head of Dominion Bridge Company, 
Montreal, now a leading Canadian industrialist, and a 
past President of the Institute ; the Honourable C. D. 
Howe, well known as a Canadian consulting engineer, 
and now Canada’s first Minister of Transport, in the 
present King administration; 8S. J. Hungerford, 
president of the Canadian National Railways, trained 
as @ railway engineer; Jacques Rabut, prominent 
French consulting engineer for reinforced concrete 
work ; and the Honourable Grote Stilring, civil engi- 
neer and agriculturist, the first engineer to enter the 
Canadian Cabinet, being Minister of National Defence 
in the recent Bennett Government. Institute medals 
and awards were also presented on this Tuesday 
morning, the Sir John Kennedy Medal, highest award 
of the Institute, being given to John G. Sullivan, a 
past President of the Institute, a railway engineer of 
eminence, who has practised privately in recent years. 





A well-attended luncheon followed this opening 
meeting, at which brief addresses were given by Mr. 
H. Y. Potter, representing the Society of Chemical 
Industry of Great Britain ; and by Mr. J. H. Herron, 
representing the American Society of Mechanical 
Engineers, Mr. Herron’s address being an appre- 
ciation of engineers as contributors to social progress 
throughout the last fifty years. The afternoon was 
devoted to an “ overseas’ technical session, three 
papers being presented, two in abstract form only, by 
distinguished British engineers. The first was a 
brief history of “ British Engineering Societies and 
their Aims,” by Brigadier-General Magnus Mowat, 
in which special attention was devoted to the work of 
the Institution of Mechanical Engineers, of which 
General Mowat is the Secretary. Mr, Hugh Beaver, 
partner of Sir Alexander Gibb, followed with a paper 
on “ Industrial Zoning,” this being an interesting 
survey of the ways in which it has been necessary for 
the British Government to interest itself actively in 
industrial development. State intervention has come 
to stay, suggested Mr. Beaver, the question of the 
day being which direction this intervention is to take. 
The third paper, and the only one to be discussed, 
was an explanation of the inception, construction, 
and operation of the British grid system, by Mr. 
Johnstone Wright, Chief Engineer of the Central 
Electricity Board, representing the Institution of 
Electrical Engineers at the meetings. In view of the 
wide use of electricity in Canada and the many mis- 
conceptions in the minds of Canadians with regard to 
the grid system, this paper was most timely, the 
questions asked of the author being indicative of the 
interest taken in his presentation. As the system will 
be well known to all in Great Britain no more need 
be said about the paper, which, printed in full in the 
Engineering Jourral, constitutes a full review of the 
first ten years’ work of the Central Board. This first 
day of the meeting closed with a reception and dance. 
It may be mentioned that a private function of a very 
pleasant nature held on this same evening was a 
dinner tendered to Sir Alexander Gibb by the 
members of the Institution of Civil Engineers resident 
in Montreal and Eastern Canada, about seventeen 
being present at what appears to be only the second 
of such meetings ever held in Montreal. 

Wednesday, June 16th, was given over to four 
technical sessions, two being held concurrently 
in both morning and afternoon. In keeping with the 
nature of the Engineering Institute, all the main 
phases of engineering were then considered, one 
of the morning sessions being devoted to a symposium 
of eight papers on Canadian coal, its uses and 
economics, and the other to a group of electrical 
papers. The fuel papers considered all types of 
Canadian coal, from the Maritime Provinces and 
from the West of Canada, several of the papers 
giving actual operating records for stations in which 
the coal had been in use for some time. The elec- 
trical papers dealt with the use of electricity in the 
metal and fertiliser plants at Trail, B.C., mechanical 
and cathode ray systems of television, characteristics 
of modern electrical relays, and modern technique 
in arc welding. A proposed demonstration of tele- 
vision could not, finally, be arranged, but many 
illustrations of apparatus and results were shown 
to the meeting. Owing to the number of papers 
presented at all the technical sessions, discussion 
was severely limited in every case; written dis- 
cussions will therefore constitute the main comments 
on the papers, when printed later in the Engineering 
Journal. 

The second official luncheon, which provided a 
welcome break between the technical meetings, was 
made notable by two remarkable addresses, the first, 
one of greeting from Scottish engineers followed by 
a brief review of the development of the river Clyde 
and the harbour of Glasgow, being given by Mr. 
A. C. Gardner, Chief Engineer of the Clyde Naviga- 
tion Trust, representing at the meeting the Institu- 
tion of Engineers and Shipbuilders’ in Scotland. 
Canadian engineers of Scottish training or origin 
were present in such numbers as to make Mr. 
Gardner’s greeting unusually warmly received. The 
other address was to have been delivered by Mr. 
Harrison P. Eddy; notes for the address which 
Mr. Eddy had prepared were made available, and 


a 





read to the meeting, proving to be a most inspiring 
challenge to engineers suggested by consideration 
of “ The Next» Fifty Years,” Mr,, Eddy foresaw, 
as a result of engineering effort, a. great. reduction 
in the length of the working week, in the coming half- 
century, and he interpreted this as a challenge to 
engineers to accept the responsibility which this 
change will carry with it. in calling for broadened 
educational effort, more particularly of engineers 
themselves, a broadening of the functions and 
activities of the leading engineering societies being 
also desirable. 

One of the afternoon technical sessions 
devoted to civil engineering papers, opening with 
one by Mr. R. E, Chadwick, of Montreal, on the use 
of “ Pre-cast Units in Engineering Construction.” 
Mr. Chadwick advocated the extension of this con- 
struction method, as being specially applicable to 
Canadian conditions, giving many imstances of 
pre-cast concrete work in recent North American 
construction operations. Discussion of this subject 
disclosed some difference of opinion, although Mr. 
Chadwick’s suggestion was stated by several engineers 
to be specially applicable to work between high and 
low water levels, in tidal construction. A full descrip- 
tion of a new bow-string (tied arch) reinforced 
concrete highway bridge across the North Saskatche- 
wan River, winter construction methods having to 
be adopted for all pier work, followed as the second 
paper; a special feature of the presentation being 
the attention given to strain and temperature 
measurements made during construction. The con- 
cluding paper at this session was a review of ‘ Freight 
Hauling in Undeveloped Territories of Canada,” 
a subject of much topical interest in view of the 
gradually extending sphere of major construction, 
occasioned by water power development and mining 
operations. This paper, by Mr. J. B. D’Aeth, of 
Montreal, gives unusually complete cost data with 
regard to the various methods adopted for hauling 
in bush country. Concurrently, attention was 
being given to three general papers, one being a 
comparison of stream flow gauging methods, and 
another a review of modern motive power. This 
paper, given by Mr. H. B. Bowen, of the Canadian 
Pacific Railway, gave much relevant data with 
regard to leading particulars of modern steam loco- 
motives, the author being of the opinion that the 
day of the steam locomotive is far from over as yet. 
The third paper, by Mr. J. H. Parkin, of the National 
Research Council staff at Ottawa, was a very full 
review of all the main factors entering into a general 
consideration of the ‘‘ North Atlantic Air Service : 
London to Montreal.” The paper, consisting of 
forty-six closely printed quarto pages, is a very 
complete summation of all data available from 
previous experiences in long-distance flying, coupled 
with an estimate of the possibilities of the Empire 
service which is scheduled to start at the beginning 
of July. It was discussed briefly by leading Canadian 
aeronautical engineers, and also by Mr. H. E. 
Wimperis, President of the Royal Aeronautical 
Society, which he represented at the meeting. The 
vote of thanks to the author was moved by Hon. 
C. D. Howe, who, as Minister of Transport, is 
responsible for the trans-Canada air service, also 
to be inaugurated during the present summer ; 
Mr. Howe took the opportunity to explain Canada’s 
participation in the proposed trans-Atlantic service. 

The official banquet of the week was held on this 
Wednesday evening, the Institute being honoured 
by the presence there of the Governor-General of 
Canada, Lord Tweedsmuir, an honorary member of 
the Institute, who delighted the assembled guests 
with one of his finely phrased and sympathetic 
speeches. After lauding the work done by engi- 
neers, especially in Canada, and suggesting that the 
profession has always been the foundation of our 
civilised society, Lord Tweedsmuir continued with a 
plea that even in “‘ a country like Canada, where you 
are dealing with nature in its wildest forms, the engi- 
neer should also be something of the artist.... I 
find a real beauty in the West in the grain elevators, 
with their white domes and towers, which carry the 
eye from the immense prairie levels to the blue 
prairie sky. I do not suppose there was any conscious 
artistic purpose in the building of these elevators, 
but the result is excellent... .” But the Governor- 
General suggested that there should be a conscious 
artistic purpose in the design of bridges, and, without 
saying much more than that, left in the minds of all 
his hearers a challenge for the future. Other speeches 
were made by several Past-Presidents of the Institute, 
the toast to the Institute being moved very eloquently 
by Mr. E. P. Lupfer, Vice-President of the American 
Society of Civil Enginers, who stressed the value of 
Canadian-American international co-operation. 

Thursday, June 17th, and the last day of the 
Montreal programme, was devoted to visits to places 
of engineering interest in the vicinity of Montreal, 
One party made a tour of the harbour, another visited 
the five main bridges leading off the island of Mont- 
real ; locomotive shops, oil refineries, electrical works, 
and the city waterworks were visited by other 
interested parties, eleven visits in all being paid, 
The day was brought to a close by a smoking concert 
of the type which has now become a leading feature 
of the activities of the Montreal Branch of the Insti- 
tute, at which talent peculiar to the province of 
Quebec assisted in making the evening a pleasant 
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one. On the day following about eighty of the visit- 
ing engineers proceeded to Ottawa, where they were 
entertained by the Ottawa Branch to a welcoming 
luncheon, spending the remainder of the day visiting 
interesting engineering works of the Ottawa district. 
A dinner and dance in the evening was the concluding 
function of the celebrations, the speaker being the 
Hon. C, D. Howe, who made it the occasion for a full 
explanation of some of the technical phases of the 
trans-Canada air service which the Dominion Govern- 
ment, through a subsidiary company to Canadian 
National Railways,-has been promoting. Mr. Howe 
pointed out that although inter-urban air services 
had not been developed to any marked degree in 
Canada, yet the Dominion was in the forefront of 
aerial freight services, Canadian planes carrying 
about five times the freight carried by air in the United 
States, and 60 per cent. of all the freight carried in 
aeroplanes within the British Empire. The regular 
schedule of the Montreal—-Vancouver service will allow 
for leaving Montreal at eight in the evening, arriving 
in Vancouver the following noon. It was announced 
later that the first test trip will be made by Mr, Howe 
personally within the next few weeks. 

Thus ended a very successful week of meetings, 
which marked in fitting manner the completion of the 
first fifty years’ life of the Engineering Institute of 
Canada. As was to be expected, many references 
were made in addresses to the next half century, and 
thoughts suggested for those present who might be 
able to attend the centenary celebrations. Although 
generally semi-humorously made, these suggestions 
did cause many to give thought to the future, and so 
to become optimistic, for the vitality displayed on all 
sides by all phases of the meetings leaves ground for 
but few doubts as to the achievements which may 
be expected of Canadian engineers and engineering 
in the immediate and even the more distant future. 








Obituary. 
BERNARD POWELL-BRETT. 


Many of our readers, particularly in the Midlands, 
will regret to hear of the death on Thursday, July Ist, 
of Mr. Bernard Powell-Brett, the son of the late Mr. 
E. 8S. Brett, one of the original founders of Bretts 
Stamping Works, Coventry, now known as Bretts 
Patent Lifter Company, Ltd., of Foleshill Works, 
Coventry. Mr. Powell-Brett died at his home, 
Diddington Hall, Hampton-in-Arden, at the com- 
paratively early age of fifty-three. For some time 
past he had been in indifferent health, but it was not 
until about a fortnight ago that he was confined to 
his bed. He was born in Coventry, and received 
his education at Masons College, Birmingham, now 
the University of Birmingham. His apprenticeship 
was served with John Hands and Sons, ironfounders, 
of Birmingham, and at his father’s works, where he 
took an active part in the activities of the firm and 
its administration, and succeeded his father as the 
chairman of the firm, and its general manager. Mr. 
Powell-Brett was also a director of John Hay and 
Sons, of Sheffield. He was keenly interested in the 
advancement of British trade, both at home and 
abroad, and was one of the first members of the 
Federation of British Industries and a member of the 
Grand Council of the Federation. His death will be 
widely regretted in Warwickshire, where he had 
many interests. He was an associate member of the 
Institution of Locomotive Engineers. 








A RAILWAY CENTENARY EXHIBITION. 


A SPECIAL exhibition has just opened at the Science 
Museum to commemorate the centenary of the open- 
ing of the London and Birmingham and the Grand 
Junction railways. It will continue till the end of 
September. The exhibits include pictures, drawings, 
documents, books, &c., relating to these lines, lent 
for the occasion by the London, Midland and Scottish 
Railway Company, C. F. Dendy Marshall, J. Philli- 
more, and others. Before 1837 there were only a few 
short, scattered, and mostly unconnected railways 
working in the British Isles. The Grand Junction 
Railway was 82-6 miles long, and by its junction with 
the Liverpool and Manchester Railway connected 
Birmingham with many of the most important Mid- 
land towns, so that, on the opening of the completed 
London and Birmingham Railway, 112 miles long, a 
most important trade, postal and passenger trunk 
line service came ixito being and formed the founda- 
tion on which much of the existing railway system 
has been built. The London and North-Western 
Railway arose in 1846 by the amalgamation of these 
two railways. The earlier schemes for both these 
lines met with much opposition, but eventually Acts 
authorising their construction received the Royal 
assent on the same day, namely, May 6th, 1833. The 
Grand Junction Railway was opened on July 4th, 
1837, and the first portion of the London and Bir- 
mingham Railway, from London to Boxmoor, on 
the 20th of the same month, though the whole line 
was not.opened until September 17th of the following 
year. In some respects the lines form an interesting 
contrast. On the G.J.R. steep gradients, up to 1 in 85, 
were permitted, so that the line consisted mainly of 
alternate short lengths of cutting and embankment, 








This greatly reduced the initial cost, but heavier 
locomotives were required. On the other hand, the 
L. and B.R., except for the short portion of the line 
from Euston to the Camden depot, which was worked 
by stationary winding engines, used no gradient 
steeper than 1 in 326, so that longer cuttings and 
embankments and several long tunnels were required, 
but lighter engines could be used. On the L. and B.R. 
only Edward Bury’s four-wheeled locomotives were 
at first employed, while on the G.J.R. all the engines 
were six-wheelers. Mr. Robert Stephenson was the 
engineer responsible for the building of the L. and 
B.R., while the actual construction of the G.J.R. was 
supervised by Mr. Joseph Locke. 








Derailment at Langrick* 


Ow March 8th last the 12.44 p.m. up express passenger 
train from Lincoln to Boston was approaching Langrick 
Station at high speed when it became almost completely 
derailed. The engine itself remained on the rails, but its 
tender and the following six vehicles were derailed all 
wheels. The train was lightly loaded, and there were 
fortunately no serious casualties, eight passengers suffer- 
ing minor injuries and shock. The trai comprised one 
quadruple articulated non-corridor set, one six-wheeled 
brake van, and one six-wheeled third-class saloon. The 
total weight was 91 tons. The engine was “ No. 126,” 
of the 2-6-0 type, weighing in working order with six- 
wheeled tender, 123} tons. It was of the same class, 
“ K.3,” as ‘‘ No. 2764,” which was concerned in the derail- 
ment at Postland on July 27th, 1936. The combined brake 
power of the engine and train was 63-5 per cent. The 
passage of the engine widened the gauge for approximately 
one rai on the outside of a left-handed curve of 
40 chains radius. This caused the tender to be deflected 
to the left and derailed to the inside of the curve, and the 
consequent destruction of the track caused derailment of 
the following vehicles. The couplings held, and after 
running 333 yards from the initial point of derailment, 
the train came to rest with all vehicles practically upright 
and in line, the tender and the leading bogie of the train 
con, aepogen to the left and the remaining wheels being 

iled to the right or outside of the curve. There was 


no telescoping. 
Conciusion, 


This accident was clearly brought about by failure in 
the lateral strength of a road, overdue for renewal, which 
had been insufficiently strengthened by spot re-sleepering. 
The fi i failed to withstand the outward thrust, 
accentuated by a deficiency of superelevation, of a heavy 
and rigid locomotive at high speed (60 m.p.h.) on a 40- 
chain curve. The gauge became widened, probably by 
the passage of the engine itself, at a point where the 
holding power of the fastenings of the outer rail had 
seriously diminished, having regard to the advanced age 
of the sleepers. Beyond this point the fastenings held, 
where newer sleepers had been introduced, and the result- 
ing distortion of the outer rail probably caused the tender 
to be violently deflected. Conditions thus became favour- 
able to the mounting of the inner rail by the left leading 
tender wheel, the weight on which might have been 
appreciably relieved by centrifugal action, assisted 
possibly by some surging of the water in the half-empty 
tank. That the tender, and not the engine, became derailed 
was, I think, fortuitous, but the engine’s greater length 
(and its weight) would render it less sensitive to rapid 
angular displacement, and the leading pony truck, which 
was swing link controlled, might also have exercised a 
steadying effect. Had the engine not remained on the 
rails the accident would certainly have been attended with 
more serious consequences. 

Although engines of the “‘ K.3”’ class had been work- 
ing non-stopping passenger trains over this track for a 
number of years without trouble, decay of the sleepers in 
the chair seats and round the spike holes was becoming 
progressively more serious, and had possibly been accele- 
rated during recent months by the exceptionally wet 
season. It only required the additional strain of rather 
higher speed than usual to bring about complete failure. 

It was recognised as long ago as 1931 that this section 
of line was nearing the end of its useful life. It was sub- 
mitted for inclusion in the 1932 relaying programme, but 
was struck out for reasons of priority. 





REMARKS AND RECOMMENDATIONS. 


As a result of this accident the company took steps 
forthwith to prohibit the running of engines of the 
“K.3” class between Lincoln and Boston, pending full 
consideration of the condition of the track, and the 
original porom for re ring has now been put into 
effect. ructions have been given to examine the 
question of the operation of engines of this particular class 
on other secondary lines where the material is becoming 
old, with a view either to prohibiting them or limiting their 


I think, however, that this case illustrates the necessity 
of giving consideration to the condition of secondary lines 
generally in relation to the increasing speed and weight 
of traffic. As it is the company’s policy to modernise 
their locomotive stock by the construction of heavy 
engines of general utility type in which large tractive 
power is combined with capacity for high speed, simul- 
taneous a of the enn Sat peeery 
lines appears to be necessary in 0: to take vantage 
of this policy. Otherwise, the use of such engines has to 
be limited, or their speed restricted, to ensure that the 
safety margin is not unduly lessened, 

As has been pointed out previously, the merits of spot 
replacement of sleepers as a normal method of mainten- 
ance appears to be jionable, and I recommend that 
this practice should be limited as far as possible to the 
replacement of sleepers which for any reason have shown 
@ sub-normal life. Spot replacements which are com- 
menced on a comprehensive scale are apt to go on inde- 
finitely, and it becomes more difficult to judge the true 
condition of a section of line whether in the course of 





* Abstract from Report by Maj. G. R. 8. Wilson. 





day-to-day maintenance or when the track comes under 
consideration for complete renewal. 

The deficieney. of superelevation® of this 40-chain-eurve 
must have added appreciably \to the pressure on the 
fastenings of the outer rail, and, having regard to the 
increasing speed of traffic, I think it should now be 
increased to conform with the latest standards in this 
respect. It would also appear to be desirable to consider 
this point generally. 








SIXTY YEARS AGO. 


Between Mr, E. J. Reed and Mr. Nathaniel Barnaby— 
Mr. Reed’s successor as Director of Naval Construction 
at the Admiralty—a hot argument arose in 1877 concern- 
ing the design of our newest warship, H.M.S. “ Inflexible.” 
Mr. Reed did not like the design. In fact he said that if 
the ship when in action suffered a comparatively small 
amount of da in non-vital parts of her structure she 
would lose all her stability and topple over. Her design 
was certainly unorthodox. It represented an attempt to 
combine the central citadel plan with the shot-proof 
under-water deck plan. The hull proper had an armour- 
plated deck which was submerged 7ft. below the level of 
the sea surface, On this deck, occupying about one-third 
of the length of the ship there was built up an armoured 
citadel extending 9ft. or 10ft. above the water line and 
carrying two twin gun turrets. On the submerged deck 
forward and aft of the citadel light unarmoured plating 
was erected to continue the line of the top edge of the 
citadel forward to the bow and aft to the stern. These 
upper works were covered over with a light deck on which 
cabins were erected for the accommodation of the crew. 
The space within the upper works was devoted to the 
stowage of coal and stores and in addition contained a 
water-tight compartment intended to be filled with water 
for the purpose of steadying the ship and reducing her 
stiffness. ing it may be noted that some years 
later—round about 188]1—the idea at the root of these 
water-tight compartments was developed into a system 
intended to reduce rolling motion. The i ts were 
eventually abandoned but nearly thirty years later the 
same idea was revived by Frahm in his anti-rolling tanks. 
To resume, Mr. Reed argued that if the light upper works 
at the bow or stern were pup we or shot away in action, 
the ship’s stability would be reduced to that derived from 
the above-water portion of the citadel and that it would be 
insufficient to prevent her from toppling over. Mr, Reed 
raised the subject in Parliament and in the Press and 
eventually the Admiralty issued a lengthy document 
tracing the history of the design from its initiation and 
including copies of the letters on the subject which had 
passed between Mr. Reed and Mr. Barnaby. We pub- 
lished this document in full in our issue of July 13th 1877 
and in a leading article showed that we felt ourselves 
drawn towards Mr. Barnaby’s side of the argument. He 
contended in the first place that if water did obtain access 
to the upper works in the way Mr. Reed postulated the 
ship would not upset. Secondly he argued that no naval 
engagement could be fought which would result in admit- 
ting water to the space indicated in the way Mr. Reed 
supposed. The forward and after upper works of the ship 
consisted of an outer wall of fin. iron plates with a second 
wall of thinner plates 3ft. away and inside that again a 
third wall 2ft. away of still thinner plates. The space 
between the outer and first inner walls was filled with 
cork. That between the first and second inner wall was 
filled with layers of canvas. A shell could readily pass 
through the whole arrangement but it was argued that 
any water trying to follow the shell would drive the canvas 
in before it and stop the leak. The efficacy of this auto- 
matic leak stopper or cofferdam had, it was stated, been 
proved by experiments made some few years previously. 








NATIONAL SCRAP CAMPAIGN.* 


In 1936 6,700,000 tons of iron and steel scrap were used 
in the manufacture of 11,800,000 tons of steel. Of this 
quantity, 3,100,000 tons were collected from British works 
and houses and put on the home market, and 1,100,000 
tons were imported. Thus modern steel-making practice 
required, on average, well over 50 per cent. of scrap per 
ingot ton. The percentage varies according to district 
and in proportion to the availability of pig iron. Thus in 
1935, in Lincolnshire where the steel works are situated 
on extensive ore beds and near the South Yorkshire coal- 
field, the percentage of cast iron and steel scrap consumed 
was no more than 26 per cent. At the other end of the 
scale, Scottish steel furnaces, in the absence of locally 
produced pig iron, consumed 79 per cent. of scrap in 1935. 
The South Wales area, in, no nearer to an ore field 
than Northamptonshire, put 76 tons of scrap into its 
furnaces for every 100 tons of steel produced in 1935. 
There is now relatively greater dependence on scrap 
bought in the home market, 354 tons of this scrap per 100 
tons of steel being used in 1936, whereas for the first quarter 
of 1937 the figure had risen to 38 tons. The main reason 
for this has been the diversion of imported scrap to other 
countries, particularly to those with no iron resources of 
their own. Thus, for the first five months of 1937, 42,000 
tons of iron and steel scrap were imported per month, 
com with the monthly average of 90,000 tons in 
1936. The 3,000,000 tons of home-produced scrap made 
available to steel works last year can, it is believed, be 
increased in two ways :—({1) By the elimination of exports ; 
(2) by stimulating the habit of throwing out old iron and 
waste from houses and factories. Any addition under 
either head to what is already the largest source of steel- 
making scrap should greatly benefit the stability of the 
market in the future, and also increase national self- 
sufficiency. Many manufacturers have been in the habit 
for years of segregating scrap iron and selling it. It is 
believed that this habit could be enormously developed, 
and that instructions to foremen, assistant managers, 
and others to collect broken tools, redundant parts, manu- 
facturing waste, &c., in one place in every works would 
reveal a larger accumulation than is generally realised of 
obsolete metal which represents the equivalent of at least 
90 per cent. good steel. 








* Communicated by the British Iron and Steel Federation. 
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The Royal Show at Wolverhampton. 


No. II. 
(Continued from page 8, July 2nd.) 


\ E continue below our description of the engi- 

neering and machinery exhibits at the Royal 
Agricultural Society’s Show at Wrottesley Park, 
Wolverhampton, which was opened on Tuesday 
morning, July 6th, under the presidency of Mr. 
U. Roland Burke, who for several years has been the 
Honorary Director. The show was visited by their 
Royal MHighnesses the Duke and Duchess of 
Gloucester on Wednesday morning, July 7th. It 
will close to-morrow, Saturday, July 10th. 


THE Cooper STEWART ENGINEERING COMPANY, LTD. 


A further development in the application of elec- 
tricity to farm industry is shown on the stand 
of the Cooper Stewart Engineering Company, Ltd., 
of Stewart House, 136-37, Long-acre, London, W.C.2. 
it is the company’s latest electric ‘* Clipmaster,” 
in which the motor is housed in the clipping head, 
the outside diameter of the bakelite grip being only 
2}in. The motor has a current consumption of 65 
watts. The length of the head is about 10in., and 
some 20ft. of rubber-covered cable are supplied for 
connecting the machine to the battery or source of 





Fic. 5—-ELECTRIC TOOLS—-COOPER STEWART 


electric current supply. The accompanying engrav- 
ing shows clearly the arrangement of the head and 
the clipping plates and combs, while to the right a 
view is given of the “ Drillmaster,” a fitting and 
chuck designed to take drills im any diameter up to 
din. Other heads can be fitted for shearing, and the 
‘‘Shearmaster”’ is also shown in the illustration 
referred to. The firm is also showing small auto- 


mowers and cultivators and patented tethering 


devices. 


Ruston AND HornsBy, LTpD. 


On the stand of Ruston and Hornsby, Ltd., of 
Lincoln, among a wide range of oil engines, is an 


historical exhibit consisting of a 34 B.H.P. Hornsby 


engine of 1894, with a designed running speed of 
This engine, which 


225 r.p.m. and lamp starting. 
has seen over thirty-five years of successful service, 











FIG. 6—-PORTABLE OIL ENGINE—RUSTON 


is similar to the 1894 engines of the fixed and portable 
types which were shown at the Cambridge Royal 
Show of 1894, and there gained the first prizes for 
They were followed by a 
large number of oil engines for farm and estate work, 
and for special services, as, for example, searchlight 
It is of interest to learn that some 
of these original Grantham-built engines are still in 


their respective types. 


and lighthouse. 





use. Besides the modern horizontal engine, the firm 
is exhibiting a series of new vertical type engines of 
3 B.H.P. up to 10 B.H.P., one of which, complete 
with fuel and cooling water tanks, is illustrated in 
Fig. 6. A feature of this recent design is the total 
enclosure of all moving parts with easy access to 
valve gear and fuel pump through detachable covers. 
The combustion chamber is of the open type giving, 
it is claimed, easy starting, steady running, and a low 
fuel consumption. Other units include small-power 
engines for petrol and paraffin fuels. The Ruston 





implement is of the track type furnished with a tool- 
bar frame to which the various attachments are 
fastened. 

The engine is a 6 nominal H.P., single-cylinder, 
side-valve unit, with a bore of 86-8 mm. and a 
stroke of 101 mm. and a capacity of 600 cc. It has 
a dry sump with forced lubrication. The gear-box, 
which forms a part of the welded structure of the 
machine, contains a coupling clutch of the self- 
energising pattern, lined with bonded Ferodo. The 
gear-box has hardened gears running in an oil bath. 
The two tracks are driven through a differential, 
and are of the firm’s patented construction with 
rubber joints. They can be adjusted to give 2ft. 4in. 
or 2ft. 10in. between centres. When desired a power 
take-off with a special control clutch can be fitted. 
The ground pressure of the cultivator is 4 lb. per 
square inch, and it has an overall width of 3ft., with 
a height of 3ft. and a clearance below the chassis of 
llin. The total weight is about 9} cwt. A draw- 





FIG. 7—-MoOTOR GARDEN CULTIVATOR—RANSOMES, 


oil engine driven locomotives, which are now built 
in five sizes from 10 B.H.P. up to 40 B.H.P. output, 
are represented by a 16-20 B.H.P. model, which is 
equipped with a Ruston twin-cylinder vertical type 
oil engine driving all four wheels through a three- 
speed constant mesh gear-box. 

The boiler department is represented by a vertical 
boiler of the ‘“‘ Thermax ”’ patented design. 


RANSOMES, SIMS AND JEFFERIES, LTD. 


A new implement on the stand of Ransomes, Sims 
and Jefferies, Ltd., of Orwell Works, Ipswich, is the 
motor garden cultivator, illustrated in the engraving, 
Fig. 7. It has been specially designed for market 
gardeners and fruit growers, and can be used for crops 
in rows of any width from 12in. upward. It can also 
be usefully employed for the hoeing of plants or for 
ploughing and cultivating smallholdings, &c. It is 
compact and rigid, and is provided with a very wide 
range of attachments. As Fig. 7 clearly indicates, the 


TG 


FiG. 8—-LIGHTWEIGHT ‘‘MOTRAC MAJOR’ 








bar pull of about 600 lb. is exerted, and the designed 
cultivating capacity is about 5 acres per eight-hour 
day. 

The tool bar frame is of the floating type. It has 
two depth regulating wheels, and is controlled by a 
hand lifting device, which has been designed to permit 
of very close work at the headlands. Room is pro- 
vided for a wide spacing of the tines on the frame, 
in order to allow full variation for row crop work. 
In addition to the various attachments a miniature 
tractor plough can be fitted, with either a digging or 
a general purpose body, giving depths of Yin. to 10in. 
and 6in. to 7in. respectively, or a double-furrow 
plough can be supplied. 

From the wide selection of general purpose and 
special ploughs shown on the stand, we have chosen 
for illustration—see Fig. 8—the new four-furrow 
lightweight ‘‘Motrac Major” plough, which has 
been specially constructed for use with the bigher 
powers which are now available with modern light 
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PLOUGH—RANSOMES, SIMS 




















JuLY 9, 1937 


THE ENGINEER 





49 








tractors. The total weight is only 13} cwt., as against 
16} cwt. formerly. The frame is made of high carbon 
steel and stiffened by a beam. Steel wheels with 
grease cup lubrication are fitted, with a land carrying 
wheel. ‘There are swivel disc coulters, which are 
draw-bar lever controlled, and there is an automatic 





demonstration of the many applications of the high- 
speed oil engine for transport, industrial, and marine 
services. In the agricultural section’ aw interesting 
exhibit is the agricultural and industrial tractor 
of the ‘ Fordson” type—see Fig. 13—equipped 
with a Perkins 


** Leopard I” high-speed oil engine, 








FIGS. 9 AND 10—-FEEDING AND DISCHARGE 


rear wheel lift. When desired this four-furrow plough 
can be quickly converted to a three-furrow plough. 
Durmg the past year considerable progress has 
been recorded with the Ransomes-Davies grass-drying 
plant, which was briefly referred to in our descrip- 
tion of last year’s Show. It is tiis year again shown 
on the stand in the form of a large model, but views 
of the firm’s demonstration unit at the South Acre 
Farm of British Crop Driers, Ltd., near King’s Lynn, 
under the licence of which firm tie driers are built, 





are of more technical interest. A feature of the 


instead of the more usual petrol and paraffin engine. 
This engine has bore and stroke of 100mm. and 
127mm. respectively, with four cylinders, and a 
swept volume of 3-99 litres. The speed range is from 
800 to 1500 r.p.m., corresponding to a designed output 
of 21 to 40 H.P. for industrial service, or 60 H.P. 
at 2400 r.p.m. for transport service. The engine is 
equipped with decompressing gear, and can be easily 
started by hand. Another transport exhibit is a 
“*Gommer”’ L.N.5 lorry with a Perkins “‘ Leopard 


ENDS OF GRASS DRYING PLANT—RANSOMES, 





IL”? engine, which has a bore of 105 mm., a stroke 








Fic. 11—OIL- ENGINED PUMPING SET—PERKINS 


design is that only one man is required at each end 
of the drier to work the plant. Views of the feeding 
in of the wet material at the one end and the dis- 
charge of the dry grass at the other are reproduced in 
Figs. 9and 10. Heated air produced by a mechanically 
fired furnace is blown through the travelling mattress 
of wet grass, which passes through two chambers, the 
first of which has a temperature of about 330 deg. Fah. 
and the second a temperature of 220 deg, Fah., the 
drying being a continuous operation. These plants 
can be supplied either as driers for young grass, hay, 
or grain. Witn regard to the first-named, it is of 
interest to record the rapid increase in the amount 
of water to be evaporated with increase of moisture 
content. At a normal 78 per cent. moisture content 
some 6923 lb. of moisture per ton of dried material 
has to be removed, but an increase in moisture of 
only up to 86 per cent. means that 12,165 1b. of 
moisture per ton of dried material has to be evapo- 
rated. ‘The rapid increase in the amount of water to 
be evaporated with rising moisture content and the 
corresponding larger amount of heat to be supplied 
is often in danger of being overlooked, and this factor 
has an important bearing on the design of a successful 
drying plant, which must have sufficient reserve 
capacity to deal with the high moisture contents 
which are met with in every wet season. 


F. Perxins, Lrp. 


The stand of F. Perkins, Ltd., of Queens-street, 
Peterborough, is noteworthy as being a complete 

















of 127mm., and a designed output for transport 
service of 75 H.P: at 2400 r.p.m. 








Fic. 13—O!IL- ENGINED TRACTOR—PERKINS 


A further exhibit which we illustrate in Fig. 12 is 
the Perkins:Climax portable air compressor set, which 








FIG. 12—PORTABLE AIR 





has been jointly produced by F. Perkins, Ltd., of 
Peterborough, and the Climax. Rock Drill and 
Engineering Works, Ltd., of Carn Brea, Cornwall, 
and Broad-street-place, London. An unusual feature 
of the set is the high speed of the compressor, which 
has been specially designed to take full advantage 








of the relatively high speed of the Perkins * Leopard 
I” oil engine, which is available under continuous 
rating conditions. As may be seen from our illustra- 
tion, the air compressor is of the three-cylinder 
air-cooled type, and a special feature of the design 
is the provision of automatic valves with a very low 
lift. The designed displacement of the compressor 
unit is 144 eubic feet of air per minute at 1440 r.p.m. 

Fig. 11 shows a Perkins-Worthington-Simpson 
pumping set, comprising a Perkins “ Wolf” engine 
with four cylinders having a bore of 85 mm, and a 











COMF INS 


stroke of 120-6mm., with a swept volume of 2-75 
litres and a designed output of from 15 to 32 H.P. 
at 800 to 1750 r._p.m. The designed running speed 
is 1450 r.p.m., at which speed the pump is designed 
to deliver 1450 gallons of water against a head 
of 40it. 
lighting set driven by a Perkins “ Wolf” engine. 
This set supplies power ‘for the illuminated signs 
on the stand. 
set driven by a Perkins “ Wolf” engine is also on 
view, along with several other industrial adaptations 
of the Perkins high-speed oil engine. 


The firm is also showing a Kohler automatic 


A Murex double-operator welding 


(To be continued.) 








Raitway Sraristics.—Railway statistics for the 


calendar month of March and the four weeks ended March 
20th, 1937, show that the total number of passenger 
journeys, excluding season ticket holders, taken on all 
standard gauge railways in Great Britain in the month of 
March, 
with March, 1936, of 8,819,844 or 8-9 per cent. 
receipts from passengers, excluding season ticket holders, 
showed an increase of £974,489 or 29-2 per cent. 
comparisons are, however, affected by the inclusion in the 
figures for March, 1937, of Easter traffic. The total tonnage 
of freight conveyed, excluding free-hauled traffic, in the 
four weeks ended March 20th, 1937, was 24,089,385, an 
increase compared with the corresponding four weeks of 


1937, was 107,969,876, an increase compared 
The 


These 


936 of 1,312,081 tons or 5-8 per cent. The freight 


train receipts amounted to £7,589,526, an increase of 
£349,878 or 4-8 per cent. 
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The B.T.H. Home 


Appliance Factory. 


———_——- 


N Thursday last, July Ist, we participated in a visit 
of Press representatives to the Rugby Works of the 
British Thomson-Houston Company, Ltd. Although 
a tour of the works in personally conducted parties had 
been arranged, the limits of time imposed by the arrival 
and departure of the special trains did not allow of more 
than a cursory glance at the majority of the departments. 
Nevertheless, the effect was impressive, and, perhaps in 
view of its novelty, the Home Appliance Factory, where 
equipment for the modern home is manufactured, 
seemed to be outstanding in interest. 

Situated at the western end of the main avenue of the 
works, the Home Appliance Factory is a large three- 
storey building for the production of electric refrigerators, 
Hotpoint cookers, washing machines, and water heaters. 
The ground floor is devoted to the machining, grinding, 
and welding of the various components; on the two 
upper floors the assembly and inspection of the units is 
carried out, while the basement is used as a raw material 
stores and warehouse. The machine shop is typical of 





Fic. 3—MANUFACTURE OF ELECTRIC REFRIGERATORS 


modern practice, both in lay-out and in equipment, 
work being executed to fine limits and _ rigorously 
inspected at the end of each operation. The welding 
machines, Thyratron controlled, were of particular interest. 


THYRATRON WELDING. 


Welding machines under the control of Thyratrons 
will operate at very high speeds, it being possible to obtain 
1500 welds per minute on an alternating current of 50 
cycles, while welds of “one cycle on” duration can be 
easily obtained at any speed from 60 to 1500 welds per 
minute. High-speed welding is necessary not only to 
speed up production, but because in welding thin plates 
and certain kinds of metal it is essential that the duration 
of the welding time should be very short and precise. 
The Thyratron, which is a mercury vapour valve in which 
the current passes in the form of an arc between the anode 
and cathode, and is controlled by a grid, has solved the 
difficulties associated with mechanical contactors for 
this high-speed work, as it allows a far greater number of 
welds per minute than was hitherto possible. With 
Thyratron control the welding current is switched on and 
off automatically for each weld, the duration of the welding 
time being determined by the grid potential, which is 
‘“‘ set’? by the operator by means of a potentiometer 
adjustment for the particular work in hand. The circuit 
supplying the grid potential requires only a very small 
amount of power. 








Many of the welding machines in the Home Appliance 
Factory are of special design. They have greatly simplified 
the manufacture of sheet steel components, such as cooker 
ovens and refrigerator cabinets. One is an _ air- 
operated welder for single spot or continuous spot welding 
of cooker plates up to jin. thick, while another is a portable 


welder for ene steel plates prior to con- 
tinuous = weldi Perhaps the most spectacular 
machine owever, is ‘a specially designed flash welder 
for welding cabinets. When cabinets reach this machine 
they are ly folded into shape. The two open faces 
are clamped in each jaw of the welder to form electrodes, 


a small gap being left between them. Operation of the 
machine causes these two edges to be brought together 
and the power supply to be switched on simultaneously. 
Immediately contact is made, the inward movement of 
the jaws squeezes out all oxidised metal, causing a homo- 
geneous weld. In making the weld approximately jin. 
of metal is used. Amongst other welding equipment may 
be mentioned a continuous spot. welder producing 200 
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spots per minute; a twin spot welding machine, and an 
oxy-acetylene welding plant. 


Torrisar Heatinc ELEMENT SECTION. 


Torribar heating elements for boiling plates and 
immersion heaters are produced by ialised processes 
in a section of the ground floor of t factory. On an 
average, 3000 boiling plate elements and 2000 immersion 
heater elements are manufactured each week. 

The resistance elements are first wound by machine 
and then cut into exact lengths as necessitated for the 
voltage on which they will ultimately work; they are 
then inserted in a tube which, for hotplates, consists of 
Inconel (a new alloy of nickel and chromium), and for 
water heaters, copper. The elements are secured at each 
end of the tubes, and the latter are then indented at short 
intervals to centralise the spiral. Afterwards the tubes 
are filled with dry magnesium oxide, and the ends sealed. 
The filled tubes are next through a swaging 
machine, thus packing the filing into a solid insulator 
and at the same time removing the indentations. The 
copper tubes pass through the swaging machine once, 
while the Inconel tubes are passed through twice, being 


annealed at a temperature of 1800 deg. Fah. in a tubular | a 


furnace between the swaging operations and again prior 
to bending. 

The heating elements are finally bent to shape and 
fitted with ferrules and terminals, before being subjected 








to a strict test. Some of the domestic appliances are 


illustrated below. 


Exectric REFRIGERATOR MANUFACTURE, 


Some of the most interesting operations in the factory 
are connected with the manufacture of refrigerators. 
The cabinets, which consist of two steel shells with 
heat insulation sealed between them, are assembled on 
the second floor, where they are received already formed 
into shape, welded, and planished, to be enamelled and 
finally assembled. 

It is the manufacture of the refrigerator units them- 
selves on the top floor of the building, however, which 
arouses the greatest interest. The complete unit, illus- 
trated in Fig. 5, consists of the compressor—comprising 


an electric motor and p the condenser, the evaporator 
(or freezing chamber), ee float chamber, the refrigerant 
used sulphur dioxide. After the refrigerator unit 


has its tests for silence, current consumption, and 
pumping efficiency, it has pressed on to it the steel case. 
The unit is then run out along a conveyor into the main 
assembly section. The first operation here consists of 
welding round the joint of the steel case on an automatic 
welding machine designed for the purpose. The welded 
joint is leak tested under water at an air pressure of 200 lb. 
per square inch, and from here the unit components pass 
along the conveyor, as shown in Fig. 3, for the fitting of 


FiG. 4—-INTRODUCING REFRIGERANT INTO REFRIGERATOR UNITS 


various silver soldered pipe joints and the assembly 
of such auxiliaries as the float valve and evaporator. 
At this stage the refrigerator receives its charge of lubri- 
cating oil. In addition to possessing the necessary 
qualities of a good lubricant, this oil must have good 
dielectric properties. It also has to withstand intimate 
contact with sulphur dioxide at the normal working 
temperatures without any sludging or frothing tendencies. 
After a final leak test, carried out in a glass observation 
tank, the unit passes on to the drying plant. 

The drying process includes evacuating the unit down 
to 100 microns, i.e., approximately one eight-thousandth 
part of an atmosphere. In this evacuated condition the 
unit is baked at a temperature of 150 deg. Cent. for 
24 hours. It is then temporarily sealed off from the 
atmosphere by special valves for four hours, after which 
the vacuum is again measured. In addition to ensuring 
dryness this test confirms that the unit is free from the 
smallest leaks. 

The unit is then ready to receive its charge of the 
refrigerant liquid, sulphur dioxide, as shown in Fig. 4. 
After charging, the unit is given a preliminary run with 
the freezing unit in a steam-heated tank. This causes 
very rapid circulation of the sulphur dioxide and at 
the same time serves the useful purpose of stabilising 
conditions between the refrigerant and the lubricating oil. 

The unit then passes into a hot room maintained at 
a temperature of 100 deg. Fah., where conditions are 
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imposed which are not likely to be exceeded in normal 
service. Here it is thoroughly tested for power consump- 
tion and satisfactory automatic operation. After these 
tests it is allowed to operate on storage conveyors for 
twelve or more hours, and then passes into a chamber 
filled with ammonia gas in a dark room where the slightest 
leakage of sulphur dioxide in the ammonia atmosphere 
would become apparent in the beam of a spotlight in 

















REFRIGERATOR UNIT 


the form of white fumes consisting mainly of ammonium 
sulphite. After passing all these tests the unit is installed 
in its corresponding ca to form a complete refrigerator. 








South African Engineering Notes. 


(By our South African Correspondent.) 
Care Town, June 15th, 1937. 


Railway Derailment Tests. 


Further railway derailment tests have been 
carried out on the specially prepared piece of line, with 
sharp curve, near Estcourt, in Natal, and important data 
have been obtained. The present series of tests terminated 
on May 20th with the derailment of the locomotive and 
tender with which the trials were made, at a speed of 
41-3 m.p.h., the rolling stock hurtling headlong into the 
embankment in a crumpled heap of upturned wheels and 
torn and twisted wreckage. Unlike previous tests, the 
recent trials were over a track which had been slacked 
and distorted and with old worn rails and the ‘“‘ check ” 
rail removed from the crucial curve, which has a radius of 
300ft. In addition, with the aid of track indicators, the 
variations in oscillation were “‘ measured ”’ to gauge their 
extent at high speed. Since the tests in April a number of 
new devices have been resorted to for perfection of the 
data being compiled, including the painting of the rails 
and the wheel flanges and other parts of the moving 
vehicles, so as to accentuate detection in the pictures 
produced by the special high-tension electrical camera 
(2000 exposures a minute) of the most infinitesimal move- 
ment or displacement up to the actual overturning. 
Further tests with other types of rolling stock are to be 
carried out this month (June). 


More Trucks. 


For the financial year 1935-36 the South African 
Railway Administration obtained a profit of over 
£7,000,000, most of which was appropriated for a special 
contribution to the renewals fund, rates equalisation fund, 
deficiency in pensions and superannuation fund, and other 
smaller items. The Department entered the new financial 
year on April Ist with an accumulated surplus of close on 
£2,000,000. Yet the General Manager of Railways con- 
siders the peak of prosperity has not been reached. This 
is shown by the fact that in the first three months of 1937 
loadings increased by the equivalent of 36,677 short trucks, 
as compared with the corresponding period of last year. 
There is every indication that 1937 will be a record year. 
It is anticipated that practically all classes of traffic, 
especially maize, manganese ore, motor cars, chrome ore, 
and citrus fruit will be carried in abnormal quantities, 
and the Administration is taking steps to meet the position 
by increasing the number of trucks available. In 1936 
3487 new trucks were placed in service; of these, 1719 
were built in South Africa. Also 1520 new trucks were on 
order overseas, made up of 500 50-ton open bogies, 300 
cattle shorts, 250 coal hoppers, 250 fruit trucks, 98 drop- 
sided bogies, 72 drop-sided shorts, 30 petrol and fuel oil 
tanks and cars, and 20 bogie refrigerators. In addition, 
4335 new trucks were being built or authorised in this 
country. These wiil all be delivered by December, 1938. 


Mashonaland Railway Company. 


The recent -debenture conversion scheme of the 
railway companies comprising the Rhodesian Railways 
involved the acquisition of the assets and business of the 
Mashonaland Railway Company by the Rhodesia Rail- 
ways, Ltd., and the amalgamation of the two companies. 
The Mashonaland Railway Company therefore no longer 
exists. The history of the Mashonaland Railway Com- 
pany is intimately bound up with that of the Rhodesian 





the connecting railway from Umtali to Salisbury. After- 
wards it provided the Lomagunda and Mazoe branches, 
built the railway from Kalomo to Broken Hill, acquired 
the line from Broken Hill to the Congo Border, and con- 
structed the branch lines from N’dola to the Northern 
Rhodesia Copper Mines. Up to September 30th, 1927, the 
Mashonaland Railway Company was the working com- 
pany of the Administration, but since that date the 
Rhodesia Railways, Ltd., has acted in that capacity. 
There is a touch of romance in the part played by the 
Mashonaland Railway Company in opening up the two 
Rhodesias, and its name deserves record in the historical 
records of pioneering enterprises. 


Port Development at Beira. 


During recent years there has been an appre- 
ciable growth in the quantity of cargo handled at the port 
of Beira, the rate of increase sincé 1933 being nearly 
150,000 tons per annum, For the twelve months ended 
December 31st last the total traffic almost reached the 
million tons mark, the actual tonnage falling short of this 
figure by only 4500. Traffic on this seale is much beyond 
the capacity of the existing three deep-water berths, and 
consequently such tonnage as cannot be handled there has 
to be shipped or landed over the lighterage wharves. As 
it is expected that business at the port will continue to 
expand, a development scheme has been prepared by 
Beira Works, Ltd., the intention being that the work shall 
be spread over the next few years. The programme 
contemplates the construction of two new berths, each 
capable of handling from 200,000 to 250,000 tons per year ; 
additional transit sheds and the installation of plant to 
deal more expeditiously with the traffic of the port. So 
far as the present year is concerned arrangements are being 
made for the construction of a deep-water wharf, 600ft. in 
length, in ion of the existing wharf frontage. 

paid will be capable of berthing the largest 
now calling at Beira. In addition, consideration is 
given to the erection of one or more transit sheds, 
sited behind the deep-water wharves. The board of 
Works, Ltd., has also authorised expenditure upon 
the immediate erection of an additional storage shed, to 
be known as Shed No. 15, This will be built in convenient 
to the Piengwe Wharf approach, parallel to 
north side of Shed No. 14, to’ which it will be 
similar in design, being 396ft. long by 53ft. wide, with a 
16ft. verandah on each side. An open shelter, 100ft. by 
44ft., is also to be provided to the rear of Transit Shed 
No. 9 on the Chiveve Wharf, similar to that behind the 
adjacent Shed No. 10. It is understood that about 
£1,000,000 is to be spent on the scheme. 


Cape Town Electricity Undertaking. 


The outstanding event during 1936 in regard to 
power development in Cape Town was the commencement 
of work on the construction of the new super power station, 
which is being designed for an ultimate installed plant 
capacity of 200,000 kW, the estimated cost being 
£3,350,000. The initial portion of the station, the con- 
struction of which is making excellent progress, is esti- 
mated to cost £2,000,000 and will be equipped with three 
40,000-kW, 33-kV Parsons turbo-alternators and six 
200,000 Ib. per 650 lb. per square inch Babcock and Wilcox 
boilers. The circulating water is to be taken from the 
new harbour basin through two concrete subterranean 
intake ducts, 2100ft. long and 9ft. high by 6ft. 9in. wide. 
It is intended to have the plant installed in the new 
station in time to deal with the peak load mn 1938. During 
1936 the combined peak load on the Salt River and Dock- 
road power stations reached 83,000 kW, as compared 
with 74,500 kW during the previous year. The total 
units sent out from the two stations during last year 
amounted to 274,575,059, as compared with 243,735,726 
during 1935, representing an increase of 12-6 per cent. 
The sales for the year 1936 from the Dock-road station 
reached the record figure of 167,568,745 units, or close on 
16 per cent. more than the sales for 1935, which amounted 
to 144,528,945 units. The domestic load has primarily 
been responsible for the increases in the total sales, but the 
units sold for other purposes, chiefly lighting, motive 
power, and industrial, also maintained a steady increase. 
The total number of consumers of electricity at the end of 
1936 amounted to 43,493 as compared with 40,754 at the 
close of the previous year. The City Council’s hire purchase 
scheme completed the sixth year of its operation on 
September 30th, 1936, and up to the end of last year the 
total number of appliances purchased under this scheme 
was as follows : king ranges, 14,389; refrigerators, 
1888; ‘water heaters, 2289; washing machines, 541 ; 
other major appliances, 66; kettles, irons, &c., 1566. 
The total retail value of the "appliances sold during 1936 
amounted to no less than £105,755, and their total con- 
nected loading to 19,033 kW, as ane with £94,369 
and 16,880 kW respectively in 1935. A total of 2479 
coo) ranges were sold in 1936, 2433 in 1935; 
483 refrigerators, — os and 867 water heaters, 
against 644. The sales of appliances ped the hire 
purchase scheme show no signs of 
according to the number of a 
during the present year, it seems that the tendency is 
to do better than last year. It is of interest to note that 
in December last no fewer than 220 refrigerators alone were 
purchased, as compared with the previous highest figure 
of 106 in November, 1935. 


Power Station at Victoria Falls. 


Rand engineering firms have secured a large 
proportion of the work on one of the most interesting jobs 
which has been going recently in South Africa, the con- 
tract for the first hydro-electric power station at — 
Victoria Falls. Mr. George A. Stewart, M. Inst. C.E., 
Johannesburg, consulting for the Victoria Falls 
Power and Transvaal Power y, has been receiving 
tenders for the contracts, of there are three, and 
awards have already been been made of the first two contracts, 
the one ee ee ee ee ent 
somewhat above the falls, together with a 3000ft. canal, 
headworks, k, and rail haulage si Messrs. 
Reunert and Lenz have obtained a portion of the second 


eH ‘ 


contract in respect of radial gates, while Guest, Sykes, 
Ltd., are carrying out the erection of the sluices and valves. 





Railways, for the company was formed in 1897 to build 


Pipes for the penstock are also being supplied by Reunert 





and Lenz, Ltd. The English Electric Company has 
received the entire order for the plant, including turbines 
and generators, the arrangements having been made 
in London. Delivery is due in July of this year, and the 
work is being pushed ahead so as to have the necessary 
buildings ready on due date. 

At the outset two sets of 1000 kW each are being 
installed, though provision is being made for an ultimate 
capacity of 4000 kW. From an engineering point of 
view the erection of the power-house, which is about 
to be tackled, presents unusual features. The site is 
close to the water’s edge, beside the famous “ Silent 
Pool.” Stringent conditions have been laid down to 
obviate any disfigurement of the site, and the resultant 
problem is being ingeniously surmounted. For passers-by 
the building, as well as the penstock, will be hidden by 
the surrounding vegetation. Unnecessary cutting down 
of the bush is also prohibited, and careful arrangements 
are demanded for the lowering of the heavy goods down 
the almost vertical slope without interfering with its 
scenic attractions. Mr. Stewart’s plans provide for an 
unobtrusive brick building, measuring 77ft. by 57ft. 
overall, the levelling of the foundations requiring much 
care. An overhead crane and gantry will have to be 
erected, and at the moment the only approach is the track 
down the precipitous side of the cliff. Maximum loads of 
13 tons are provided for in the plans. Current will be 
generated not later than March Ist, 1938, and it is possible 
that there may be some saving of time. Expenditure has 
been placed at around £150,000. Power from the Victoria 
Falls power station will be used to light up the town of 
Livingstone (Northern Rhodesia), the Victoria Falls 
Hotel, and some other neighbouring institutions. 


Well-known Electrical Engineer Dies. 


Mr. John Roberts, one of the best-known 
figures in the South African electrical engineering world, 
died in Durban on Wednesday, June 2nd. Mr. John 
Roberts was, until recently, local manager of the Durban 
undertaking of the Electricity Supply Commission, and 
previously Borough Electrical Engineer for Durban for 
more than thirty-five years. It was due to his foresight 
that in the early days of the century, Durban progress 
in electrical unde was in the forefront, and after 
the war Mr. Roberts initiated the campaign for the domestic 
use of electricity which placed Durban in the prominent 
position it holds to-day in this field. On the establishment 
of the Electricity Supply Commission’s undertaking in 
Durban to supply electricity in bulk to the Municipality, 
Mr. Roberts was appointed manager of the unde 
and retained his position as Borough Electrical Engineer. 
He held the dual post until 1933, when he retired from the 
City Council’s service, but he continued to act as local 
manager of the Durban undertaking until February of 
this year. One of his last acts was to attend the World 
Power Conference in America in 1936 as an official repre- 
sentative with Dr. H. J. van der Byl, Chairman of the 
Electricity Supply Commission. Mr. Roberts was born 
in Montrose, Scotland, and was seventy-seven years of 
age. He was educated in London. He came to South 
Africa in 1896 to supervise the erection of the electric 
lighting plant at Durban on behalf of the Electric Con- 
struction Company, in which concern he gained his early 
training. On the completion of the work he was appointed 
Borough Electrical Engineer at Durban. At that time 
most of the town was lit by oil lamps, but when he retired 
in 1933 there were more than 20,000 consumers of elec- 
tricity in the town, and the electricity department paid 
£61,000 in relief of municipal rates in that year. During 
the whole of his career Mr. Roberts played an important 
part in the extension of the electric supply beyond the 
boundaries of Durban and the adjoining townships, and 
he lived to see the supply extended far down the South 
Coast and to thousands of homes inland from Durban. 
At the time of his retirement Durban’s demand for 
electric power had increased to 50,000 kW. The original 
undertaking Mr. Roberts supervised had a maximum 
capacity of 150 kW. Mr. Roberts was a member of the 
Institute of Electrical Engineers and a foundation member 
of the South African Association of Municipal Electricity 
Undertakings, and was President in 1921-26. Mr. Roberts 
leaves a widow and a married daughter and two sons, 
both of whom are civil engineers. 








Belt Conveyor Drive Head. 


THE Low Seam conveyor drive heads manufactured by 
British Jeffrey-Diamond, Ltd.; of Wakefield, have recently 
been redesigned as regards the lubrication system, with a 
view to simplifying the work of maintenance and the 














CONVEYOR DRIVE HEAD 


amount of attention required. An illustration of the con- 
veyor drive head is shown in the accompanying engrav- 

ing, in*which can be seen certain of the improvements 
effected by the makers. Self-aligning roller bearings are 
fitted throughout the drive head and all bearings are 





packed with grease on assembly. In addition, in the jib 
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idler roller and the rubber-covered tension drum grease 
chambers ‘are provided behind each bearing. The cover 
plate on the side of the drive head opposite to the gear case 
forms a grease chamber for the driving drum bearings. 
The grease chambers are claimed to hold a supply of lubri- 
cant sufficient for long periods of running and therefore 
only occasional inspections of the bearings are necessary. 

The reduction gear case forms an oil sump; the gearing 
and driving drum bearings on this side of the conveyor 
head are lubricated by splash. The gear case cover is 
fitted with a large-sized filling plug and a dip stick oil 
level indicator, as shown in the engraving. This dip 
stick is marked for the maximum and minimum oil levels. 








Arc-Suppression Coils. 


IN reviewing the Central Electricity Board's last report, 
in our issue of March 26th and in an article on the Petersen 
coil, appearing in THE ENGINEER of April 9th, reference 
was made to the use of arc-suppression coils on the 33-kV 
Rotherham-Doncaster line. The equipment, we are now 
informed, was supplied by the English Electric Company, 
and it is the first of its kind on the Board’s system. 
Duplicate lines about 10 miles long are carried on the same 
poles, and in accordance with the Board’s usual practice 
there is no interconnection between the circuits on the 
33-kV side. This limits the short-circuit current in the 
event of a fault without the use of reactors, but two arc- 
suppression coils are necessary. Each line is fed from the 
Rotherham end through a 5000-kKVA English Electric 
transformer stepping up from 6-6 kV to 33 kV and giving 
a voltage range by on-load tap-changing gear of +7} per 
cent. in 14 per cent. steps. Both windings on the trans- 
formers are star connected and a delta tertiary winding is 
provided. The arc-suppression coils are connected between 
the star points and earth on the 33-kV side. At the Don- 
caster end there are other 5000-KVA English Electric 
transformers, which reduce the voltage from 33 kV to 
6-6 kV or alternatively to 3-3 kV, but the high-voltage 
side of these transformers is delta connected. All the 
transformers have a reactance of 6} per cent. 

yhere, as in this case, the major portion of a trans- 
mission line consists of overhead conductors with ceramic 
and air insulation, it is usual to ignore a phase to earth 
fault until such time as repair work can be undertaken and 
the arc-suppression coil is left in circuit to limit the fault 
current. This invariably means that an earth current 
flows owing to the unbalanced capacitances of the lines. 
In this instance it was deemed undesirable for such earth 
current to be prolonged, and it was also desired to utilise 
the existing protective gear to isolate the line. 

An earthing switch, to be seen in the illustration, has 
therefore been provided for automatically short-circuiting 
the coil and for giving a solidly earthed neutral if the fault 
is maintained for more than a predetermined number of 
seconds. The switch consists of an air-break isolator 
normally in the open position, connected to an automatic 
switch handle with time delay tripping mechanism and 
mounted in a weatherproof housing. As, however, the 
practice of short-circuiting the coil would give a solidly 
earthed neutral, and an earth fault on one phase would 
involve a heavy rush of current and shock to the system, 
it is arranged that just before the earthing switch is closed 
the oil circuit breaker on the 6-6-kV side of the associated 
transformer is opened. 

A panel in the control room a short distance from the 
outdoor sub-station carries a recording ammeter, which 
gives a record of the current in the arc-suppression coil. 
It is also provided with a time delay relay, the necessary 
instantaneous relays to initiate operation, a push button 
for manually tripping the earth switch, and indicating 
lamps to show the “ open” or “ closed” position of the 





switch. Buckholz protection on the arc-suppression coil 
operates instantaneously on the oil switch, which is imme- 
diately followed by the operation of the earthing switch. 

Exhaustive tests with oscillograph records have been 
taken with the 33-kV lines deliberately earthed, and it 
has been found that no excess voltages are produced, that 
the current at the artificial fault was less than 1 ampere, 
and that the selective tripping of the faulty line left 
nothing to be desired. 

The English Electric Company has also supplied are- 
suppression coil equipment to Edmundsons Electricity 
Corporation, Ltd., and has other equipment in hand for 
the North Wales Power Company, Ltd. 








An Oil-Engined Locomotive for 
the B.C.D.R. 


THe 500 H.P. double four-wheeled bogie oil-electric 
locomotive illustrated has recently been built for the 
Belfast and County Down Railway by Harland and Wolff, 
Ltd. The order for this locomotive was given after the 





cated on the two sides of the cab to facilitate driving in 
either direction and, as in the case of the locomotive 
previously supplied, the second set of controls is mech- 
anically connected to the first set, thus simplifying the 
design of the electrical parts of the equipment. The cab 
is commodious and is totally enclosed. A steam heater 
ig provided for use in the winter months and electric light- 
ing is fitted both for the general lighting of the cab and 
for the instruments. 

In view of the fact that passenger trains have to be 
hauled, a Clarkson exhaust gas boiler is provided for 
carriage heating, capable of supplying 60 Ib. of steam per 
hour at low pressure, when the engine is working on full 
load. This boiler is situated at the rear of the locomotive 
and also acts as a secondary silencer. The tank capacity, 
both of fuel and of water for the engine and for the exhaust 
boiler, is sufficient for one day’s run. 

The engine is an eight-cylinder Harlandic two-cycle, 
traction type engine fitted with the Harland and Wolff 
system of through scavenge. It develops its power at 
800 r.p.m. and is capable of operating under a 10 per cent. 
increase of power output for short periods at the same 
speed. It is totally enclosed and access is given to parts 
requiring attention by doors on both sides of the loco- 
motive bodyffand by a movable panel at the top of 








500 


very successful performance of an oil-electric locomotive 
of 270 H.P. built by the same firm for the railway some 
three years ago had been investigated. 

The new locomotive is intended primarily for working 
the complete passenger and goods service of a branch line 
with gradients up to a maximum of 1/50, and it has 
therefore a comparatively high power in relation to the 
train weight. At the same time, on account of limitations 
of axle load, the weight of the structure and of the equip- 
ment generally has been cut down to a low figure. Asa 
certain amount of shunting will also be done the loco- 
motive, which is provided with one cab at the front end 
only, has windows at the front and rear of the cab, giving 
a clear view in either direction. The controls are dupli- 
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H.P. OW-ELECTRIC LOCOMOTIVE 


the locomotive, an arrangement which also enables 
overhauls to be carried out with great facility. 

The engine is started electrically by a battery, the cells 
being installed at both sides of the locomotive on the top 
of the frame. The battery boxes can be clearly seen in 
the illustration. The traction type generator, control 
gear, traction motors, and all other electrical gear have been 
supplied by Laurence Scott and Electromotors, Ltd. Two 
traction motors are used, one being mounted on each of 
the two inner axles of the two bogies. The controls pro- 
vide for two normal running speeds of the engine in addi- 
tion to an idling speed. Provision is also made for running 
the engine at full speed with the current cut off from the 
traction motors for a periodical equalising charge of the 
battery. The engine has forced lubrication. The motor 
suspension bearings are lubricated on the worsted wick 
system and most of the other bearings of the electrical 
machinery are of the ball or roller type. The axles run 
in oil lubricated bearings, while other chassis parts are 
grease gun lubricated. 

The cooling radiators, as will be seen, are fitted at the 
rear of the engine. The fan is electrically driven, the fan 
motor being permanently connected in the exciter circuit 
so that it starts up automatically whenever the engine is 
started. The radiators, which are of the Serck type, are 
divided into water and oil sections. Vacuum operated 
brakes act on all wheels of both bogies, and the air is 
extracted by an electrically driven exhauster supplied by the 
Vacuum Brake Company. The speed of the exhauster is 
automatically controlled by the driver’s brake valves. 
Hand brake gear is fitted, acting on the wheels of one 
bogie only. 

A summary of the other technical particulars of the 
locomotive is given below :— 
5ft. 3in. 

500/550 B.H.P. at 800 r.p.m. 
46-48 tons 

23 tons 

10,000 Ib. 

50 miles an hour 


Deane vices = se 

Horse-power 

Total weight ; 

Adhesive weight... ... ... 
Maximum tractive effort ... 
Maximum speed ... . 


The engine is expected to go into service very shortly. 
It is interesting to note that Harland and Wolff, Ltd., are 
at present building two 900 H.P. locomotives for one of 
the South American railways for main line service, each 
incorporating two of the engines mentioned above. 








Dupuis Dockyarp Company.—The shipyard and 
repair works of the Dublin Dockyard Company, belonging 
to Vickers (Ireland), Ltd., is to be closed down at the 
end of the year. The yard has five berths for the con- 
struction of vessels up to 425ft. long, and the maximum 
annual’ output is 15,000 tons. In addition, there is a 
graving dock over 400ft., a patent slipway for vessels 
up to 180ft. long, and a fitting-out jetty for repairs and 
survey work. A suggestion has been put forward that 
the yard should be taken over and operated by the Free 
State Government, and a meeting to discuss that sugges- 
tion is to be called by the Lord Mayor of Dublin. 
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The Inland Water Survey of 
Great Britain.* 
By R. G. HETHERINGTON, M. Inst. C.E.t 


Amongst the characteristics of Great Britain are a high 
density of population, a great length of coast line in pro- 
portion to the area of the country, and a large fraction 
of its industrial effort concerned with the manufacture of 
goods. As the result of these conditions, the rivers tend 
to be short and small and their waters to be of great utility 
or concern to a number of interests. Conscious as each 
of these interests may be of its particular needs for water, 
and active as it may have been in studying its immediate 
resources, it isnot unatural if any water survey work done 
in the past has been limited in extent and character to 
whatever satisfied the needs of those making it. 

The engineer who is engaged in preventing inundations 
is most interested in the maximum flows of his river. The 
waterworks engineer who has to meet the demands of his 
consumers and at the same time previde the river which he 
taps with the compensation water to which it is entitled 
may feel little inclined to try to measure carefully the 
quantities of water that overflow from his reservoir and 
re-enter the river. The factory engineer, who intends to 
return to the river practically all the water that he with- 
draws from it, is only likely to make stream measurements 
at times when he is failing to obtain as much water as he 
wants, and is anxious to provide himself with ammuni- 
tion for any contest he may have with other water users 
on the stream. 

It can therefore readily be imagined that such records 
of measurement of surface water resources as exist are 


In dealing with the Ordnance Survey it is conceivable 
that one area of land might be developed exceptionally 
and merit extra surveying without affecting directly the 
situation in and the survey needs of another area nearby. 
In the case of water resources, the opposite is more likely 
to be the case and a river basin is the smallest area likely 
to need consideration. The withdrawal or addition of 
water in any reach of the river system is liable to influence 
for better or worse the position in every reach downstream 
of the point of abstraction or addition. 


THE STRUCTURE OF THE SURVEY. 


As the triangulation system of the Ordnance Survey 
forms the framework which allows detailed surveys to be 
fitted together and form a whole, so it is necessary to create 
a framework for the collection of information about over- 
ground and underground water, such as will eventually 
produce long-period records for a number of key stations. 

Such a framework would at the least provide a skeleton 
to which other fragments of survey, comparatively deficient 
as regards, for example, either period, scope, or accuracy, 
could be related, and in being thus treated could be 
rendered much more extensive or correct in themselves, 
and at the same time made suitable for embodiment in 
wider survey. 

Upon each part of the framework there should in the 
course of time be demands from one or other or even from 
several of the interests concerned for all information 
likely to be of service in solving some problem that has 


arisen, and it can hardly be su that what may be 
available will answer ly each 


and every inquiry 
that may be made. Nevertheless, whatever assumptions, 
additions, and adjustments have to be made thereafter 
can be based upon a solid foundation of reliable material 


accessible to and, one hopes, accepted by all parties con- 
ed. 


frequently limited in their scope and are therefore likely, | cern 


when pieced together, to provide a body of information 
whose framework is dislocated and incomplete, and which 
is unlikely to satisfy the needs of those who may refer 
to it or to give any real guidance to what are the available 
water resources in any area. 

The position as regards the observations made in respect 
of underground water resources resembles closely that 
described above in connection with surface water. 

In 1933-34 th's country was experiencing a severe 
drought, and in the latter year the British Association and 
the Institution of Civil Engineers addressed a joint memo- 
randum to the Government, urging that a water survey 
should be made. 

As a result, the Government decided that the survey 
should be undertaken, whereupon the Ministry of Health 
and the Secretary of State for Scotland set up a Committee 

“ to advise on the inland water supply for Great Britain 

on the progress of the measures undertaken and on 

further measures required, and, in particular, to make 
an annual report on the subject,” 
with Sir Henry Lyons as chairman. 

The Committee’s activities were of necessity at first 
largely of an exploratory nature. Inquiries were addressed 
to a large number of public authorities, undertakings, and 
individuals who, it was thought, might already have in 
their possession or be making observations of either surface 
or underground water. They were asked to state whether 
they were making such observations, and, if so, to outline 
their nature and extent and the methods used in obtain- 
ing them. 

The answers received provided a picture resembling 
extremely closely that of the land survey of Great Britain 
in its very early years. Such observations of water 
resources as were already available were in the main being 
made independently of one another, at different times and 
for various periods, by numerous methods and with different 
degrees of precision, the results being compiled in a variety 
of ways. 

It is of the essence of a national survey of resources 
that it should be framed to provide information likely 
to be useful to any and all of the several potential interests 
in those resources, in whatever part of the country they 
may exist. It follows that the information should relate 
as much (if not more so) to unutilised resources as to those 
which have already been put to use. Equally, since water 
is a commodity that fortunately can be used several times 
over, it follows that records of utilised resources may be of 
considerable value to others beside those who already 
benefit from them. 


THe Many IntTerests iN WATER. 


The potential! interests in water resources are innumer- 
able, some of the more important being domestic supply, 
agriculture, both grazing and arable, industry, both power 
and process water, electricity and hydro-electric power 
plant, canals, land drainage, fisheries, prevention of 
pollution, and many others. 

It is perhaps the multiplicity of these interests that 
accounts for this country, when compared with other 
European countries, appearing to have been slow in under- 
taking organised water survey. France, Germany, and 
Switzerland, for example, were busy thirty to forty years 
ago planning their survey arrangements, however modest 
they may have been at first. In such cases it is often 
possible to identify one interest as being predominant, 
and the mission of effecting the survey has then usually been 
entrusted to that interest or to the Department of State 
specially concerned with it. Setting aside the universal 
need of water as the most important of all food supplies, 
there is in Great Britain, on the other hand, no single 
interest that easily outstrips the remainder in importance 
and influence. 

The problem is far from being a static one. There is a 
tendency in many areas for overground water supplies 
for our towns and villages to be obtained at increasingly 
lower altitudes, with correspondingly greater risks of 
pollution, whilst at the same time the rapidly growing 
number of industrial processes makes it more difficult 
each year for any particular industry to get enough suitable 
water. Further, underground water resources are being 
depleted in some parts of the country to such an extent 
that alternative sources have to be secured. Although 
quantity is usually the prime consideration, there are 
many industries to which quality, and even temperature, 
are of importance, 





* British Waterworks Association, June 23rd. Abridged. 
+ Chief Engineering Inspector of the Ministry of Health, 





For special purposes engineers would still have to con- 
duct surveys of greater intensity than, or with features 
additional to, those of the standard survey. Such ad hoc 
studies would obviously have a value of their own, apart 
from contributing useful material to or deriving it from 
the main survey. 

Tue AGENTS OF THE SURVEY. 

The information that is needed relates to three categories 
—rainfall, surface water, and underground water. 

Seats ences 00 Gilad Geae-olt aR dls, drainage erces 
for long periods form the best basis on which to calculate, 
for example, the relationship needed between yield, storage 
and supply im impounding reservoir schemes for those 
areas, and when available will be used in preference to 
any others, such records cannot in many cases be available 
for many years to come,‘so that continued observations of 
rainfall, coupled with the valuable records of the past 
that exist in this respect, are an essential feature of the 
survey 

Ravafall has for about seventy-seven years past been the 
subject of study by the British Rainfall Organisation, 
which since 1919 has formed a branch of the Meteoro- 
logical Office of the Air Ministry. Information is collected 
at about 5250 stations in Great Britain, a very few of 
which are staffed by the Meteorological Office. At nearly 
all the others the observers provide their services volun- 
tarily and gratuitously. In this case therefore the frame- 
work is already substantially constructed, but it still lacks 
a number of stations of first-class importance whose pro- 
vision it is hoped gradually to obtain with the help 
of those interested in water survey in the areas concerned. 

Surface water has hitherto been no more than the 
subject of unco-ordinated local surveys, the results of 
which it is rarely possible to piece together with any 
advantage. The Inland Water Survey Committee has 
therefore recommended that as regards England and Wales 
attempts should be made to secure the early co-operation of 
the Catchment Boards in installing such additional river 
gauging stations as may be found necessary for the survey. 
Several of these Boards, which were set up in consequence 
of the Land Drainage Act of 1930, have, in out 
their duties, already realised the desirability of effecting 
at least some degree of survey of their river system, whilst 
their Association expressed to the recent Parliamentary 
Joint Committee on Water Resources and Supplies the 
opinion that— 

‘“‘ Catchment Boards are the only authorities interested 

in a whole river for the purposes of collecting data, 

and are in @ position to make such observations as are 
needed, but the Ministry of Health should be authorised 
to contribute the cost out of Government funds. Catch- 

ment Boards have only been constituted since 1930, 

and no extensive information is yet available.” 

A request has been addressed to each Catchment Board 
that it should join in the work of the survey, but it is as 
yet too early to say to what extent or upon what terms, 
if any, they will afford their co-operation. 

It will, however, be realised that the results of studies 
of any river basin are of importance primarily to the people 
dwelling and the industries located in that basin, who, 
if there be a Catchment Board for the district, provide its 
revenues; secondly, to the people and industries of 
neighbouring basins; and, thirdly, to the nation at 
large—in this latter case for scientific as well as for more 
directly economic reasons. 

To take an example, a knowledge of the water resources 
of a stream that intersects a railway line will be of great 
value in dete whether a new factory can be estab- 
lished near the point of intersection, and so may have 
reactions upon local rateable values, trade, and oppor- 
tunities for employment. 

It cannot, I think, be disputed that if a Catchment 
Board is to perform its duties efficiently and economically 
its first need is to have a full and accurate knowledge of 
the flow of its river system. Apart, however, from this 
need, it may be a very desirable thing from the point of 
view of the people, the industries, and the local autho- 
rities in the river basin that the survey should be extended 
and intensified, and it is much to be hoped in the general 
interest that Catchment Boards will accordingly feel able 
to assume responsibility for doing much of the work 
involved. 

It may even be possible, it is suggested, for a Catch- 
ment Board to set up a Survey Committee to which it 
could co-opt representatives of the several water interests 
of its area and for this committee to co-ordinate, improve, 
and pool all such measurement work as is being done. 





Cases are known in which a level recorder ceases to 
record when the water rises above some fixed point, where 
the discharge of a reservoir overflow is not gauged with 
precision or where observations at a gauging station are 
not made frequently or regularly enough. A local Survey 
Committee might do much to get such conditions corrected, 
and could probably arrange matters more quickly and 
with less formalities than someone in Whitehall. 

As regards Scotland, where there is only one authority 
at all comparable to an English or Welsh Catchment 
Board—and for the present at any rate little chance of 
others being created—a different form of framework will 
have to be evolved. It is not as yet possible, however, 
to indicate of what it will be constructed. The Department 
of Agriculture for Scotland is itself conducting some of the 
work of survey which is otherwise being dealt with mainly 
by water undertakings and by a private organisation 
directed by Captain W. N. McClean which is entirely 
devoted to such work and known as River Flow Records. 

The survey of underground water is hardly more 
advanced at the present time than that of surface water, 
although a full survey, rather of an experimental character, 
has been begun in one river basin. Once the geological 
survey of the ground is completed and satisfactory 
measuring stations have been obtained the field work 
necessary is ordinarily of a simpler nature than that 
which surface water studies involve, but the organisa- 
tion of the stations and the examination and synthesis 
of the results call for special knowledge, Fortunately, 
it has been ible to secure the permission of the Depart- 
ment of Scientific and Industrial Research for the 
Geological Survey to undertake the latter duties. It 
is thought, in the light of an experiment now in hand, 
that in many parts of the country it should be possible 
to get much of the field work done by schools and colleges, 
bearing as the matter does upon the students’ studies 
of the geography and geology of their own district. 

Perhaps it may be added here that the Inland Water 
Survey Committee is aware of the difficulties arising from 
the variable factors of differences in rock types and 
in geological structure, which attend a survey of under- 
ground water. 

To those pessimists who consider that the problems 
of underground water are insoluble, it might be pointed 
out that before a large well is put down, all geological 
and hydrological evidence is assembled and analysed. 

The work of the Inland Water Survey is an extension 
of this principle. A vast amount of potential information 
is available if its collection is organised. Whilst its 
assembly and correlation cannot, in the nature of things, 
give a complete picture of the movements and storage 
of underground water, they will enable a very much fuller 
knowledge of the subject to be attained than is at present 
possible. 

STANDARDS OF SURVEY. 

It will naturally not be enough to bring this triple 
framework into being, without attempting to infuse its 
work with uniformity in such matters as the choice of 
measuring stations, the units, methods and instruments 
of measurement, and the methods of record in the field. 

Water measurement is unfortunately not a matter 
in which it is an easy thing to secure in the field any 
approach to the accuracy that is obtainable in ideal 
conditions such as may be provided in a research labora- 
tory. It is therefore only by making known the standards 
that are aimed at in each of the factors that influence 
the results, ¢.g., site, method, instrument, observer, &c., 
and by encouraging the adoption of minimum standards 
in the survey work that it would seem possible to create 
a state of affairs in which it is possible for reliable and 
reasonably accurate results to be obtained. i 

In the case of rainfall and surface water these standards 
have already been defined to some extent in publications 
which are obtainable at small cost from His Majesty’s 
Stationery Office. 

As regards underground water, since any organised 
form of survey is still in the experimental stage, nothing 
has yet been published or placed on sale. 

As the complement of any such literature should 
be read the first annual report (1935-36) of the Inland 
Water Survey Committee, also obtainable from the 
Stationery Office, its price being 3d. 


DIRECTION AND CONTROL OF THE SURVEY. 


Valuable and, indeed, essential, as is the use of the 
printing press, it is necessary to remember a principle 
frequently emphasised in a highly authoritative report 
issued in recent years in the United States of America, 
viz.: ‘That the technique of producing significant 
and dependable hydrologic data cannot be imparted to 
inexperienced workers by means of a manual, and that 
it can be developed only under the supervision of experi- 
enced technicians.” 

Reco; the soundness of the view expressed in 
this quotation, arrangements have been in force for some 
time past in the British Rainfall Organisation to make 
available the advice of competent officials with regard 
to the work of gauging rainfall, and the Ministry of Health 
and the Geological Survey have already taken steps in 
the same direction with regard to surface and underground 
water. 

Even when useful records of field measurements 
have become available, much will remain to be done. 
Such records will ordinarily need to be completed where 
gaps exist, adjusted where errors have crept in, and 
converted into standard forms of statement. Before 
publication it will then be necessary for a central office 
to collect, verify, amplify, and correlate them, and 
publication itself will be a considerable undertaking, 
which will probably occur in more than one form. 

The volume “* British Rainfall,” which has been pub- 
lished annually since 1861 by the British Rainfall Organisa- 
tion, is an illustration of what is described above. 

At the present time the offices concerned with preparing 
material for publication are the same three that are 
mentioned above as ing arrangements to supply 
technical advice to those engaged in water survey, together 
with, as concerns surface water in Scotland, the Depart- 
ments for Agriculture, Fisheries, and Health. 


INTERPRETATIONS OF RESULTS OBTAINED. 


The conversion of all records into standard forms of 
statement and their publication having been dealt with, 
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there will still remain the task of interpreting the records 
either in general or specially as may be found necessary. 
In the case of rainfall, the British Rainfall Organisation 
has done much or all of what is required, using its annual 
publication for the purpose, whilst, as regards all three 
categories of survey, individuals have for many years 
past been accustomed to contribute the results of their 
studies to various learned and professional societies 
and technical periodicals, and will presumably continue 
to do so. 

An example is the current investigations of the Hydro- 
logical Committee of the Institution of Water Engineers, 
which, however, have not yet reached the stage of 
publication. 


INSPECTIONAL ARRANGEMENTS. 


There still remains one process of the survey, and 
that a vital one, that deserves mention. In few, if any, 
forms of measurement other than this is it easier, having 
selected and equipped a station, to obtain records which, 
although superficially satisfactory, are actually incorrect 
and misleading. Given abundant records from other 
stations in the same area and adequate time for research, 
many shortcomings in arrangements or errors in results 
can usually be brought to light. This, however, would 
be a circuitous and laborious way of getting the survey 
rectified, and may easily be effected at far too late a date. 
The only satisfactory and economical way of avoiding 
or minimising strouble is to have a system of inspection 
of all sites and field work as well as of records and 
computations. 

Arrangements for such inspection have been made 
as far as at present necessary in connection with surface 
water measurements, and there has been found a general 
readiness on the part of those who are making water 
measurements to accept and welcome such inspection 
of arrangements, methods, and results. 

A complete system of inspection will probably be 
feasible ultimately oniy if it be possible to decentralise 
much of the work and utilise the services of local agents 
throughout the country. 

In the case of rainfall, inspectional work is part of 
the routine activities of the Meteorological Office, but 
it is recognised that the Survey will necessitate an increase 
in the scale of the work, more particularly in areas where 
surveys of surface water and underground water are 
already in progress or are beginning. In the case of 
surface water, the catchment boards of England and Wales 
and their engineers would seem once again to be appro- 
priate agents, but as regards Scottish surface water and 
all underground water, it is not yet possible to suggest 
the sources from which help could most easily and suitably 
be given. 

FINANCIAL CONSIDERATIONS. 


No mention has been made hitherto of the way in 
which it is intended that the cost of the survey shall 
be met. The view held at present is that funds may not 
be needed if all those who require to carry out local water 
surveys for their own purposes will do so and will arrange 
such surveys in conformity with a general scheme of 
survey for their area. The Government Departments 
are between them bearing the cost of advisory and 
inspectorial staff and providing facilities for examining, 
correlating, editing, and publishing the results obtained. In 
addition, when Exchequer grants are made through the 
Ministry of Agriculture and Fisheries to catchment boards 
for improvement works, any water survey that has to be 
done in connection with or as a preface to such works 
will, it is understood, rank for grant, as also the purchase 
of any equipment obtained for the purpose. 


CHARACTER OF THE RESULTS OF THE SURVEY. 


From what has been said above it may be possible to 
visualise the results that will ultimately be provided by 
the survey. Superficially, there will be nothing that 
will obviously correspond with the admirable thorough- 
ness of the Ordnance Survey, which provides a lin. or 
6in. mapsheet for any part of Great Britain, however 
remote, unpopulated, or uninteresting it be. Some 
areas will probably never be surveyed in respect of all 
three forms of water. Others will have had their resources 
surveyed only for short periods or on broad lines. Others, 
again, will have had them surveyed in great detail. 

It will be as if for one area one could obtain map- 
sheets of scale 25in. to a mile and for another only of 
scale lin. to a mile, such sheets sometimes showing either 
tepographical features or contours or nature of utilisation 
only, and sometimes two of these three, or all three. 
To pioneers who, for years, have had no maps at all, 
such shortcomings would seem pardonable. In the 
case of the water survey the superficial irregularity of 
the results will in fact be even more admissible. The 
water planner will, at all events, have at his service 
something which, despite such drawbacks as those 
indicated above, will have been prepared over a long 
period by standard methods and with adequate accuracy, 
and which will be ready to serve as a foundation for any 
additional and more intensive survey that he may find 
necessary. 

There will thus have been brought into existence 
something which is not available to-day, and which, in 
company with the Ordnance Survey maps and those of 
the Land Utilisation Survey, will enable the nation to 
take stock of the natural resources of the British Isles 
and to plan accordingly for the greater advantage of all. 








Worm Thread Grinding Machine. 





THE machine illustrated is designed for the rapid pro- 
duction of precision ground worms of the helicoid form. 
It has a capacity for grinding worms from I4in. diameter 
to a maximum of 10in. diameter, and admitting a maxi- 
mum length of 40in. between centres. 

As will be seen, the machine consists of a bed on which 
the table slide is mounted, at right angles to which is the 
grinding wheel head. A six-speed gear-box incorporated in 
the bed gives motion to the table and grinding head, and 
the latter works at a constant speed irrespective of the 





table speed, thus maintaining for all sizes of work a quick 
motion to and from the depth of the abrasive head. The 
table slide carries the fast and loose headstocks, the former 
housing the differential lead and divide gears. Drives to 
the table and grinding wheel are by 4 H.P. and 3 H.P. 
motors respectively through tex-ropes. All the electrical 
gear is built into the base and neatly covered. The table 
has vee and flat type ways, fully protected from grit and 
dust. The fast headstock is built integrally with the 
table and all gearing runs in an oil bath and can easily be 
examined by removing the top cover. Accurate move- 
ment is given to the table by a stationary guide screw, 
accurate within very close limits, on which a nut revolves, 
the nut running in an oil bath. 

The grinding head is mounted at right angles to the 





The Use of Nickel in Non-Ferrous 


Alloy Castings.* 
By J. O. HITCHCOCK, B.Sc. 
No. I. 


NICKEL is to-day being used in many different types 
of non-ferrous castings, and for the: present symposium 
it was thought that it would be of interest to review its 
position in this field. This paper therefore does not touch 
original ground, nor is it intended to be highly technical, 
or even inclusive, but its purpose is to show the scope of 
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FRONT VIEW OF WORM THREAD GRINDING MACHINE 


table and is carried%on a reciprocating slide mechanically 
operated through a screw and slipping clutch. It is so 
arranged that immediate and full control of the movement 
of the head is available by the operator. Adjustable 
stops on the front of the machine control the depth of cut. 
The hardened, ground, and lapped wheel spindle runs in 
white metal bearings of the cone adjustable type. Spring- 
loaded thrust bearings take the end thrust. The spindle 
can be adjusted longitudinally by a long handle and, when 
trimming, the abrasive wheel is fed on to the diamond, 
which moves in a fixed plane. By this means it is ensured 
that the grinding face of the wheel is always in the same 
plane. The wheel trimming device is built into the wheel 
guard. 

As will be inferred from the engravings, the whole of 
the grinding head can be rotated in its cradle for various 














GRINDING“ HEAD AND DRIVING MOTOR 


lead angles and set to the desired angle by reference to a 
graduated scale. The following table gives further 
particulars :— 





Maximum diameter of worm ... 10in. 
Maximum length of worm 18in. 
Minimum diameter of worm ... l}in. 
Maximum lead ... ta 24in. 
Minimum lead ... ...0 600.6. ves fin. 
Maximum distance between centres 40in. 
Number of speed changes ey 6 
Diameter of hole through spindle ... 4}in. 
Motor for driving table ... ..._ . 4H.P. 
Motor for grinding wheel... 3 H.P. 
Floor space occupied GETTY .. 1Oft. x 6ft. 
Net weight. exclusive of electrical equipment 72 ewt. 


the application of nickel in relation to all the common 
non-ferrous casting alloys. The field is so wide that much 
detail has of necessity been omitted, and attention has 
been directed primarily to those alloys considered to be 
of special interest from the foundry point of view at the 
present time, viz., the bronzes and nickel-silvers. 

Whilst the paper is confined in most cases to describing 
the beneficial effects of nickel additions, it must not be 
concluded that all the foundryman has to do is to add 
some nickel to his casting, whatever the alloy, to improve 
it. There are cases where nickel or excess nickel can be 
deleterious, and, when nickel is used, extra foundry pre- 
cautions may sometimes be necessary. Nickel additions, 
like those of other alloying elements, may well be wasted 
if not scientifically used. 

Although the melting point of nickel is higher than 
the other common non-ferrous metals used in the foundry, 
it dissolves without undue difficulty in the majority of 
them, though pre-alloys or alloyed ingots are desirable 
for certain compositions. The facility with which nickel 
alloys with other elements has been one of the reasons why 
it has received so much attention in the past. ,; 

With few exceptions, the general influence of nickel is 
similar, whatever the base to which it be added, and it 
can be broadly stated that it has the following effects :- 
(1) Raises the melting point ; (2) increases the strength 
and hardness; (3) assists in the retention of these pro- 
perties at elevated temperatures ; (4) decreases the grain 
size; and (5) improves the corrosion resistance. Apart 
from the consideration of the intentional addition of 
nickel to castings, the fact that appreciable percentages 
of nickel are frequently present in available scrap renders 
it doubly important to understand its influence. 


BRONZE. 


The use of nickel in bronze dates back many years, 
and there have been many references to the matter in 
technical literature, but apart from broad statements of 
its beneficial effects, there has not, until comparatively 
recent years, been any fundamental study of the subject. 
Now, however, as the result of researches carried out, 
particularly in America,t the position is rather more 
clear. Special attention has recently been focused on 
this subject, because of the present wide price difference 
between tin and nickel, and the possibilities that exist 
for effecting substantial economies in metal cost by the 
replacement of a portion of the tin by nickel. 

The «-phase area of tin bronzes is considerably narrowed 
by the addition of nickel, and consequently the hard 
constituent separates out at progressively lower tin 
contents as the nickel content is raised, thus enabling 
a minimum tin content to be used to give a desired hard- 
ness. There is, in addition, evidence of some not yet 
fully understood constituents present in nickel-containing 





* Institute of British Foundrymen, Derby, June 8th to llth, 
1937. 

+ For full particulars of these experiments see :— é 

tN. B. Pilling and T. E. Kihlgren, ‘“‘ Some Effects of Nickel 
on Bronze Foundry Mixtures,” Trans. Amer. Foundrymen’s 
Assoc., 1931, Vol. Il, pages 93~110. ; 

2E. M. Wise and J. T. Eash, ‘‘ Strength and Ageing Charac- 
teristics of the Nickel Bronzes,” A.I.M.E. Tech, Pubn, No. 523, 
1934. ; f 
3N. B. Pilling and T. E. Kihlgren, ‘‘ Casting Properties of 
Nickel Bronzes,”” Trans. Amer. Foundrymen’s Assoc., 1932, 
Vol. III, pages 289-305; N. B. Pilling and T. E. Kihigren, 
““A Method for Study of Shrinkage and its Distribution in 
Castings,” Trans. Amer. Foundrymen’s Assoc., 1932, Vol. Ii, 
pages 201-216. 
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bronzes. High nickel contents give rise to precipitation- 
hardenable alloys, since the solubility of the constituent 
that separates out falls with temperature. It has been 
stated that very roughly equivalence in gross structure 
follows the substitution of nickel for a like amount of 
tin and the desirable tin contents in bronzes containing 
nickel are less than in the nickel-free bronzes. 

A further structural effect resulting from the presence 
of nickel relates to the distribution of lead in lead-contain- 
ing bronzes. The fact that the addition of a small per- 
centage of nickel promotes even and fine distribution 
of lead in bronzes of both low and high lead content 
has been recognised for many years, and this has been 
attributed to the fact that it increases the solubility 
of lead in molten copper. In addition, the solidification 
point is raised and the lead has less chance to segregate 
and is mechanically trapped. Zinc appears to counteract 
this effect of nickel, and nickel is not so effective in low 
tin content alloys. It has been suggested, therefore, 
that as lead appears to be carried with the hard tin 
constituent, the effect of nickel is through its influence 
on the distribution and the proportion of this constituent. 
In the presence of phosphorus, nickel, like copper, forms 
a phosphide compound. 

The effect of nickel on the physical properties of bronzes 
is marked. It is generally accepted that nickel densens 
bronzes, although exactly what is meant by this is not 
always clearly defined. It has been demonstrated, how- 
ever, that whilst the true freezing shrinkage is not modified 
to any important extent by the addition of nickel, this 
element does enable sounder castings to be produced, 
particularly when the pouring temperature is high. 
Associated with this effect is the question of grain refine- 
ment. This again is a definition requiring further explana- 
tion, sinee, as Pilling and Kihlgren!* have pointed out, 
true grain size is probably only one of the several factors 
affecting the texture of a fracture as seen by the naked 
eye. The elimination of internal oxidation, the dispersal 
of incipient shrinkage cavities, the method of fracture, 
as well as changes in size or shape of the grain itself, all 
alter the nature of this appearance. Apart from its 
influence on density, however, nickel did appear (from 
Pilling and Kihlgren’s experiments) to have an actual 
effect in reducing the true grain size. In the usual range 
of pouring temperatures, the refinement averaged about 
50 per cent. reduction in mean grain size (diameter) 
for the addition of 1-5 per cent. of nickel or less. It has 
also been reported that the coarse dendritic grain growth 
caused by the presence of small quantities of aluminium 
or silicon in low-tin leaded bronzes is counteracted by 
nickel, although 2 to 3 per cent. is necessary to offset the 
effect of 0-05 per cent. silicon. 

Considerable investigation has been made of the way 
in which the mechanical properties of bronze are influenced 
by the presence of nickel. The magnitude of the effect 
depends on the nature of the base metal, and foundry 
practice, and differs also according to whether nickel is 
being used to replace copper or tin. Most of the data 
available relate to additions to a standard base alloy, 
but, as mentioned above, the present tendency is to 
consider the matter from the tin-replacement point of 
view. In general, it may be said that nickel improves the 
tensile and compressive strengths and hardness of bronzes, 
without detriment to, and frequently with improvement 
in, toughness and ductility. Increases in proportional 
limit and yield point relatively greater than the increase 
in Maximum strength are achieved. The optimum nickel 
content varies with the base mixture, and is, in general, 
lower with higher tin and/or lead content. Increasing 
the nickel beyond this optimum content may result 
in a decrease in the elongation value and necessitate 
special foundry treatment. The most useful nickel range 
is usually between | and 2 per cent., but in certain 
instances as little as } to } per cent. is distinctly beneficial 
(Table T). 


IMPROVEMENT BY HEAT TREATMENT. 


Interesting results have been obtained on the improve- 
ment by heat treatment of the mechanical properties 
of nickel-tin bronzes of rather’ higher nickel content 
than dealt with above. A prolonged soaking at a high 
temperature (in the region of 760 deg. Cent.), followed 
by a softening quench and subsequent low-temperature 
tempering treatment at approximately 260 deg. to 
300 deg. Cent., markedly increases the mechanical 
properties of certain compositions. As an alternative to 
this heat treatment, the cooling of a sand casting can 
be so controlled as to develop the precipitation hardening 
effect in the as-cast condition. Special care is necessary 
in melting these heat-treatable alloys, and impurities 
need to be carefully controlled to give optimum results. 
Typical compositions which show promise of considerable 
development falling in this group are the 88:5:5:2 
copper-tin-nickel-zine alloy, and the alloy containing 
7:5 per cent. nickel and 8 per cent. tin. The latter, in 
the form of heat-treated test bars, has given a tensile 
strength in excess of 40 tons per square inch, associated 
with an elongation of 15 per cent. 

Nickel, either in the form of pellets or as 50 : 50 cupro- 

nickel alloy shot, dissolves quite readily in molten copper 
at a temperature well below its own melting point. It 
may either be added with the charge or to the copper 
when molten. No loss is normally experienced in remelt- 
ing. Nickel raises the melting point of bronzes without 
appreciably affecting the freezing range. This fact does 
not, however, introduce difficulties, since nickel appears 
to have a fluidising action on bronze, and although the 
value of this is difficult to assess quantitatively in the 
foundry, laboratory spiral fluidity tests have shown 
increased lengths of run up to 40 per cent., resulting from 
an addition of 0-5 per cent. of nickel. The magnitude 
of this effect increases with the nickel content up to a 
certain moderate percentage of nickel and varies con- 
siderably with the basis mixture. 
_ The number of different compositions used at present 
is too large to give in great detail here, but some repre- 
sentative compositions will be taken and the type of 
purpose for which they are suitable indicated. 


GUN-METAL TyYPEs. 


For general purposes modifications of the 88: 10:2 
and 88:8:4 types of alloys are widely used. Up to 
5 per cent. nickel may be substituted for tin or added 


direct, giving an improvement in strength properties 
and ductility. An interesting point established in America 
is the fact that for castings which require to be sub- 
sequently nickel and chromium-plated, the finer grain 
of the nickel-bronze casting enables a better adhesion 
of the deposit to be secured. No systematic determina- 
tion of the corrosion resistance or erosion resistance of 
nickel-containing bronzes has been made, but it has been 
frequently reported that improvements over a straight 
bronze have been obtained, and this has been attributed 
in part, not to any change in what might be called inherent 
resistance, but to the denseness and fine grain of the 
casting itself. Where the bearing property of a bronze is 
of prime importance, care must be exercised in the use 
of nickel percentages in excess of 1 or 2 per cent., since, in 
some circumstances, the addition of higher percentages 
of nickel than this adversely affects the bearing property. 
In addition, more adequate feeding may be necessary ; 
it is generally recommended that 0-04 per cent. of 
phosphorus be added to deoxidise these higher nickel 

oys. 

The 88:5:5:2 copper-tin-nickel-zine alloy has been 
extensively used for catenary clamps and _ trolly-wire 

i in railway electrification schemes abroad, 
after a heat treatment such as described above, the 
alloy is used for heavy-duty electric circuit breakers. 
The 88: 4:4: 4 copper-nickel-tin-zine alloy is a general 
all-purpose alloy, conveniently handled in the foundry and 
largely used for fittings in the marine field. In lead- 
containing alloys for anti-frictional bearing purposes, 
nickel is included in the whole range of compositions. 
Typical alloys for medium and heavy loads are 
80:11:1:1, 80:8:10:2, 70:6: 15: 1 copper-tin-lead- 
nickel. The last also contains 4 per cent. of zine, and is 
used for railway carriage bearings. In pressure castings 
of the red-brass type, 1 per cent. nickel is used in such 
articles as plumbing fittings, valves, &c., to increase 
pressure tightness. High-duty worm-wheel phosphor- 
bronzes, containing in general 10 to 11 per cent. tin, 0-2 
to 0-5 per cent. phosphorus, usually contain 0-5 to 1 per 
cent. of nickel; the nickel addition has been found useful 
in centrifugal castings to give shock resistance in thin 
sections, whilst it also prevents excessive grain growth 
in heavy sand-cast sections. Wear resistance is a further 
property which benefits from nickel additions to this 
type of material. 


ALUMINIUM- BRONZE. 


The difficulties associated with the production of good 
sand castings in aluminium-bronzes have seriously 





limited their application, and the valuable strength 


industry for valves, in the paper industry, and for many 
acid-resisting purposes. 


NICKEL-BRAsS AND THE NICKEL-SILVERS. 


The high-tensile brasses or manganese-bronzes owe 
their excellent mechanical properties to a large extent 
to small percentages of added elements, of which nickel 
is, in certain instances, one. On the basis of Guillet’s 
well-known and widely used ‘ coefficients of equivalence,” 
1 per cent. of nickel is equivalent to —1-3 per cent. of 
zine, 7.e., it acts as copper and tends to increase the « 
content of the alloy, differing in this respect from elements 
such as aluminium, tin and iron, which have the opposite 
effect. The data available on the effect of nickel and, in 
fact, of other elements on the cast high-tensile brasses 
are not altogether conclusive, due in part to the fact 
that the direct effect of the added element may have been 
masked by the change in the relative amounts of « and f 
present. 

Guillet, Smalley and Sturney have all studied the 
effect of nickel and have established that a useful range 
of alloys can be obtained by adding this element, which, 
as would be expected from a negative coefficient of equi- 
valence, has, unlike aluminium, no outstanding effect 
on the mechanical properties, but results in improvements 
in other directions. 

In quaternary and the more complex high-tensile 
brasses, nickel improves ductility, and an alloy of this 
nature, known as “ Turbadium ” bronze (containing 45 per 
cent. of zine, 2 per cent. of nickel, with smaller percentages 
of iron, tin, and manganese), has in the sand-cast condition 
a tensile strength of over 40 tons per square inch combined 
with good ductility. This bronze has been used particularly 
for marine propellers, as it withstands well the erosive 
action of sea water. 

With a 4 to 1 nickel-aluminium ratio, castings are 
being made which are susceptible to heat treatment of 
the age-hardening type. After heat treatment such 
castings have sufficient hardness to make them valuable 
as non-sparking tools, e.g., hammers. 

Pilling and Kihlgren' have studied the effect of nickel 
on a yellow brass containing 70 per cent. copper, 1 per 
cent. tin, and 2 per cent. lead, and conclude that this 
mixture is distinctly improved by nickel additions, 
with no indication that the useful effect of nickel ter- 
minates at any low percentage; 3 per cent. of nickel 
increased the tensile strength, under standard conditions 
of experiment, by as much as 28 per cent., maintained 
good elongation, and improved compressive properties. 

It is of interest to mention here a special brass developed 
under the name of “ Tungum,” which contains over 


TaBLe I.—Properties of Some Typical Nickel Bronzes. 
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| 
Composition. se ee E., | 
- —_ —___—_—_ —| tons per | tons per | percent. | Brinell. Remarks. 

Ni. | ~Ga | Sn. | Pb. | Zn. sq. inch. sq. inch. | 

5 | 38 5 petan CAPPS fH 9 21 34 a 

5 | 88 5 —s 4 2 I 29 38 38 136-171 | By heat treatment 

4 | 88 4 | — 4 | — 21 30 _ | 

3 | 87-75 | 8 1-25 | — — 15 12 90 
“a |} 88-25 | 10-5 — — 8-14 14-22 8-30 70-85 | Phosphorus 0-25 per cent. 
*0-5 | 88 pegpege: pls tos epsgpe eglig | 'T"re 88 5-15 90-105 | Phosphorus 0-3 per cent. 

| | | Centrifugal castings 

> } 81-7 12 5 — } 10-14 13-18 4-10 70— 80 | Phosphorus 0-3 per cent. 
*1 80-7 10 } 8 | —_ 10-12 14-17 6-12 65-— 75 Ditto 
bd | 76-7 10 12 | — | 6-7 13-18 20-30 45— 55 | Ditto 

1 | 84 6 3 6 | ees 16 27 65 

2-5 | 85 2-5 9 1 _ 12 12 _ } 

1 | 69 | & 25 _ — 10 17 47 | Chill cast 

7 eo whe 3-6 | 8 | = 9 min 9 min _ 
l4 | 74 4 — | 8 12 min. | 22 min 11 min Soe "panded 

| | | 





and corrosion-resisting properties of this series of alloys 
have consequently not been fully utilised. Whilst the 
systematic attention given to the effect of nickel in tin- 
bronzes has not been paid to its effect in the corresponding 
aluminium-containing alloys, nickel is known to exert 
an interesting influence on the physical and mechanical 
properties of the alloys, and in some cases with high 
nickel contents completely to change the nature of the 
heat treatment required to produce maximum strength 
and hardness. Quenching softens such alloys and reheat- 
ing hardens them, the reverse procedure of normal 
aluminium-bronze castings. 

The “self-annealing’’ or embrittlement occurring 
during the comparatively slow cooling of some aluminium- 
bronze sand castings can, as is well known, be overcome 
by the addition of 3 to 4 per cent. of iron, nickel, or 
combined nickel and iron additions, and this constitutes 
one of the reasons for the presence of nickel. In chill 
or die castings, where cooling is too rapid to enable 
tthe embrittling 6 + «+6 change to occur, nickel is added, 
in conjunction with iron, to give maximum mechanical 
and elastic properties. 

Smaller percentages of nickel, e.g., 1 to 3, are used 
in the general run of aluminium-bronze compositions, 
and it has been stated that in addition to the strengthening 
effect, nickel helps to ensure a close, dense, fine-grained 
alloy, suitable for hydraulic castings. 

In castings, 7 per cent. of nickel is generally considered 
to be the upper limit, beyond which, although the tensile 
strength may further increase, a sharp decline in ductility 
occurs. The alloy containing 10 per cent. aluminium 
and 5 per cent. nickel has been found to have excellent 
all-round properties, particularly from the point of view 
of resisting sea-water corrosion, in which direction the 
presence of nickel is specially helpful. A similar alloy 
with 5 per cent. iron and nickel developed under the 
name of Superston L 189 has the following properties 
as sand-cast :— 


42 to 45 tons per square inch 
22 tons per square inch 

15 per cent. 

160 to 190 

15 tons per square inch 


Maximum stress ... 
Yield point do 
Elongation on 2in, 

Fatigue strength ... 


Die castings of nickel-aluminium bronzes are widely 
used for automobile parts, motor boat fittings, &c. Alloys 
such as Superston L 189 mentioned above, due to their 





resistance to chemical reagents, find use in the chemical 





* By courtesy, David Brown and Sons (Hudd.), Ltd. 


80 per cent. of copper, with small amounts of silicon 
and aluminium, and approximately 1 per cent. of nickel. 
In the as-cast condition, this alloy has a tensile strength 
of 24 tons per square inch, with an elongation of 37 per 
cent., and is noteworthy for its resistance to corrosion. 

The nickel-silvers have been grouped with the brasses, 
because they can conveniently be considered as brasses 
to which substantial percentages of nickel have been 
added. The popularity of the nickel-copper-zine group 
of alloys lies in the fact that they represent the most 
economical casting alloys available possessing a white 
colour, good hardness and mechanical properties, and 
corrosion resistance, and do not give rise to much difficulty 
in the foundry. Im certain cases trouble may have 
been experienced in obtaining sound castings in nickel- 
silver, but this can largely be attributed to the fact 
that straightforward brassfoundry practice has been 
applied, whereas, by a few simple modifications of this 
practice, very little difficulty need be encountered. 

Until the last few years the so-called white-metal 
castings used for plumbing fittings contained perhaps a 
maximum of 12 per cent. nickel; such castings, although 
appreciably whiter than brass, could not truly be called 
‘*‘ white.” A move was therefore made towards increasing 
the nickel content to give a whiter alloy, until the present- 
day practice of using a minimum of 20 per cent. nickel 
has become standafdised for general casting work. By 
modifying the nickel content, however, colour matches 
may be made with the more yellow extruded nickel-silver 
sections used for architectural purposes and with the 
bluer tinge associated with the stainless steels. 

A typical modern nickel-silver alloy for making castings 
has a composition as follows :— 


Per cent. 
Nickel 18 to 22 
Copper 50 to 55 
Zinc ... 20 to 25 
Lead 0 to 5 
Tin sa is api teiiaaal alc daca ta 0 to 2 
In America the practice is to use a lower zine alloy and 
the standard U.S. Government specification No. 
W.W.P. 541 calls for the following :— 
~~ Per cent. 
Nickel 20 
Copper s Ame? Mee Ags nee ee 65 
ce ere Speen Loe Tien tes aoe 6 
EMEA WOE RP AO. PRT We. «aes 5 
Tae bas. osriets 4 


Lead is frequently intentionally present in cast nickel- 
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silvers where ease of machining rather than tensile 
strength is of primary importance. It. is often more 
economical, for instance, to cast a leaded rod required 
for screwed tap spindles than to use a drawn or rolled 
leaded rod, the production of which entails some difficulty. 
Whether or not lead helps in the production of sound 
castings is still a debatable point, but since it stays out 
of solution it helps to break up the structure, thus aiding 
machining. Tin is said to increase the fluidity of nickel- 
silvers and to assist in the production of sound castings. 
It has a slight hardening effect on the alloys. 

Tron is an element to which some attention has recently 
been given in connection with nickel-silvers, and it is, 
in fact, sometimes used up to about 5 per cent. Apart 
from increasing the tensile strength it has recently been 
shown that iron brings out certain characteristics useful 
in the food-handling industry ; for instance, it prevents 
the accumulation of scum or fog on the surface, although 
having a general tendency to decrease the tarnish resist- 
ance. Clean tin cans or Armco iron sheet are used for 
making the iron addition. For normal purposes iron is 
regarded as an impurity to be kept as low as possible. 

With regard to the remaining impurities, oxygen is 
definitely harmful, and steps for deoxidising nickel-silver 
melts are necessary if sound casti are to be obtained. 
Sulphur, as in other nickel alloys, should be kept at a 
minimum—that is, not more than 0-035 per cent. Silicon 
and aluminiura, which are occasionally used as deoxidants, 
have a hardening effect if present in excess, and silicon 
is said to be detrimental to the pressure-tightness of the 
alloy. Incidentally, the presence of substantial quantities 
of aluminium, e.g., over 1 per cent., may render the alloy 
susceptible to heat treatment. Excess phosphorus, 
another deoxidant, results in a hardening and embrittle- 
ment of the alloy. Carbon is also undesirable, although 
more so in worked alloys than in cast alloys. The two 
elements, the influence of which is beneficial, are man- 
ganese and magnesium. e former is usually inten- 
tionally added up to } per cent. for deoxidation purposes, 
and a final small addition of the latter helps to finish 
the deoxidation process and to supplement the effect 
of ese, by combining with and rendering inocuous 
any sulphur that might be present. Excess magnesium 
leads, however, to “ dirty ” metal. anese appears 
to have no obvious effect on the physical properties of 
the alloys, other than that brought about by the elimina- 
tion of unsoundness, &c. 

Little attention has so far been given to the mechanical 
properties of the nickel-silvers in the cast condition, 
no doubt because the principal applications of nickel 
silver castings have been decorative and the alloys are 
not so widely used for engineering purposes. Depending 
on pouring temperature and the lead and other alloy 
contents, quite useful strengths in the region of 20 tons 
per square inch are possessed by these alloys, the elonga- 
tion averaging 10 to 25 per cent. for lead-containing 
alloys and up to 40 per cent. for lead-free alloys. The 
Brinell hardness number of the 20 per cent. alloy is usually 
of the order of 75, but by adjusting the composition higher 
hardnesses are obtainable. 

It is now generally recognised that whatever degree 
of stainlessness and tarnish resistance a metal possesses, 
it is necessary to clean it occasionally, if only to remove 
the dirt accumulated on the surface. This being the case, 
it is often preferred nowadays to use a soft, coloured 
metal, such as one of the nickel-silvers, which, although 
not having the degree of corrosion resistance of the more 
truly corrosion-resistant and harder-toned alloys, can be 
maintained in good condition with very little attention. 
The tarnish resistance of the nickel-silvers increases 
with the nickel content and to a lesser extent with the 
zine content. The effect of lead on this property has 
been found, under laboratory conditions of test, to be 
slight, but small additions of tin appear to have some 
benefit. As compared with brass, the nickel-silvers may 
be regarded as corrosion-resistant materials, and they 
do in fact give good service under marine and other 
atmospheric conditions. 


PropvuctTion oF Sounp NicKEL-SItvER CASTINGS. 


In this connection it is important to remember that 
nickel-containing alloys are particularly susceptible to 
the absorption of harmful impurities and gases from the 
furnace, and it is therefore advisable to keep the melting 
time to a minimum, and everything possible should be 
done to this end. In addition, steps should be taken 
to protect the metal from atmosphere during melting. 

Natural or forced-draught crucible furnaces are generally 
used for melting nickel-silver for sand castings, and 
provided a strong draught is available and coke is used 
that does not burn away too quickly these furnaces are 
satisfactory. Oil and gas furnaces can be used with 
advantage, but electric melting methods, either of the 
resistance, induction, or arc type, have not so far been 
used to any extent in the nickel-silver foundry, although 
some success has been achieved with the rocking-arc 
furnace. The high-frequency induction furnace has, also, 
recently been employed with excellent results for making 
nickel-silver ingots for rolling. 

The charge may be composed of ingot metal, virgin 
metal or a combination of either of these with scrap, but 
the latter should not exceed 50 per cent. of the charge 
and should be carefully selected. No excessive zine loss 
is experienced when this is put in with the original charge, 
but lead should not be added until just before pouring. 
It is advisable to use a cover, and for this purpose an 
80: 20 mixture of borax and boracic acid is suitable, or 
a proprietary flux known as “ Borocalcite.”” Glass may 
also be used, and although not such a good flux, is less 
severe on crucibles. In the choice of the latter the smallest 
size which will take the charge should be used in order to 
prevent undue variation in pouring temperature. Either 
carborundum or graphite crucibles give good results, 
but it is important that these should not be continued 
to be used after, say, twenty heats; after this stage poor 
castings may result, due to the fact that the pots get thin 
and transmit more furnace gases into the melt; also the 
pots do not hold their temperature so well during pouring. 
When molten an addition of 2 oz. of manganese per 100 Ib. 
of metal should be made for the purpose of deoxidation. 
This can be added as metallic manganese or as cupro- 
manganese. A few minutes should be allowed to lapse 


between the addition of the manganese and pouring, 
and it may be advisable just before pouring to make 





a small addition of metallic magnesium, say, | oz. per 
100 lb. of metal. So that the magnesium does not burn 
away on the surface, it should be attached to an iron 
rod and plunged rapidly into the melt. The recom- 
mended deoxidation technique for the American type 
alloy referred to above is the successive addition of 0-10 
per cent. manganese, 0-05 per cent. magnesium, and 
finally 0-02 per cent. phosphorus. 

Many of the faults found in nickel-silver castings are 
associated with the moulding technique rather than with the 
preparation of the molten metal. The use of unsuitable 
sands for moulds and cores, insufficient feeding, sudden 
changes of section, wrong pouring temperature, and lack 
of adequate venting are common causes of faulty nickel- 
silver castings that are not difficult to remedy. 

Highly refractory open sands are and moulds 
should be generously vented. For light castings, well- 
ventilated fine sands are used. For cores, bronze-founding 
practice can be successfully followed, and generally cores 
used should be collapsible. Plumbago mould facings 
containing loam, china clay or molasses are applicable to 
this type of work. 

The nickel-silvers have a high shrinkage, and it is impor- 
tant to make adequate provision for feeding castings, 
heads considerably larger than those required for other 
copper-base alloys being required. It has been found 
advisable to lay out nickel-silver castings with a smaller 
number of pieces per gate than would be considered good 
practice on ordinary brass work. Whilst it is not easy, 
due to pyrometer difficulties, to keep a constant check 
on the pouring temperature, it is desirable not to vary 
appreciably from 1250 deg. Cent. for the 20 per cent. 
nickel alloy and to pour fairly rapidly. 

Progress in the pressure die casting of nickel-silvers is 
being made, and for this purpose the zinc content is 
increased to give an alloy of maximum whiteness with 
minimum melting point. 

A typical composition is as follows :— 


Per cent 
Nickel 16 
Copper 42 
Zinc ... Sore Batted, eee 41 


This is an alloy of «+8 structure and melts at a tempera- 
ture below 1000 deg. Cent. A high-tungsten steel is used 
for the dies. Developments might be expected in the 
application of die castings in this type of material. 

Nickel-silver castings, in general, are used for all kinds 
of plumbing fittings, taps, brackets, &c., valves and cocks 
for food-handling plant, and for general architectural 
metal work. In the latter connection, if it is desired to 
weld the casting to a wrought product, lead should 
be omitted from the composition, since this element pro- 
motes cracking during the welding operation. 


(To be continued.) 








Experimental Tank Conference. 





THE superintendents of the most important experimental 
ship-testing tanks from ten different countries recently 
met in Berlin from May 26 to 28th. At this meeting the 
common international work for the simplification of 
methods of tank practice and the further development of 
these methods in the light of new research was continued 
from the point reached at the previous meetings in 
Hamburg (1932), in London (1933), at The Hague (1934), 
and at Paris (1935). 

The most important subject discussed was the deter- 
mination of the additions on account of form and rough- 
ness to be made to the recognised Froude values of surface 
frictional resistance. Some particular resistance measure- 
ments showed no need for any addition to the frictional 
values now in use on account of calculabie form influence, 
since for the models tested a greater decrease of surface 
frictional resistance took place, owing to the breakaway 
of the boundary layer than the increase due to the corre- 
sponding eddy resistance. The determination of the form 
resistance of a model by measuring the sinkage makes 
possible a better determination of its wave resistance. 

At present too few data exist to lay down numerical 
laws for the additions to be made for surface roughness. 
Hence the result of further trial measurements must be 
known before the additions for this reason can be accurately 
planned on the basis of the known Géttingen experiments 
with sand roughness, and allowing for the effects of type of 
ship, quality of construction, speed-length ratio, and con- 
dition of growth on hull. In order to carry out the 
measurements involved on the trials, a further improve- 
ment of the existing methods of measurements is held to 
be desirable. Particular attention should be devoted to 
the condition of the outer surface of the hull. A further* 
point which was discussed was the addition to be made 
to the trial power on the measured mile to take account 
of the time of service during each season of the year on 
the different trade routes. 

Models of four newly built sister shige are to be tested 
in a number of tanks, following an Italian suggestion. 
This will allow of a comparison of power estimates of the 
tanks which take part as well as a check of these esti- 
mates by trial measurements on the ships made over a 
wide range of speed. 

In default of accurate data the important matter of the 
specification of a minimum Reynolds number for screw 
experiments conditioned by the viscosity must be post- 
poned to a later meeting. For the time being temporary 
limits should, it is suggested, be assumed, adherence to 
which will prevent too severe an effect of scale in model 
screw experiments. riments on screw models of 
different sizes in a number of tanks should yield useful 
information on this point. Calculations for the design and 
comparison of ship screws by the vortex theory in some 
tanks show large deviations from the measured values, 
while other tanks obtain quite good agreement by the use 
of special allowances for blade interference, &c. For the 
analysis of the important factors in screw experiments an 
improved method of evaluation was proposed. In order 
to check the claims of this method further screw model 
experiments should be made over as large as possible a 
range of loading and with greater experimental accuracy, 





and in connection with the corresponding model experi- 
ments. 

The importance of this international meeting for the 
development of tank research and its application in prac- 
tice was emphasised by invitations to those taking part 
in the meeting received from the Commander-in-Chief of 
the German Navy, from the Rector of the Technical 
University of Berlin, and from the Prussian Research 
Establishment for Hydraulics and Shipbuilding. These 
invitations were also accepted by representatives of a 
number of Ministries and scientific societies. At the con- 
clusion of the meetings, the President of the Tank at Rome 
gave an invitation to hold the next meeting at Rome 
in 1939. 








ROBERT STEPHENSON AND HAWTHORNS 
LIMITED. 


THE amalgamation of Robert Stephenson and Co., 
Ltd., of Darlington, and the locomotive building depart- 
ment of R. and W. Hawthorn Leslie and Co., Ltd., fore- 
shadowed in our issue of April 30th, is now an accom- 
plished fact. Whilst this union is designed to benefit 
the interests of both firms it cannot be regarded as an 
ordinary mariage de convenance. Hawthorns and 
Stephensons, to place them in their right chronological 
order, are two of the oldest locomotive building companies 
in the world, and for many years worked side by side in 
Newcastle-upon-Tyne, for up till 1901 Stephensons 
were still in South-street, where the works had been 
established in 1823 next door to the Forth-street works 
founded in 1817 by Robert Hawthorn. Stephensons 
were locomotive builders from the first, but Hawthorns 
did not build a locomotive till 1831, when, it is interesting 
to note at the present moment, they turned out the 
‘“* Coronation ”"—No. 13—of the S. and D. Railway. To 
Hawthorns belongs, also, the honour of designing and build- 
ing the ‘‘ Comet ”—1835—for the Newcastle and Carlisle 
Railway. It was fitted with two fixed excentrics, forward 
and reverse, for each cylinder instead of the old loose 
excentric, or the two fixed excentrics only adopted by 
Stephensons later with the gab motion. From the four 
excentrics the Stephenson -motion developed in a 
manner which Warren showed di mmatically in his 
“Century of Locomotive Building.”” Whilst Hawthorns, 
in their long history, have built locomotives of all sizes, 
they have concentrated largely upon contractors’ engines, 
and their crane locomotive is a familiar feature in big 
yards. About Stephensons it is hardly necessary to say 
anything to our readers. The firm is part and parcel 
of the railways not only of this country, but of the world. 
When the works were moved from South-street, where 
they had made history for eighty years, to Darlington, 
they were completely modernised and placed in a situation 
which permitted of free extension. Here engines of any 
size and type can be built and many notable engines have 

d through the gates to railways at home and overseas. 
onmnliy the company purchased from Kitson and Co., 
Ltd., of Leeds, another locomotive firm almost as celebrated 
as Stephensons, the construction rights in the Kitson 
articulated locomotive, and more recently still, the 
company has acquired, as a sort of side line to locomotive 
building, the Spencer-Hopwood boiler from Armstrong, 
Whitworth and Co., Ltd., on the retirement of that com- 
pany from the Scotswood works. We may add that 
Stephensons’ board remains the same, except for the 
chairman, Sir Walter Benton Jones, who retires. . Major 
E. C. Straker, chairman of Hawthorns, becomes the new 
chairman, and Mr. Allan, also of Hawthorns, joins as a 
new director. Our readers will unite with us in wishing 
that the marriage of two such distinguished firms may 
enjoy the happiest issue. 








New Section Mitu.—The Skinningrove Iron Company, 
Ltd., has recently started up a new 18in. section mill. 
This mill has been designed for the production of all types 
of small sections as an auxiliary to the present large mill , 
and it is expected that it will ultimately produce 1800 
to 2000 tons per week of various small-size sections. 
The mill has been designed and built by the Brightside 
Foundry and Engineering Company, Ltd. 

Mass Propuction ScrREW-MaKING PLant.—The 
Coventry Machine Tool Works, Ltd., is to organise a 
special department for the manufacture of mass pro- 
duction screw-making plant of British design. This 
plant will make all standard varieties of metal screws, 
and several machines have been built already at the 
Coventry works. Their rate of output, which varies 
according to the size and quality of the material used, is 
up to 200 a minute. 


An Improvep System or Reruse CoLiEctrion.—On 
Monday last we inspected the Tottenham Corporation’s 
new system of refuse collection, designed to promote 
cleanliness and to make the work of removing refuse from 
dwelling-houses and other establishments a relatively 
healthy job. Although the system is in use at Sheffield 
and on the Continent, Tottenham is the first place to adopt 
it in the South of England. An essential part of the 
equipment is a standard type of refuse collector or bin, 
tapered to facilitate emptying, and with a hinged lid. 
At the rear of the vehicle into which the refuse is dis- 
charged, there are inclined circular openings to which 
the containers can readily be attached, and when they are 
tilted upwards and subjected to one or two blows by bring- 
ing them down sharply on the seatings, the refuse falls 
into a hopper. To obtain dustless loading, this rear hopper 
on the vehicle is fitted with shutters, and the action of 
tilting the containers ensures a perfectly dust-free dis- 
charge. When the rear hopper is filled with refuse, the 
body of the vehicle is rotated upwards by a power- 
operated tilting screw to an angle of approximately 
110 deg., when the refuse is transferred to a front com- 
partment, after which the rear hopper is returned empty 
for reloading. The tipping operation is repeated ten times 
during the collection of a 5-ton load. To discharge the 
vehicle a door at the rear is opened by the withdrawal 
of two strap catches, when the body is tipped to an angle 
of 50 deg. 
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Cut in Steel Duties. 


The Treasury has issued, on the recommendation 
of the Import Duties Advisory Committee, an Order 
providing for a substantial reduction in the duty on 
certain iron and steel goods. From July 7th until March 
31st, 1938, the total range of duty chargeable on the 
following materials will be 12} per cent. ad valorem :— 
Ingots, blooms, billets and slabs; girders, beams, joists, 
and pillars; angles, shapes, and sections; bars and 
rods; plates and sheets; hoop and strip (other than 
hot-rolled strip over 10in. wide in coils weighing more 
than 3ecwt.); rails; forgings (including drop forgings 
and rolls for rolling mills) in the rough or machined ; 
and castings (including rolls for rolling mills), stampings, 
and pressings, in the rough or machined, weighing 7 |b. 
or over, 6ther than gutters, domestic tanks and cisterns. 
In the case of consignments of these goods, other than 
forgings and castings, imported with a quota certificate 
and certificate of origin, which are exempted from 
additional duty, the total duty chargeable will be 24 per 
cent. ad valorem. In their report the Committee state 
that they are satisfied that the regulation of the flow of 
imports under the existing arrangements has facilitated 
equitable distribution to consumers and has enabled this 
country, at a time when world export prices were rising 
to very high levels, to secure the main bulk of its require- 
ments on favourable terms, and so maintain home prices 
at a reasonable level. The world shortage of iron and 
steel, however, still persists, and despite the substantial 
and growing expansion of home production difficulties 
are still being experienced in meeting the demand in this 
country. The greater part of our imported supplies 
of the main products have for many years been dependent 
upon adjacent Continental countries, and the Committee 
are satisfied that this position must remain and that it 
would be impossible to replace these imports from other 
countries at reasonable prices. The Committee’s recom- 
mendation, therefore, is intended both to stimulate 
the flow of imports through normal channels and to 
facilitate additional imports from other sources wherever 
these are obtainable, without sacrificing the advantages 
of the present arrangements and, in particular, without 
endangering either the main supplies from abroad or the 
prices of such supplies. The Committee add that they 
will continue to keep a close watch on the position. The 
announcement has been welcomed by consumers and 
merehants, and it is felt that as the demand for Continental 
steel from the export markets has substantially declined 
of late, the reduction in the duties may lead to some of 
the arrears against the British quota being overtaken. 


The Pig Iron Market. 


The production of pig iron in this country 
appears to be increasing, and it is expected that the 
June figures will be quite as good as those for May, which 
constituted a record for the past ten years. It seems 
unlikely that the output of foundry iron will be materially 
raised since the producers are concentrating largely upon 
steel-making descriptions of iron. On the North-East 
Coast business in Cleveland foundry has almost ceased to 
exist, as the output of the one furnace in this district 
making that class of iron is disposed of for a long period 
ahead. The makers are seriously in arrears with deliveries, 
and although they are making efforts to divide their 
production equitably amongst their customers, the 
quantities received by individual firms on this basis are 
sometimes so small that great inconvenience is caused. 
Attempts to augment the quantities available to local 
users on the North-East Coast by bringing iron from 
the Midlands have not been successful owing to the 
scarcity of foundry qualities in that district, and in some 
instances consumers have been obliged to purchase 
Continental foundry iron at prices in the neighbourhood 
of £6 15s. f.o.b. It is hopeless for new customers to try 
to place orders for Cleveland, as any business that is 
transacted is confined to old and valued connections. The 
situation in the Midlands does not improve. Consumers 
are being rationed for the most part upon the basis of 
their purchases in 1936, but some furnaces are unable to 
maintain this rate of delivery, and as a consequence 
many firms are working upon hand-to-mouth supplies. 
There is no doubt that the producers are doing their 
utmost to meet a difficult situation, and instances have 
occurred in which iron destined for associated works 
has been diverted to other customers in order to reduce 
the arrears of deliveries. One of the most serious features 
of the position is that there are no stocks of iron existing 
at the furnaces, whilst the demand is still in excess of 
production. Although there is great pressure in the 
Lancashire district to obtain deliveries some of the 
heavy foundries are not receiving the same amount of 
inquiry for new work as a few weeks ago, and if this 
movement continues they will be less urgent in their 
demand for iron. The holiday period, however, has started 
in Lancashire, and this may have influenced the position 
as regards new business. The producers of hematite 
are overwhelmed by the demand and cannot do much 
more than meet the most urgent needs of consumers. 
The position so far as basic iron is concerned is somewhat 
easier owing to the large importations from abroad, but 
the steel makers are by no means free from anxiety 
regarding the future. 


The Midlands and South Wales. 


Consumers of finished steel in the Midlands 
are greatly perturbed at the outlook regarding supplies 
and express little confidence that the policy of reducing 
the steel duties whilst other restrictions remain in 
force will.lead to an increase in imports. The pressure 
to obtain deliveries and to place new orders with the 
British steel works is unrelaxed, but many of the makers 
are booked up until the end of the year. In some cases 
consumers have taken the precaution of placing orders 
for delivery in the first quarter of 1938, although this 


Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


Unless otherwise specified home trade quotations 


A comprehensive list of the prices of materials mentioned below will 


may be taken rather as an attempt to ensure that their 
needs will receive attention when that date arrives. 
In one or two instances it is reported that contracts 
have been accepted for execution over the first six months 
of next year, subject, of course, to the condition that the 
price shall be that ruling on the date of dispatch: The 
demands of the constructional engineers are as heavy 
as at any time this year, but it is suggested that if the 
movement to postpone or abandon schemes which have 
been promoted continues their requirements will be 
substantially less in 1938. In the meantime, the market 
is anxiously awaiting supplies of Continental steel which, 
it has been led to believe, will follow the reduction in 
the duties. The sheet works are still operating at far 
below capacity owing to the shortage of steel, but it is 
hoped that some relief will be experienced through the 
purchase by the British Iron and Steel Federation of 
30,000 tons of Continental sheet bars, although the high 
price of £8 5s. f.o.b. which has been accepted has rather 
startled the market. It is understood that this trans- 
action is provisional upon the material being delivered 
by the end of August. The demand for sheets, both on 
home and export account, seems to be expanding, and 
there are considerable arrears in deliveries to be made 
up. The re-rollers of small steel bars and strip are operat- 
ing for the most part on short time owing to the scarcity 
of billets; but here again hope is expressed that the 
Cartel works will make some effort to overtake their 
arrears of deliveries now that the duty has been reduced 
to 24 per cent. Most of the re-rollers are booked up 
until the end of the year, and naturally have been unable 
to maintain deliveries in the conditions under which 
they have been working. Manufacturers of bright drawn 
steel bars are experiencing a scarcity of black bars, and 
as a result are unable to meet their customers’ require- 
ments. The quotation for bright bars remains at £7 15s. 
basis. In South Wales the works producing finished steel 
have sufficient orders on hand to keep them employed 
for the greater part of this year. There is an acute 
shortage of semis, including tinplate bars, and produc- 
tion at the tinplate works is handicapped, although 
the industry is working at about 76 per cent. of capacity. 


Current Business. 


Contracts for the fabrication and erection of 
steelwork for six cinemas have been secured by Head, 
Wrightson and Co., Ltd., Stockton-on-Tees. Ductile 
Steels, Ltd., Willenhall, whose hot rolling department 
was recently closed through the shortagé of steel billets, 
have been allotted 1000 tons of billets per week for four 
weeks, which is half the necessary supply. Orders for 
fifty steel tank wagons haye been placed by the Buenos 
Aires Great Southern and the Buenos Aires Western 
Railway with Hurst, Nelson and Co., Ltd. The wagons 
will be used for the transport of petroleum. Richard 
Thomas and Co., Ltd., have placed an order with Ransomes 
and Rapier, Ltd., Ipswich, for the installation of two large 
excavators at the company’s ironstone mines in North- 
amptonshire. The same firm has received an order from 
the Sheepbridge Coal and Iron Company, Ltd., for the 
supply of a transporter for conveying overburden stripped 
from an ironstone deposit on to the spoil banks. The 
Skinningrove Iron and Steel Works has just brought into 
operation a new 18in. mill for rolling light sections. The 
Egyptian State Railways have awarded a contract for 
twenty locomotives to the North British Locomotive 
Company, Ltd., Springburn, Glasgow. One steel furnace 
in the tube department of H. J. Barlow and Co., nut, 
bolt and tube makers, of Wednesbury, has been started 
up, after being idle for nine weeks, owing to the lack of 
material. For the first half of this year Clyde shipyards 
launched forty-seven vessels totalling 165,999 tons, an 
increase of 40,000 tons over the corresponding period of 
1936. The Department of Overseas Trade announces 
that the following are open for tender :—Copenhagen 
Lighting Department: Steam water-tube boiler with 
accessories, superheater, economiser; stoker plant, 
induced draught plant, air preheater, grit arresting plant ; 
all necessary electric motors and equipment (Copenhagen, 
July 20th). South African Railways and Harbours 
Administration : Steel sheet piling, including walings and 
tie bars (Johannesburg, August 3rd); about 50 tons of 
bridgework with rivets, bolts, nuts, &c. (Johannesburg, 
August 16th); two 10-ton self-propelling swing jib 
steam-driven travelling cranes with equipment and spares 
(Johannesburg, July 26th). State Electricity Works, 
Montevideo: Pure tin wire, flat timmed copper bars, 
hexagonal brass bars and iron nuts, flexible steel cable, 
galvanised iron water piping, galvanised malleable iron 
elbow bends and tees, &c. (Montevideo, August 5th). 
Singapore, Municipal Water Department: Spun iron, 
cast iron and steel spigot and socket pipes, spigot and 
socket specials (London or Singapore, August 9th). 


Copper and Tin. 


Conditions in the electrolytic copper market 
have improved to some extent with the brightening of the 
international situation. Quotations have been firm and 
the demand has been steady from most departments of 
the consuming trades. Exchange difficulties have checked 
business with Continental countries, but Russia was in 
the market at the end of last week for a substantial 
quantity. One of the features of the market is the scarcity 
of prompt copper, and this is likely to persist for some time. 
There have been some large forward sales, however, and 
it would seem that consumers have more confidence in the 
future of the market. The devaluation of the franc has 
naturally had a considerable interest for the copper 
producers, and it is said that some of the metal recently 
sold to France has been held up pending a decision as to 
the rate at which it will be paid for. In a number of cases 
copper has been sent to France by the producers and 
allowed to lie in consuming works to be paid for as used. 
The position with regard to this metal is arousing con- 











siderable comment, as it still remains the property of the 








Export quotations are 
be found on the next page. 


are delivered f.o.t. 


producers. In the standard market speculation has been 
rather more pronounced than of late, but probably the 
account is still on the small side. The backwardation in 
standard copper has been reduced to a few shillings, and 
for the time being it is not expected to increase. Owing to 
the shipments of electrolytic cathodes from warehouse, 
a scarcity of this description has developed, and whilst a 
short time ago it could be delivered against standard 
warrants, it now commands a premium of between £3 
and £4.... The tin market developed a much stronger 
tone following the publication of the statistics which showed 
a decrease in the visible supply of 1400 tons. Specula- 
tion in tin has been on the small side since the vagaries 
of the international tin control are too incalculable to make 
this a safe operation. The demand for industrial pur- 
poses continues on a good scale, however, and appears 
to be gradually expanding. The June statistics compiled 
by Mr. W. H. Gartsen give the visible supply at the end of 
the month as 17,304 tons, compared with 18,704 tons at 
the end of May. The carry-over in the Straits Settlements 
increased to 3761 tons from 2920 tons, whilst there was a 
slight reduction in the carry-over at the Arnhem Smelter 
to 1374 tons from 1403 tons at the end of May. The 
supplies during June totalled 9633 tons, compared with 
10,299 tons in the previous month and the deliveries 
reached 11,033 tons, against 11,237 tons in May. Of the 
June deliveries, 1720 tons was credited to Great Britain 
and 6645 tons to the United States. 


Lead and Spelter. 


On and after July Ist four quotations for lead 
and spelter will be issued on the London Metal Exchange 
as follows:—For shipment during the current month 
buyers, for shipment during the current month sellers, 
for shipment in the third following month buyers, and 
for shipment in the third following month seliers. 

The demand for lead continues to be well maintained, 
and in. this country and on the Continent the cable works 
are absorbing large tonmages. »Generally speaking, all 
the industries using the metal are well employed at the 
moment, and have sufficient orders on their books to keep 
them busy for a considerable time. Prices have been 
firmer during the past week, more in sympathy with 
movements in other non-ferrous metals than to any 
particular development in the lead market itself. The 
franc crisis did not have much influence upon the position, 
but naturally the disturbance to the exchanges resulting 
from the devaluation had an unfavourable reaction. The 
stocks of lead in this country at the end of June showed 
a reduction of a few hundred tons, and it is interesting 
to note that since March, when they stood at 7082 tons, 
there has been a steady decline to 6346 tons on June 30th. 
American figures give the world production of lead m May 
(excluding Spain) as 158,519 tons, compared with 153,981 
tons in April. In America the demand has been active, 
and, according to the American Bureau of Metal Statistics, 
the consumption by electric light and power companies 
has been increasing, and last year totalled 15,100 tons, 
compared with 11,500 tons in 1934.... Prices in the 
spelter market have moved within a narrow margin, and 
no development of interest has occurred. For the time 
being the market seems to be drifting, and to be awaiting 
a definite lead. Underlying conditions have been steady, 
although they have shown no particular strength against 
any selling pressure. There is probably a small bear 
account in the market, but any improvement in the finan- 
cial and international outlook may be quickly reflected 
by a revival of speculative interest. At the end of June 
some spelter was delivered from warehouse, but this 
month arrivals of foreign spelter are expected, which will 
probably meet the requirements of the market. American 
statistics give the world’s output in May, including Spain 
and Italy, as 162,259 tons, compared with 157,000 tons 
in April. 


Non-ferrous Metals Average Prices. 


With the exception of forward tin, the average 
prices of all the principal metals dealt in on the London 
Metal Exchange showed a substantial decline in June. 
The average quotation for cash copper was £5 9s. 2d. less, 
and for three months metal £3 3s. 5s. less than in the pre- 
vious month, whilst on electrolytic copper the average 
showed a reduction compared with May of £1 7s. 7d. and 
for wire bars of £2 9s. 6d. In the case of best selected 
copper, the average for June was £2 13s. 8d. lower than 
in the previous month. The average price for tin showed 
comparatively little change. For cash tin the June average 
was 17s. ld. less than in May, whilst for three months the 
figure was 10s. 8d. higher. The average price for lead 
for shipment during the current month was £1 2s. 6d. 
lower in June, and that for shipment in the third following 
month £1 2s. 7d. less than in May, the mean being 
£1 2s. 6d. down. For spelter for shipment in the current 
month the average showed a reduction of £1 13s. 8d. 
when compared with May, whilst for shipment in the third 
following month it was £1 16s. 9d. lower, the mean being 
£1 15s. 2d. less than in May. The following are the London 
Metal Exchange official average quotations for June :— 


STANDARD CoprpeR ... Cash (mean)... ... £55 15 62; 
3 Months (mean) ... £55 2 11yy 
Settlement £55 15 24 
ELECTROLYTIC CoPpPER (mean) £62 5 104) 
ELECTROLYTIC WIRE Bars £63 3 Ty 
Best SELEcTED CoppPER (mean) aA £62 6 4% 
SranDaRpD TIN ... Cash (mean) ... £249 19 10,4 
3 Months (mean) ... £249 3 4}; 
Settlement £249 19 954 
( For shipment the current month £22 17 643 

| For shipment the third following 
LeaD< month ae Ngee eget tek, marae £22 15 24 
| Mean £22 16 44 
{ Settiommemt «(220 bok bic cee vee ited £22 17 Ish 
( For shipment the current month £21 8 2% 

For shipment the third following 
SPELTER<{ month Ry pean & SRE RN WRTS ees £21 10 654 
Mean £21 9 4} 
| Settlement £21 8 6,5 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Current Prices for Metals and. Fuels. 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— £s. d. 
Hematite Mixed Nos.* | ce gal Seas 
” No. 1 SPO. 
Cleveland— (D/d Teesside Area) 
No. 1 ip ee oh gaan 
No. 3 G.M. B. | ee ee eee 
No. 4Foundry... 5 0 0... 
Basic (Less 5/- ene. 5 00. 


MripLanps— 
Staffs.— 


(Delivered to Black Country Station) 


anaes 


North Staffs. Foundry... 5 6 0... ... 
* Forge hg: Sat pees 
Basic (Less 5/— rebate)... 5 0 0... 
Northampton— 
Foundry No. 3 Sid) Ci 
Forge 418 6.. 
Derbyshire— 
No. 3 Foundry ) ae ak a 
Forge ae eee 
ScoTLanp— 
Hematite, f.o.t.furnaces* 6 3 0 
No. 1 Foundry, ditto .. 515 6 
No. 3 Foundry, ditto ... 513 0... 
Basic, d/d (Less 5/-rebate) 5 7 6... ... 
N.W. Coast— 6 3 Od/d Glasgow 
Hematite Mixed Nos.* { 6 8 6 ,, Sheffield 
614 6 ,, Birmingham 
* Leas 5/— rebate. 


MANUFACTURED IRON. 


Home. 


Lanes. anp YorEs.— 
é Crown Bars 
‘ Best Bars 
MipLtanps— 
Crown Bars ... 
Marked Bars (Staffs. ). 
No. 3 Quality... 
No. 4 Quality... 
ScoTLanp— 
Crown Bars 
Best... . 
N.E. Coast— 
Crown Bars 
Best Bars + 
Double Best Bars 


£ -s. 
~ 
MA Be) 
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~ 
aon 
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Lo a | 


ae 
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d. 
Wi. 
Ori: 
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e 
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NoRTHERN IRELAND AND FREE STaTE— 


Crown Bars, f.o.q.... 


LONDON AND THE SovuTH 
Angles ... 
Tees... 
Joists... 
Rounds, 3in. and up 
* under 3in.* 
Flats, under 5in.* 


Plates, jin. (basis) 
o» frin. ... ; 
Pa fin. ... 

” fein. ... 


Un. fin. to fin. incl. ... 


Boiler Plates, Zin. 


Nortu-East Coast— 
Angles 
Tees... 
Joists 
Channels... oF 
Rounds, 3in. and up 
oo under 3in.* 


Plates, jin. (basis) 
* fein. . 
o qin. ... 
#9 fin. . 
n. fin. to fin. teil. 
eH Plates, jin. 


- 12 10 


STEEL. 


0;.:. 


Home. 
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MIDLANDS, AND LEEDS AND DisTRICT— 


Angles 

Tees... 

Joists 

Channels... 

Rounds, 3in. and up 

‘a under 3in.* 

Flats, 5in. and under* 

Plates, #in. (basis) 
om frin. ... 

jin. ... 

fin. . 


Un. fin. to jin. ma: 


Boiler Plates, jin. 
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Cobalt 





purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
GLascow AnD District— £ md. $: Me. 
Angles Ween ) ee Par oe 10 12 6 
TORRis sie ies eee nds UR Bes. 11 12 6 
Joists : ll O 6.. 10 12 6 
Channels... ... .. PB? «. 1017 6 
Rounds, Sin. and up ys oa Be 11 12 6 
of under 3in. 11 18 0O*.. ll 0 0 
Flats, 5in. and under ... 11 18 0* 1l 0 0 
Plates, jin. rand Cy it eee ll 9 0 
pa fein. .. SERRE Oey. ll 5 0 
a jin. ... 1118 0.. 1110 0 
” fin. . tae ae ee 1115 0 
Un. xin. to jin. tea 136.8 ., 1210 0 
Boiler Plates, in. eT Se eae 12 2 6 
Sourn Watres Arra— ey «42. | ys as A 
Angles rl 0° ¢ .. 10 12 6 
Tees... rc: Se ae ie 11 12 6 
Joists ‘ee, Se 10 12 6 
Channels... ... .. al ABS 10 17 6 
Rounds, Sin. ndup 12 0 6.. 1112 6 
o» under 3in.* 1118 0O.. ll 0 0 
Flats, 5in.and under* ... 11 18 0 .. ll 0 0 
Plates, jin. ee . 1110 6.. ll 0-0 
Sg ARMIN be < Hh ohn <7 LE re 11 5 6 
a tin. 12 0 6.. 1110 0 
jo ciple: erat OA Bi: 1115 0 
Un. fin. to jin. incl. ... 11 15 6... 12 2 6 
TRELAND—F.0.Q. BELFast. Rest or IRELAND. 
8 ad, £ s. d. 
Angles 12 60.6% ll 8 0 
Tees... 12 5 6... 12 8 0 
Joists bt Be Ae 1115 6 
Channels... ... ... < RE ese 1113 0 
Rounds, 3in. and up > at Be 12 8 0 
Ne under 3in.* 10 16 0.. 10 16 0 
Plates, jin. (basis) $i: 38 -6:.. 1115 6 
Renae. Yi ht Whos 12 0 6 
és tin. ... 12 3 0.. 12 5 6 
v" jin 1210 0.. 12 10 6 
n. fyin. to in. tated. -- 12 3°0. 12 5 6 
ce and Flats tested quality ; Untested 9/— lesa. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. 2-6. 4. £ s. d. 
11-G. to 12-G., d/d -1500 ..f.o.b. 14 10 0 
13-G., d/d aia Pres! Ai. Sa 1410 0 
14-G, to 20-G., d, a - 1410 0 ..f.o.b. 1415 0 
21-G. to 24-G., d/d - 145615 0 .. f.o.b. 15 0 0 
25-G. and 26-G., dja . 1610 0... ...f.o.b. 1515 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 


The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 


to 10 ewt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 

Home. £ s. d. Export. Basis— £ s. 

4-ton lots and up... 19 10 0 26-G.and heavier 18 15 

2-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 

Under 2 tons - 21 2 6 30-G. and lighter 20 15 

Export : India, £22 5s. c.i.f.; 


d. 
0 
0 
0 


South Africa, £18 15s. f.o.b., 


plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 


Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. 0d. to 26s. 0d. 


Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


. 


Billets. 100-ton lots and over. 35 to 100 tons, 5/— extra; 
less than 35 tons, 10/— extra. £ «.d. 
Soft (up to 0-25% C.), untested ... ... ... 717 6 
” ” tested . oui 8 7 6 
Basic (0: 33% to 0- BIO BES eck bt a erh cis ies ee 
» Medium (0-42% to 0-60%C.)... .. .. 9 2 6 
» Hard (0-61% to 0-85% C.) hath yee vbse3 912 6 
oy (086% to 0- 99%, x) 10 2 6 
‘ » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. maa ae 10° $6 
Pas ST SR a ere ee 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder... 5/14 to 5/3 per Ib. 
Ferro Tungsten 5/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to 6p.c.carbon £24 5 0 7/6 
9 »  §6p.c. to 8 p.c. £24 0 0 7/6 
o » 8 p.c. to 10 p.c. £24 0 0 7/6 
3 » Max. 2 p.c. carbon £36 0 0 11/- 
” ” » 1 p.c. carbon £38 5 O 1]/- 
‘ » »  0°50p.c.carbon £41 0 0 12/- 


1/- per Ib. 

2/6 per Ib. 

£16 15 O home 

£12 0 Oscale 5/- p.u. 


” +  carbon-free ... 
Metallic Ceteiiiinst Sat 
Ferro Manganese (loose), 76; p-c. 


» Silicon, 45 p.c. to 50 p.c. 


” ” 75 p.c. £17 0 Oscale 6/- p.u. 
» Vanadium ... 12/8 per lb, 

+ Pre aia 4/9 per Ib. 

” 9d. per Ib. 


Titanium (carbon leant 


Nickel (per ton) £185 to £190 per ton. 


8/6 to 8/7 per Ib. 


Inland consumption : 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 
(Official Prices, July 7th.) 


CorPER-— 
One is). vice £58 0 Oto £58 1 3 
Three months ... £57 17 6to £58 0 0 
Electrolytic si £63 10 Oto £65 10 0 
Best Selected — d/d Bir- 
mingham .. + £64 15 0 
Sheets, Hot Rolled £93 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 14}d. 14}d. 
»  Brazed (basis) l4jd. 5 14}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £50 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 12$d. 12}d. 
»  Brazed 14}d. 14}d. 
Tin— 
Cae 6.) <i ... £266 10 Oto £266 15 0 
Three months ... . £266 10 Oto £266 15 0 
Leap— 
Cee: 50 ik . £25 2 Gto £25 3 9 
Three months ... £2418 9to £25 0 0 
SPELTER- 
Cash .. : . £22 15 Oto £22 17 6 
Three months . . £22 17 6 te £23 0 0 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND, 
LANARKSHIRE— 

(f.0.b. Grangemouth) Export. 
Navigation Unscreened 20/6 to 21/— 
Hamilton El! 21/6 
Splints 23/6 

AyYRSHIRE— 
(f.0.b. Ports}—Steam ... 22/- 
FIresHIRE— 

(f.0.b. Methil or Burntisland)- 

Prime Steam . ‘ 22/6 
Unscreened Navigation 20/- to 21/- 
LorHi1ans— 

(f.0.b. Leith}—Hartley Prime 22/6 
Secondary Steam ... st 22/- 
ENGLAND. 

Sourn YorksHrIRE, HuLi- 
B.8.Y. Hards... 22/6 to 23/- 


Steam Screened 20/— to 20/6 


NorTHUMBERLAND, NEWCASTLE- 
Blyth Best 21/6 to 23/6 
» Second... 21/- 
» Best Small ... 18/6 
Unscreened 21/— to 22/- 
DurHam— 
Best Gas... ... 22/6 
Foundry Coke 38/— to 44/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 26/— to 27/6 


22/6 to 24/6 


South Yorkshire de 
. 20/6 to 21/6 -— 


Seconds ... 
Carpirr— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large ... 26/— to 27/- 
Best Seconds said 26/~ to 27/- 
Best Dry Large 25/- 
Ordinaries 25/— to 26/- 
Bunker Smalls 19/6 to 20/— 
Cargo Smalls ... 17/6 to 19/— 
Dry Nuts 26/6 to 27/6 
Foundry Coke 40/— to 60/- 
Furnace Coke 37/6 to 42/6 
Patent Fuel ... 26/- 

SwaNnsEa— 

Anthracite, Coals : 
Best Large... P 38/- to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 27/6 to 35/- 
Peas teh ees 21/— to 26/6 
Rubbly Culm... 15/— to 16/9 

Steam Coals : 

20/— to 25/- 


Large Ordinary 


FUEL OIL. 


contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 39d. 
Diesel Oil 44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Cost of Labour Reforms. 


THE repercussion of Socialist labour reforms 
upon national finance has awakened the country to a sense 
of realities, and the task of finding the way out of a 
perilous situation devolves upon a man who has had long 
experience of orthodox finance and sane economic tradi- 
tions. What the reforms have cost the country may be 
measured by the State impoverishment. One economist 
estimates that the forty hours’ week with paid holidays, 
for example, has burdened the national production with 
24,000 million francs a year, He appears to have pushed 
his calculations to an extreme, but, nevertheless, they 
convey an idea of the gravity of the economic situation. 
Workers are now likely to find that the loss to themselves is 
proportionately high. They had staked on the Government 
carrying out a vast programme of public works upon which 
2000 millions were to be spent this year. The funds for 
that purpose were to have been raised by means peculiar 
to extremists, who regard the capitalist as holding his 
money in trust for the nation. The New Minister of 
Finance, who is not a Socialist, has begun the work of 
rehabilitation by cutting out all expenditure that is 
not covered by revenue. The public works programme 
will suffer from this retrenchment, and even for national 
defence the expenditure will be limited, for the time 
being, to what is strictly necessary. 


The New Plan. 


The plan of the new Finance Minister is clearly 
based upon the tripartite agreement of which he was 
the protagonist, and a readjustment of the country’s 
finances is presumably associated with commercial 
negotiations with Great Britain and the United States, 
their character depending upon the wider investigation 
being carried out by Monsieur Van Zeeland. These 
negotiations will have to be carried through rapidly 
because the present difficulties can only be removed by 
importing commodities in order to keep down internal 
prices at a time of the franc devaluation. If these prices 
advance it will mean a further outbreak of trouble over 
wages and an accelerated inflation, which may be the 
more serious because workers had long complained that 
their wages had not caught up with the previous rise in 
living costs. The repressive measures against an advance 
in the prices of commodities are not likely to be much 
more effective than were those adopted at the time of 
the last devaluation. An inflation is also threatened by 
an increased load of taxation, about which nothing is 
known with certainty at present, and by higher railway 
and public transport charges that add directly or indirectly 
to production costs. While, therefore, internal prices 
can only be prevented from inflating by opening the 
market to foreign commodities upon a basis of reciprocity 
that is inseparable from commercial arrangements now- 
adays, any liberality with respect to the importation 
of manufactured goods and products is viewed with 
alarm by manufacturers who affirm that the handicap 
iunposed upon them by the social charges and forty hours’ 
week precludes all hope of their competing successfully 
with foreign producers in this market. There are no 
obvious means of conciliating the wider interests of the 
nation with those of home producers. Trading com- 
munities and organisations all over the country are 
agitating ‘for a return to freer commercial exchanges 
abroad, and manufacturers generally complain that they 
will succumb under the load of social charges, high wages, 
and less efficient labour without more protection. The 
Lille Chamber of Commerce declares that import duties 
will not protect some of the industries it represents and 
that quotas must be maintained. The country, never- 
theless, feels that its salvation lies in an expansion of 
foreign trade by a tripartite commercial agreement, 
extended to other countries through the efforts of Monsieur 
Van Zeeland. 


Railway (Organisation. 

It seems incomprehensible that the Government 
could have imposed the forty hours’ week on the railways 
when they had sunk under the load of an accumulating 
deficit that, in 1936, amounted to 3978 million francs. 
It averred that the forty hours’ week would relieve 
unemployment, which, according to official figures, is 
only about one-fifth of that in Great Britain, and although 
80,000 additional hands were taken on they were not 
drawn mainly from the unemployed, but were supplied 
from the ranks of rural workers, to the serious detriment 
of agriculture which was already suffering from a labour 
shortage. The bulk of the unemployed are unemployable. 
The result of this increase in the number of railwaymen 
is said to have been an addition of nearly 1000 million 
francs to the yearly expenditure, and it is affirmed that 
the total charges imposed by the social reforms will raise 
the deficit for the present year to nearly 7000 million 
franes. The financial situation has become so critical 
that a consideration of proposals for reorganising the 
railways can be no longer delayed. A plan was to have 
been debated in Parliament in March last. Since then 
other reports have been prepared for the Chamber of 
Deputies, and it is understood that the matter will be 
discussed during the forthcoming debate on the estimates. 
The problem is complicated by proposals for dealing 
with the competition of public road transport. This 
difficulty appeared to have been settled three years ago 
when an organisation was set up for the collaboration 
of the railway companies with regional road hauliers, 
who were to confine their activities within particular 
districts. The system failed to work satisfactorily. The 
plan which was to have been presented last March provided 
for the amalgamation of all the railways into one company 
in which the State would have a majority interest in con- 
sideration of its taking over all the liabilities incurred 
by the enormous deficit. At present, there are two 
plans, one for a continuance of working under concession 
with State control, and the other a nationalisation of 
the railways, both of them being linked up with some 
arrangement for eliminating uneconomic competition 
from road haulage. 





The Water Supply of London. 
By G. F. STRINGER. 


Some Hisroricat Norss. 


Tue history of the supply of water, one of the first 
necessities of life to this great City, is one full of interest 
and romantic episodes. The supply to the City of London 
presented no grave difficulties down to the end of the 
thirteenth century. The situation of London on a broad 
and noble river, on a healthy soil, in a valley from whose 
hills descended many a hidden if not forgotten stream, 
possessed many advantages. Much of the locality con- 
sisted of gravel resting on the clay so that ‘‘ sweet water ”’ 
was always accessible at a small depth, whilst springs and 
wells were numerous. The Thames water was abundant 
and excellent. 

John Stow wrote: ‘In the thirteenth century they 
had in every street and lane of the City divers fair wells 
and springs; and after this manner was this City then 
served with sweet and fresh waters, which being since 
decayed, other means have been started to supply the 
want.” 

Centuries elapsed before any attempt was made to 
convey the water to the dwellings otherwise than by 
manual carriage, and for a great part of this time those 
who desired to use the water of the Thames fetched it 
themselves or by their servants through the many lanes 
that led down to the riverside. 

The water was also brought to the houses by water 
carriers who gained a living by selling the precious liquid. 
They were commonly called “ Cobs,’’ perhaps because 
many of them dwelt in a lane known as Cob’s-court 
leading down to the river at Blackfriars. 

As London spread, and its population and commerce 
increased, the intramural supplies did not suffice for the 
wants of the inhabitants. Moreover, they became tainted, 
and slowly but surely the river Thames was converted 
from a sparkling salmon stream into a glorified sewer. 
We are told that the gutters of the City were black lines 
of stagnant filth, and refuse lay rotting even before the 
dwellings of noblemen and prelates, all of which was 
washed ultimately into the Thames. 

At the beginning of last century water was drawn 
from the Thames for domestic use as low down as London 
Bridge, and was delivered to consumers without filtration 
of any kind. The Thames became the common sewer of 
London, and at numerous points sewage was discharged 
into the river above the intakes where water was drawn 
for the domestic purposes of the inhabitants of a consider- 
able part of the City. It was not until the year 1852 
that, following successive outbreaks of cholera, Parliament 
ordained that the river Thames below Teddington should 
not be resorted to for the abstraction of water by the 
then Water Companies. Moreover, it was provided 
by the Metropolis Water Act of that year that all water 
for domestic use was to be filtered except such as was 
drawn from deep wells; that every reservoir for filtered 
water within 5 miles from St. Paul’s was to be covered 
over, and that no water was to be conveyed except through 
pipes or covered aqueducts unless it was filtered before 
distribution. 

Going back to the thirteenth century it is found that 
greater attention began to be paid to the springs of the 
suburbs. The practice grew up of conducting water from 
those springs to public cisterns and fountains placed in 
various parts of the City, which (like the pipes which 
supplied them) were called “* conduits.” 

In 1236 Henry III granted to the citizens and their 
successors liberty to convey water from the village of 
Tybourne (the neighbourhood of Stratford-place, Oxford- 
street) by pipes of lead into the City. 

Conduit houses were erected at Cornhill and elsewhere 
from the Tybourne source, There were also conduit 
houses at Cheapside, Bayswater, and other places. 

For more than. three centuries the Lord Mayor and 
Commonalty, aided by the private gifts of many worthy 
citizens, continued to supply London with water ; but so 
wretched was the supply and so neglected were the 
conduits that the City found itself face to face with a 
new system of supply which was introduced into London 
by a Dutchman called Peter Morrys, who, in 1582, estab- 
lished a pump, worked by a water wheel, in one of the 
arches of old London Bridge. Morrys succeeded in getting 
a lease for 500 years from the City at a rental of 10s. a year, 
empowering him to take the Thames water and to use the 
arch. 

It is of interest to note that the Metropolitan Water 
Board is still under obligation to pay annuities in respect 
of the London Bridge Waterworks amounting to £3750 
per annum, which payments will continue until the year 
2082. 

The water supplied by Morrys was, however, limited 
in quantity for the growing needs of the City, and was 
often turbid and foul. In 1603 the plague broke out and 
raged with such violence that in one week it carried off 
upwards of a thousand persons in the Metropolis, and 
London was roused to look for a better water supply. 

In the third year of James I an Act of Parliament 
was passed confirming what was afterwards the New River 
scheme, and the Mayor and citizens were empowered to 
bring water from the springs of Chadwell and Amwell, 
in the County of Hertfordshire, in an open cut or close 
trench. 

But this was not the age of public enterprise; such 
an undertaking was thought to be beyond the power of 
what, even at that time, was no inconsiderable city. No 
doubt the difficulties in the way of such a scheme seemed 
impossible in the then state of engineering knowledge. 
But what was considered no doubt for good reasons too 
great an undertaking for the City was carried out by 
private enterprise, and the rights and privileges which 
were granted to the City by Parliament were handed over 
by a power of attorney to Mr.—afterwards Sir—Hugh 
Myddelton, 

He was a Member of King James’ Parliament, and had 
sat on the Committee before which the scheme for provid- 
ing London with a supply from the Hertfordshire springs 
had been discussed. The wealth he had accumulated 
as a London goldsmith and from his successful ventures 
at sea enabled him to support his faith in the scheme. 
The City Corporation was content to transfer to him 
its powers, and doubtless the fact that London had 





lost upwards of 33,000 citizens by plague in the last 
year of the reign of Queen Elizabeth caused the City 
Fathers grave anxiety. 

Everyone who reads a description of the making of 
the New River cannot fail to admire the courage, energy, 
and vast perseverance of the remarkable man who carried 
out this wonderful schome. Though it may be dwarfed 
by the larger undertakings of modern days, yet if we take 
into consideration the times when this work was accom- 
plished, it must ever stand out as a monument of individual 
skill and industry. 

Sir Hugh Myddelton obtained his power of attorney 
in 1606, but it was not till February 20th, 1608, that he 
began his work. This interval! had been spent in overcom- 
ing the opposition of the landowners and others interested 
in opposing the scheme. When the work did commence, 
it was carried through as rapidly as possible; upwards 
of 600 labourers were employed, and the work was finished 
on Michaelmas Day, 1613. 

It was not, however, accomplished without much 
difficulty, both in the work itself and in. providing the 
expense of carrying it out. When the work had been 
taken as far as Enfield Sir Hugh had spent the whole of 
his fortune, and had not King James come to the rescue 
the undertaking would in all probability have been 
stopped. Before, however, applying to the King, Myddel- 
ton endeavoured to obtain assistance from the Lord Mayor 
and Corporation of London, but it was still thought by 
them to be too hazardous an enterprise for them to take 
part in it and, moreover, they felt unable to assist on the 
ground that it might injure the “ Cobs,” or water carriers, 
of whom mention has already been made. 

The completion of the work was a great day for the 
lovers of pomp and show when Royal and civie personages 
of high dignity assembled at Clerkenwell on Michaelmas 
Day, 1613, to see the flood-gates opened and the stream 
run gallantly into the cistern amidst the triumphal sounds 
of drums and trumpets. Among the distinguished 
personages present was Sir Thomas Myddelton (brother 
of Hugh), who had that morning been elected Lord Mayor 
of London. 

The water from the Rout Pond at Clerkenwell was 
conveyed to the City of Lo?\don by means of hollow 
wooden pipes which were made 4sually of elm as that wood 
does not easily rot. 

These wooden pipes were very unsatisfactory on 
account of local faults, and as the bore was very small 
in order to allow for sufficient strength, they had very 
little carrying power. It was, therefore, not uncommon 
for six or more pipes to be laid side by side. 

The birth of the New River Company was followed in 
due course by the creation of other water companies 
for supplying other parts of London with water, and the 
order of their creation was as follows :—-The East London 
Waterworks Company, dating from the Shadwell Water- 
works of 1669; the Kent Waterworks Company, dating 
from the Ravensbourne Waterworks of 1701; the Chelsea 
Waterworks Company, dating from 1723 ; the Southwark 
and Vauxhall Water Company, dating from 1771; the 
Lambeth Waterworks Company, dating from 1785; 
the Grand Junction Waterworks Company, dating from 
1798 ; the West Middlesex Waterworks Company, dating 
from 1806. 

With the best of intentions, Parliament left the 
boundaries of these companies in an ill-defined state, and 
in some cases purposely vague and indefinite, the object 
being to promote healthy competition. 

But this state of things did not last long. Companies 
gradually amalgamated or agreed upon self-contained 
areas, so that districts which were legally in the limits 
of two or more companies were mutually divided by the 
companies between themselves. Thus the intention of 
Parliament was thwarted and the supply of water to 
London practically became a lucrative and, in the eyes of 
many, a dangerous monopoly. 

Consequently a long agitation was begun on the part 
of consumers and local authorities against the Metro- 
politan water companies. The controversy culminated 
in the introduction by the Local Government. Board in 
the year 1902 of the Metropolis Water Bill, which found 
its way to the Statute Book during that Session. Under 
this Act the Metropolitan Water Board was created, 
and entrusted with the obligation of acquiring by purchase 
and of managing the undertakings of the eight metro- 
politan water companies. 

Thus was the Metropolitan Water Board born and the 
control of London’s water supply once again became 
municipal. 

Throughout the thirty-four years of its existence the 
Metropolitan Water Board has had a stupendous task. 
By close attention to the many difficult problems which 
have confronted it the Board has endeavoured to ensure 
that every person in its area should receive a supply of 
water copious in quantity and irreproachable in quality. 
As a result, Londoners are in possession of a system of 
supply of which they have some reason to be proud. 








British Patent Specifications. 





When an i: tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 

7 drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
le. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








MEASURING AND TESTING INSTRUMENTS. 


465,787. November l4th, 1935.—HxrIGHT-INDICATING APPA- 
RATUS FOR AiRcRAFT, J. Robinson, 76, Mill-way, Mill Hill, 
London, N.W.7. 

In this altimeter, which, like others, depends for its indica- 
tions on barometric pressure, corrections are automatically 
applied to adjust it to variations in the atmospheric pressure 
caused by changes in the weather. These corrections are 
provided by wireless signals from ground stations. Referring 
to the drawing, there is shown a receiver of the heterodyne 
type for signals of which the carrier frequency is varied through 
a range and in a predetermined manner according to the local 
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atmospheric conditions at the transmitter. The receiver 
comprises a frequency changer A having associated therewith 
a local oscillator B for converting the received signals to a 
constant frequency which may be a supersonic frequency or 
a frequency within the audible range, the required signals 
being selected by signal-accepting means C, which is sufficiently 
broadly tuned to accept signals within a range equal to that 
of the range of frequency variation employed at the trans- 
mitter. The output of the signal acceptor C is applied to two 
similar resonant devices D and E tuned respectively to 
frequencies corresponding approximately to the limits of the 
range of frequencies passed by the signal acceptor C, so that 
these resonant devices have oppositely sloping characteristics 
for this range of frequencies and provide equal outputs at the 
mean frequency. The outputs of the resonant devices D and E 
are applied respectively to rectifiers F and G, and the outputs 
of these rectifiers are employed in the opposed sense to operate 
a small reversible electric motor H. An altimeter of the baro- 
metric {type indicated at¢J comprises an indicating pointer 
which is operated by the pressure-responsive means of the 
altimeter, and a dial, which is also rotatable. The dial is 
provided with gear teeth at its periphery meshing with a worm K 
driven by the shaft of the motor H. The circuit of the oscillator 
B comprises a variable condenser L, of which a movable elec- 
trode M is coupledfto a gear wheel in mesh with a worm on 
the motor shaft, so that the condenser is adjusted by the rotation 
of the motor. In this manner the tuning of the receiver is auto- 
matically adjusted under the control of the outputs from the 
rectifiers F and G to a condition in which the signals applied 
to the resonant devices are approximately equal as regards 
frequency to the mean frequency of the devices D and E. 
A corresponding adjustment of the dial of the altimeter is 
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produced by means of the worm K, so that the zero position of 
the instrument may be said to correspond with the mean 
frequency of the resonant devices D and E. In operation, the 
transmission frequencies may be allocated to the atmospheric 
pressure conditions at the transmitter, or, alternatively, to a 
function of this local atmospheric pressure corresponding to 
sea level. As the aircraft passes in the vicinity of a transmitter 
which need therefore only be of low power, the zeroising signal 
is received in the aircraft, and presuming that atmospheric 
conditions have changed, the received signal converted as 
regards frequency by the frequency changer A will not be 
equal to the mean frequency of the resonant devices D and E, 
and will therefore provide a response in one of these devices 
which is greater than the response in the other device, depending 
upon whether the received frequency is higher or lower than 
the mean frequency of the devices D and E. There will there- 
fore be obtained from the outputs of the rectifiers F and G a 
resultant current which also depends as to its sign on the relation- 
ship of the received frequency and the mean frequency of the 
resonant devices D and E. The motor H is therefore rotated 
in a direction depending upon the sign of the current, and 
thereby adjusts the condenser L in order to alter the frequency 
of the local oscillator B in the direction to make the frequency 
of the output of the frequency changer substantially equal to 
the mean frequency of the resonant devices D and E. When 
this condition is reached the outputs of these devices is equal 
since their effects are opposed and no further rotation of the 
motor H occurs. At the same time, the operation of the motor 
serves to adjust the dial by an amount corresponding to the 
extent of adjustment of the condenser, and thus to a position 
corresponding in a predetermined manner with the frequency 
of the incoming signals.— May 14th, 1937. 


MINING MACHINERY. 


465,770. October 22nd, 1936.—WatTeR Supply TO PERCUSSIVE 
Rock Drirts, H. 8. Potter, Angle-road and Lower Ross- 
street, Doornfontein, Johannesburg, Transvaal. 

In this rock drill the water used to wash away the chippings 
is not supplied, as usual, by an axial hole at the end of the drill 
steel, but by side passages A leading into the bore. In this way, 
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it is said, a more effective supply of water is provided. The 
water is introduced into the passages from the box B, which is 
free to slide in the casing and is made water-tight by the cup 
leathers CC. The water hose is connected at D. The hole in 
the driil steel is closed by the plug E and the end of the drill 
is splined to engage with the chuck F so that it may be rotated.— 
May 14th, 1937. 


METALLURGY. 


465,760. February 27th, 1936.—THe ManugacTURE oF 
SELENIUM SuRFACES, The General Electric Company, Ltd., 
Magnet House, Kingsway, London, W.C.2; and W. A. 
Johnson and H. C. Turner, of Salford Electrical Instru- 
ments, Ltd., Peel Works, Silk-street, Salford, 3, Lancashire. 

This invention is concerned with the manufacture of metallic 
selenium surfaces for use, for example, in light-sensitive devices 
or contact rectifiers of the barrier layer type. The method 
comprises the steps of coating with selenium, by melting and 
solidification, a chemically clean base surface of suitable 
material, such as nickel-plated iron, subliming selenium in air 
or oxygen on to a second chemically clean surface, bringing the 
two selenium surfaces in contact, applying pressure thereto, 
and, whilst maintaining the pressure slowly raising the tem- 
perature to a temperature sufficient to commence the change of 
the selenium to the metallic state, cooling to room temperature, 
releasing the pressure and removing the second surface and 
thereafter raising the temperature of the selenium on the base 
surface to an extent sufficient to complete the change to the 
metallic state. A roughened nickel-plated iron plate is chemically 
cleaned and selenium is then melted on to the plate at a tem- 
perature of the order of 250 deg. Cent. The molten selenium is 





then spread over the surface of the plate as smoothly as is con- 
venient. A second plate of freshly split mica or chemically 
cleaned glass is then coated by sublimation in air with selenium. 
Owing to the sublimation in air the actual deposit will consist 
of selenium and selenium dioxide. The two plates, when cooled 
to room temperature, are put together with their selenium 
coated faces in contact and are then placed in a jig (preferably 
a number of pairs of plates are treated simultaneously, resilient 
material being placed between exterior faces of the plates) and 
ressure is applied, of the order of 1001b. per square ‘inch, 
© plates in the jig and still under pressure are placed in an 
oven and the temperature of the oven is slowly raised to a 
temperature between 90 deg. Cent. and 140 deg. Cent. over a 
period of from ten to forty hours. The actual temperature and 
time of heating depends on the nature of the selenium. The 
vitreous selenium commences to change to the viscous state at 
a temperature of the order of 40 deg. Cent. and runs into good 
contact with both surfaces, the excess of selenium being squeezed 
out at the edges of the plates. As the temperature increases 
the change of the selenium to the tallic state “ 
but the selenium, probably owing to surface tension at the inter- 
face with the mica, remains in contact therewith and shows no 
signs of fissuring. The plates are then slowly cooled to room 
temperature, the pressure is released and they are then removed 
from the jig. The metal dises are thereafter subjected to a heat 
treatment at a temperature of the order of 170 deg. Cent. to com- 
plete the change of the selenium to the metallic state-—May 14th, 
1937. 





MACHINE TOOLS AND SHOP APPLIANCES. 


465,788. November 14th, 1935.—MULTIPLE WIRE-DRAWING 
Macuines, W. Nacken, 38, Chemnitzer Strasse, Griina, 
Saxony, Germany. 

In this continuous wire-c rawing machine the driving mech- 
anism is so arranged that should one block have to be stopped 
all the previous blocks will stop, but the succeeding blocks con- 
tinue to rotate. The drive is provided by the pulley A and 
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bevel gear B to the gear wheel C. This wheel meshes with the 
wheel D free on the shaft of the last drawing block E. The 
wheel D can, however, be engaged with the shaft by the spring 
clutch F. It then drives the pinion G and, through the follow- 
ing gearing and clutches, the other blocks. It will be seen that 
the disengagement of any of the clutches does not interfere with 
those nearer to the drive.—May 14th, 1937. 


MOTOR CARS AND ROAD TRAFFIC. 


465,416. November 6th, 1935-—-Tue Avuromaztic Lusrica- 
TION OF Motor Veuictes, J. Lucas, Ltd., Great King- 
street, Birmingham, and H. W. Pitt. 

This is an arrangement for automatically lubricating such 
parts of a motor vehicle as the spring shackles, brake motion 
joints, &c. It depends for its action on the movement of one 
of the shock absorbers, whose spindle is extended to form a pump 
and from which the lubricant is distributed to the various 
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points by piping. In the illustrations the shock absorber, of a 
normal hydraulic type, is shown at A. Its spindle is extended 
and carries a radial vane B in the pump chamber, which is 
partitioned at D. On opposite sides of the partition there are 
inlet and outlet valves E and F, while there is also a transfer 
valve G in the vane. The action of the pump is obvious, but 
it should be pointed out that there is a by-pass H which can 
be adjusted by the grub screw J so that the amount of oil 
delivered can be regulated.— May 6th, 1937. 


MISCELLANEOUS. 


465,782. November 8th, 1935.—Composire SHEET MATERIALS, 
British Cel Ltd., Cel House, 22 and 23, Hanover- 
square, London, W.1., and W. Walker, Celanese House. 

This invention relates to new composite sheet materials 
which are particularly useful in heat-insulati structures 
and to the heat-insulating structures themselves. “The materials 
are pleated composite sheets comprising at least one layer 
each of a metallic foil and a foil having a basis of a heat-insulating 
thermoplastic material. Aluminium foil is particularly useful 
as the metal foil component of the sheets, but foils of other 
metals may be employed—for example, copper foil, tin foil, 

or the like. Advantageously the heat-insulating foil has a 

basis of cellulose acetate or of some other organic derivative 

of cellulose. The composite sheets may comprise a single layer 
of metal foil united to a single layer of calldioes acetate foil, 
or a single layer of metal foil between two layers of cellulose 





insulating material, e.g., cellulose acetate directly on to the 
desired metal foil. Thus, a solution of cellulose acetate in 
acetone or other solvent, containing if desired plasticisers 
and/or effect materials, may be flowed on to a travelling sheet 
of aluminium foil and the solvent allowed to evaporate. It 
is found that by this means a composite sheet is obtained in 
which there is a very satisfactory degree of adhesion between 
the cellulose acetate foil and the aluminium foil, presumably 
owing to the action of the solvent. The metal and heat-insulat- 
ing components of a sheet are severally less than about 0: L5in. 
thick—for example, between 0-0002in. or 0-0005in. and 0-015in. 
The composite sheets may be pleated or corrugated in any 
desired way--for example, in any suitable pleating machine— 
such as a paper or fabric pleating machine.—-May 10th, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the t1mE and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 
Society or CuHemicaL Inpustrry.—Annual meeting at 
) Harrogate. 
To-pay to Sarurpay, JuLy 10TH. 
Roya AGricutturaL Soc.—Show at Wolverhampton. 
Saturpay, Juty 107TH, 
MANCHESTER Assoc. oF ENGINEERS.—Visit to Craven 


Brothers (Manchester), Ltd. 
Tuespay, Jury 131TH, To Fripay, Jury l6rH. 
Puysitcat Soc.—Informal Conference on the Conduction of 


Electricity in Solids, at the Wills Physical Laboratory, 
University of Bristol. 
Tuurspay, Jury l5rn. 
Inst. oF Civi. ENGingeers: Yorks. Assov.—Visit to 
Ladybower Reservoir, near Sheffield. 2.15 p.m. 
WEDNEsDAY, Juty 2lst, ro Fraipay, Jury 23rp. 


Inst. oF Mining ENGINEERS.—Summer Meeting at Bur- 
mingham. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Joun M. HENDERSON aNnD Co., Ltd., report that, amongst 
others, they have received orders for a 2} cubic yard cableway 
dragline excavator for the Gold and Base Metal Mines of 
Nigeria, Ltd., span 700ft.; a 4-ton travelling cableway fitted 
with tipping gear for the British Phosphate Commissioners ; 
and a 10-ton electric derrick crane for Shap Granite Company. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Lioyp anp Ross inform us that their new address is Abford 
House, Wilton-road, London, 8.W.1 (telephone, Victoria 6373). 


Ste Georce BEHARRELL, managing director of the Dunlop 
Rubber Company, Ltd., has been elected chairman of the com- 
pany in succession to the late Sir Eric Geddes. 


Dr. P. DunsHEatH has been appointed a director of W. T. 
Henley’s Telegraph Works Company, Ltd. Dr. Dunsheath will 
retain his present position of chief engineer to the company. 


Peter BrorHernoop, Ltd., informs us that its Leeds branch, 
under the direction of Mr. E. Markham, has been transferred to 
Dormaville House, Leeds—-Wetherby-road, Scarcroft, Thorner, 
near Leeds. 

Horxtnsons, Ltd., of Huddersfield, announces that Mr. A. G. 
Cahill, A.M. Inst. P.T., who was for several years general 
manager and director of British Separators, Ltd., has joined the 
firm as general manager of the centrifuge department. 


WESTINGHOUSE Brake AND Stenat Company, Ltd., of York- 
road, King’s Cross, N.1, has appointed Mr. I. T. Watkins to 
represent it in the Midlands area. Mr. Watkins’ address is 
26, Featherstone-road, King’s Heath, Birmingham. Telephone, 
Highbury 3417. 

Barton anp Sons (1935), Ltd., makers of electric con- 
duits, drop forgings, and metal stampings, officially announce 
that they have acquired on advantageous terms the whole of 
the issued share capital of Wright, Anderson and Co., Ltd., 
constructional engineers. 

THe Park Gate [Ron anp STEEL Company, Ltd., announces 
the opp intment by the board of Mr. Fred Clements, M. Inst. 
C.E., M.I. Mech. E., A.M.1.E.E., director and general manager, 
as managing director, the position being rendered vacant by 
the retirement of Mr. Percy Fawcett, owing to ill-health. 


IMPERIAL CHEMICAL INDUsTRIES, Ltd., announces that a 
heat-treatment and metal-degreasing demonstration centre is 
to be opened at the works of its subsidiary, Lighting Trades, 
Ltd., at Earlsfield, London, S.W.18, early in August. The 
installation will include gas-fired, oil-fired, and electric furnaces, 
and working modelJs of four gas-heated degreasing plants. 


Western Evectric Company, Ltd., announces that on July 
Ist R. G. Engler, recently director of sound for the General 
Service Studios at Hollywood, will become recording manager 
of Western Electric Company, Ltd., London. H.C. Humphrey, 
technical director of the company, is returning to the United 
States shortly, where he will resume his former technical duties 
in New York. 

Tue LiverrooL REFRIGERATION AND ENGINEERING CoM- 
pany, Ltd., of Sankey, Warrington, informs us that it has 
purchased from the joint receivers, as from February Ist, 1937, 
the assets and goodwill of the Liverpool Refrigeration Company, 
Ltd., and will henceforth continue the business of that company. 
All goods ordered by or on behalf of the joint receivers and not 
delivered by June 4th, 1937, the date of the completion of the 
purchase, will pted and paid for by this company, and 
all outstanding liabilities of the joint receivers incurred subse- 
quently to January 31st, 1937, down to June 4th, 1937, will be 
discharged in due course Wit this company. Future orders will 
be signed for and on behalf of this company. The company 
has ch d the address of its London office and that of its 








acetate foil, or other combinations of metal and Z 
foils may be employed. In order to produce the composite 
sheet in a single operation by flowing or casting a layer of heat- 


associa company, H. J. West and Co., Ltd., to Terminal 
House, 52, Grosvenor-gardens, S.W.1. 
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A Seven-Day Journal. 


Accidents in Coal Mines. 


In the annual reports of H.M. Inspectors of Mines 
for the Northern and the North Midland Divisions, 
which were published at the beginning of this week, 
concern is expressed at the number of accidents. 
Probably over half these accidents might have been 
prevented, the Inspectors say, had only the mining 
regulations been observed, and ordinary care and 
precaution been exercised by officials and workmen 
alike. The present figures can be improved, and it 
is suggested that more attention should be paid 
to saiety classes, which might well be regarded as 
an introduction to and not a substitute for the 
supervision and training of boys at the pits. In his 
report, Mr. T. G. Davies, of the Northern Division, 
refers to the downward tendency of the accidents, 
in connection with machinery, and points out that 
over a period in which the proportion of mineral won 
by machinery increased about five times, while that 
conveyed by machinery also increased very con- 
siderably, the rates on a production basis of persons 
killed and seriously injured by all causes other than 
falls showed a downward tendency. Greater atten- 
tion, the Inspector suggests, should be paid to the 
general problem of roof control, and if experiments 
were made where necessary, to determine the method 
most suitable to use in a given case, a reduction of the 
accilent rate would result. Dealing with the subject 
of steel supports, it is stated that in the Northern 
Division there are 3437 miles of roadways, and at 
the working face some 36,000 steel props and 143,000 
steel bars or straps are in use. The figures are 
regarded as disappointing, as they show for some 
unexplained reason a lessening of the number of 
steel supports used during the past few years. 


L.C.C. Lido Schemes. 


ON Saturday, July 10th, the official opening took 
place of the new London County Council open-air 
swimming bath at Brockwell Park, the ceremony being 
performed by Alderman E. A. Mills, the Mayor of 
Lambeth. The bath enclosure covers an area of 
about 2} acres, and the swimming pool has a length 
of 165ft. and a breadth of 90ft., the depth of water 
being 9ft. 6in. at the deep end and 2ft. 6in. at the 
shallow end. Diving board equipment and terraced 
areas for spectators have been provided. A new 
feature of the pool is the provision of a special scum 
trough which runs along the whole length of the deep 
end. This trough is designed to cause the continuous 
withdrawal of the top water to a depth of 12in. It 
is always in operation, as the trough outlets are directly 
connected to the purification and filtering plant. The 
water in the pool, amounting to 600,000 gallons, will 
be completely filtered once in every five ours. The 
total cost of the scheme was about £26,000. Almost 
the whole of this sum has been found by the Lambeth 
Metropolitan Borough Council, and the London 
County Council provided the site for the pool and 
settled the design. At the meeting of the London 
County Council neld on Tuesday, July 13th, the Parks 
Committee put forward the proposal to establish a 
chain of lidos, or open-air swimming baths, in the 
open spaces and parks belonging to the Council. 
It is suggested that baths shall be provided at 
Charlton playing fields, at a cost of £25,000; Parlia- 
ment Hill, £33,000; Battersea Park, £40,000; 
Ladywell recreation ground, £27,000; and Clissold 
Park, £25,000. These sites have been chosen with a 
view to establishing a chain of baths which will serve 
London as a whole. The Council officially approved 
tne scheme put forward by the Parks Committee. 


The Retirement of Lord Desborough. 


At a meeting of the TnamesConservancy Board, held 
on Monday, July 12th, tribute was paid to the many 
years of service on the Board of Lord Desborough, the 
retiring Chairman, who has decided not to seek re- 
appointment. In the absence through illness of the 
Chairman of the Board, Mr. J. D. Gilbert, Captain 
Jocelyn Bray, the Vice-Chairman, presided, and a pre- 
sentation was made to Lord Desborough by Mr. Basil 
Holmes, the oldest member of the Board. It con- 
sisted of an illuminated address and an ancient sword 
of bronze, which was recovered some time ago from 
the bed of the river at Taplow. In his reply, Lord 
Desborough said that his forty-one years’ association 
with the Board had been years of great interest and 
happiness. When the question of Thames floods 
was taken in hand by the Thames Conservancy it 
had already been talked about for fifty years. The 
beautiful bridges and the lock at Iffey had consider- 
ably reduced the flooding in that area. He had always 
felt that he could congratulate the Board on not 
rebuilding Boulter’s Lock, but in dealing with it as it 
did. It was gratifying to know that the £300,000 
scheme for getting rid of the surplus water in the 
Weybridge to Teddington district had been so 
successful. He expressed the hope that the gifts 
which the Board had presented would long remain at 





Taplow Court, as a reminder of happy and, he hoped, 
useful years spent with the Board. Lord Desborough 
was afterwards entertained to luncheon by the 
Board. At the meeting it was reported to the Board 
that the average rate of flow of the river at Teddington 
Weir during June was 1,365,000,000 gallons a day, 
compared with the standard average for June of 
819,000,000 gallons. For July the flow so far had been 
at the average rate of about 900,000,000, compared 
with the standard average for the month of 596,000,000 
gallons. 


The Location of Industry. 


SPEAKING in the House of Commons on Wednes- 
day, July 7th, the Prime Minister announced that the 
King had been pleased to approve the setting up of a 
Royal Commission to inquire into the question of the 
geographical distribution of the industrial popula- 
tion. The terms of reference of the Commission are : 
‘“To inquire into the causes which have influenced 
the present geographical distribution of the industrial 
population of Great Britain, and the probable direc- 
tion of any change in that distribution in the future ; 
to consider what social, economic, or strategical 
disadvantages arise from the concentration of indus- 
tries, or of the industrial population, in large towns 
or in particular areas of the country ; and to report 
what remedial measures, if any, should be taken in 
the national interest.” The Chairman of the Com- 
mission will be the Right Hon. Sir Montague Barlow, 
and the members, Professor Leslie Patrick Aber- 
crombie, Mr. Ernest Bevin, Mr.- Francis D’Arcy 
Cooper, Mrs. Hermione Hitchens, Mrs. Margaret 
Neville Hill, Professor John Harry Jones, Sir Francis 
Joseph, Mr. Parker Morris, Sir Arthur Robinson, 
Mr. Sidney Arthur Smith, Mr. George W. Thomson, 
and Sir William Whyte. Replying to questions as to 
the objects of the Commission, Mr. Neville Chamber- 
lain said that it would be called upon to deal with a 
much wider question than that of the depressed areas. 
It would be taking too small a view of the importance 
of the matter to associate it merely with those areas. 


The Coal Industry. 


THE Mines Department’s Statistical Summary 
for the March quarter of 1937, which has just been 
published, records an output of saleable coal amount- 
ing to 58,499,743 tons, which is 57,017 tons less than 
in the corresponding quarter of 1936. In view of the 
fact that the marketing schemes were in operation 
during the quarter in 1937, but not, except in Lanca- 
shire and Cheshire, in the same quarter of 1936, 
particular interest attaches to the comparative 
figures of the proceeds of commercial disposals. In 
the March quarter of 1936 the average was 14s. 84d. 
per ton ; in December, 1936, 15s. 03d.; and in March, 
1937, 15s. 64d., an increase of only 10d. per ton over 
the corresponding period of the previous year. This 
suggests that a very large proportion of the output 
was still being sold under long-term contracts. Total 
costs rose, as compared with the corresponding 
quarter of 1936, by 64d. per ton, of which wages cost 
accounted for 3#d. It is anticipated, however, that 
costs other than wages may rise considerably during 
the remainder of the present year, owing to the very 
substantial increases in the current prices for all 
materials, and particularly steel and timber. The 
money earnings of the miners averaged 10s. 4-18d. 
per shift, as compared with 10s. 1-10d. in the 
December quarter of 1936, with 9s. 11-86d. in the 
March quarter, and with 9s. 3-9ld. in the December 
quarter of 1935. They were therefore rather more 
than ls. per shift higher than fifteen months ago. 
Including allowances, the average earnings of all 
wage-earners at the mines, including boys and surface 
workers, were 10s. 9d. per shift—the highest figure for 
ten years. 


The Late Professor H. E. Armstrong. 


ENGINEERS no less than chemists will learn with 
regret of the death of Professor H. E. Armstrong, 
F.R.8., which took place at his home in Granville 
Park, Lewisham, on Tuesday, July 13th. Professor 
Armstrong, who was in his ninetieth year, was an 
outstanding figure in British chemical science, to 
which he made valuable contributions, but it is as an 
educational reformer that he will be long remembered 
by those who were fortunate enough to come within 
his influence. Henry Edward Armstrong was born 
in London in 1848, and entered the Royal College of 
Chemistry in 1865. He worked under Hoffmann, 
who was then in charge of the College, and assisted 
Sir Edward Frankland on methods of water analysis, 
afterwards studying under Kolbe. On his return to 
London he worked under Matteisen at St. Bartho- 
lomew’s Medical School, taking the degree classes in 
chemistry. In 1871 he became Professor of Chemistry 
at the old London Institution in Finsbury Circus, 
where he also did much literary work. Later he played 
an important part in the formation of the City and 





Guilds of London Institute for the Advancement of 
Science (Finsbury), and in 1879 he, with the late 
Professor Ayrton, was given charge of the teaching of 
chemistry and physics. In his teaching he introduced 
the elements of engineering, and similar principles 
were adopted when, in 1885, the City and Guilds 
Central Technical College in Exhibition-road was 
founded. He taught there for nearly thirty years, 
and remained until the College became the engineer- 
ing section of the Imperial College of Technology, 
retiring with the title of Emeritus Professor. He 
received many honours, and was Ph.D. of Leipzig, 
LL.D. of St. Andrews, and D.Sc. of Melbourne and 
Madrid. 


Trade Fluctuations. 


SPEAKING on Thursday, July 8th, at a National 
Government demonstration in the Albert Hall, Mr. 
Neville Chamberlain, the Prime Minister, referred to 
the possibility of a slump. Whilst expressing the 
opinion that such a depression as that through which 
the country has just passed could never occur again, 
he indicated that the Government was already con- 
sidering the measures it should take by way of public 
works or otherwise to provide employment when the 
output of our factories begins to be relaxed. He 
observed, however, that no action which any Govern- 
ment could take could do more than counterbalance 
a very small variation in the general trade, and there- 
fore he concluded that “‘ the best way in which we 
can provide against a slump is to encourage and assist 
our traders to develop new markets, and by research 
and by the re-equipment of their factories to reduce 
their costs.’”” He added: ‘‘ Let us then use our brains 
and our skill, let us exercise our ingenuity and taste 
in keeping up our quality, and we shall have plenty 
of work for our people to do for many years to come.” 
Speaking of tarifis, the Prime Minister enumerated 
their benefits. They had, he said, secured our home 
market, developed and revived Imperial trade, had 
enabled us to bring about the reduction of adverse 
foreign duties, and had given us a new and substantial 
source of revenue. 


The Thames Motorship “ Royal Sovereign.” 


On Tuesday, July 13th, an inspection took place 
at Tower Pier of the new “ Royal Sovereign,”’ built 
by William Denny and Brothers, of Dumbarton, for 
the Thames and Channel service of the New Medway 
Steam Packet Company, the owners of the Queen 
Line. On Wednesday the ship began her service, 
making daily summer trips from Tilbury or Gravesend, 
Southend, and Margate to Ostend, Calais, and 
Boulogne. She is specially designed for this particular 
traffic and has a broad beam with sponsons amidships 
which, it is expected, will help to steady her in a 
beam swell. The passenger accommodation has been 
laid out to suit Thames tourist traffic and includes 
large enclosed lounge spaces and excellent dining 
accommodation. The hull has a length of 275ft. and 
a beam of 35ft., and the propelling machinery consists 
of a twin-screw arrangement of twelve-cylinder 
Sulzer engines with a bore of 360 mm. and a stroke of 
600 mm., each engine having a designed output of 
2250 B.H.P., giving a total propelling power of 
4500 S.H.P. During her trails over the measured 
mile at Skelmorlie the “‘ Royal Sovereign ” recorded 
a speed of over 21 knots and she is expected to main- 
tain a speed of over 19 knots im actual service. The 
owners are transferring the new motorship “ Queen 
of the Channel” from the Thames and Channel 
services to East Coast ports, where she will be engaged 
in services from Yarmouth, Felixstowe, and Clacton 
to Continental ports. 


Another North Pole Flight. 


THE second Soviet attempt to fly non-stop from 
Moscow to the United States has resulted in the 
breaking of the world’s long-distance record, held by 
the French airmen, Codos and Rossi, since 1933. 
The Russian airmen took off at 1.23 a.m. on Monday, 
July 12th. They were reported to have flown over 
San Francisco at 10.42 a.m. on Wednesday, and to 
be going on to San Diego, nearly 500 miles farther 
south on the Californian coast. The distance between 
Moscow and San Francisco is estimated at 6230 miles. 
Thus the airmen have succeeded in breaking the 
previous record of 5675 miles, held by the French 
airmen when they flew from New York to Syria. 
The aeroplane is a sister machine to the “ Ant 25” 
monoplane which last month flew from Moscow over 
the North Pole and alighted at Portland, Oregon, a 
distance of 5500 miles. The machine is a monoplane 
weighing 113 tons, and is of lighter construction than 
that used previously. It is fitted with dual control. 
Sufficient petrol was carried for an estimated distance 
of 7500 miles, and a distance of 1200 yards was 
required for the take-off run. The aircraft flew over 
the North Pole at a height of about 10,000ft. 
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(Continued from page 33, July 9th.) 


TIMBER: ENGINES AND TOOLS. 


[HE methods of market research sketched in the 
previous articles applied to cases where raw 
materials are modified by combination or elimi- 
nation into serviceable products. Such metallic 
products are very different in nature and appear- 
ance from the originally extracted ore. There are 
other departments of production and distribution 
where the raw material merely changes its shape, 
but not its substance. An outstanding example 
is the case of timber. The wood in a _ lead 
pencil is identical with that in the native tree; 
it has not been processed. Examples of change 
due to processing are seen in the making of paper and 
of artficial silk. 

In the timber market the pressure tends to come 
from the purchaser rather than from the salesman, 
and market research concerns itself mainly with the 
problem of finding the nature of the demand rather 
than of “ creating’ a new market. Incidentally, a 
demand cannot be “ created.’’ Demand in the last 
analysis depends on what the psychologist calls 
conations—conscious or semi-conscious desires. The 
salesman’s problem is to gauge the nature and extent 
of the desire and to supply commodities for its 
satisfaction. 

There is some hope of good times to come for those 
concerned with the timber trade. Civilised man is 
tending to use up timber faster than it grows. The 
war depleted many available sources of supply. At 
the moment there is increasing need to go farther 
atield for supplies of logs, and this affects the demand 
for timber transport. Apart from an_ ill-defined 
demand for whatever may be needed from the engi- 
neer for helping large-scale schemes of reafforestation. 
the commercial value of timber tends to rise, and with 
that rise is an appreciation of the value of timber- 
manipulating machinery. If the timber owner makes 
a larger profit on relative scarcity he will be able to 
afford to pay more for his machines, and can be more 
easily induced to install mechanical methods of 
saving waste. In Henry Ford’s book there is a lively 
account of how timber previously wasted is utilised. 

It is easy to sneer at *‘ Fordism,” but Mr. Ford does 
indicate that, under technocracy or whatever intelli- 
gent system of rationalising supply and demand may 
be established, civilised man will begin to plant forests 
in relation to the estimated future demand for timber. 
Such broad planning on a world scale is not possible 
just at present, because in a world threatened by the 
destructiveness of intermittent warfare no one has a 
motive to plant trees for posterity. It is not without 
reason that the olive is an emblem of peace. An olive 
grove needs fifteen years before it comes into bearing, 
and hence the olive can only be successfully grown 
in places where war does not interfere with its culti- 
vation. In the same way the oak leaves in the design 
of our British coinage are emblems of persistence. 

Timber camps are mostly on the roofs of the world, 
remote from places where cities can be established. 
Transport is aided by rivers, as in Canada, where the 
logs, cut in winter, are floated down by spring spates 
to lakeside logging mills, as vividly described in the 
novels of Stewart Edward White. There is under 
present conditions of marketing much wastage in the 
fashioning of planks and boards and not yet suffi- 
ciently organised transport to move the timber to 
the ultimate point of manipulation or consumption. 
A somewhat extensive and expensive market survey, 
of a kind that could be only conveniently undertaken 
by international co-operation, seems to be needed to 
indicate the main future potentialities of the timber 
market. Apart from machinery for manipulating 
logs, timber, when it reaches the places where it is 
converted into usable articles, calls for other kinds of 
specialised machinery : furniture making, for example. 
In this branch, by the way, there is a developing 
demand for artificial seasoning apparatus and spray 
finishing. In many woodworking operations process 
steam is utilised. Thus, furniture makers are calling 
for drying and conditioning plants to achieve in a 
few hours by artifice what otherwise needs years of 
storage. As compared with this modern tendency 
to age timber artificially, a world-renowned maker of 
pianofortes is reputed to store his timber for one 
hundred years! A highly specialised branch of the 
timber manipulating trade is concerned with the 
operations of moulding and shaping, including pattern- 
making. 

Often the woodworking trades are localised, as 
chairmaking in Buckinghamshire, originally dictated 
by the neighbouring beech forests. The Hoxton trade 
is now where it is for several reasons, including the 
adjacency of importing docks. Timber merchants 


who supply builders more and more tend to set up 
their yards not far from actual or prospective build- 
ing operations, usually on waste land near reasonable 
facilities for road, rail, or water transport. Manu- 
facturers for whom timber is an accessory raw material 





are more and more installing their own woodworking 
plants driven either by steam, oil, or producer gas. 
A map could be flagged to illustrate the chief centres 
where woodworking machinery is in demand or likely 
to be in demand. Associated with such timber pro- 
duction are distillation plants for the production of 
sundry tars and resins. As these products are easily 
transported there is a marked tendency for distillation 
to be conducted on the forest edge in the vicinity of 
the natural material. 


TOOLs. 


Tools comprise a broad classification of merchant- 
able engineering products, with machine tools as a 
specialised subdivision. In this category of engi- 
neering salesmanship there are considerable possi- 
bilities of increasing sales with the help of market 
research. Wherever a hand tool is in use there is a 
possibility of substituting a mechanical contrivance to 
perform part or the whole of its duty. 

Tools in their manner of demand can be philo- 
sophically divided into cutters, shapers, and com- 
pressors. The earliest tool, the flint knife, was a 
cutting instrument. The stone axe-head was a 
bludgeon rather than a cutter. The chisel and the 
hammer are man’s typical tools, and nearly all 
machine tools fall into one of these classifications. 
Mostly, a tool is a device that removes superfluous 
material, and the material can often be prepared or 
treated or processed to reduce the superfluous un- 
wanted material to a minimum. For practical pur- 
poses, one subdivides the cutting tools, separating 
the saw, the file, and the knife. 

There are moving tools that work against the fixed 
job and fixed tools against which the job is fed. 
Even when operations of this kind are performed with 
the assistance of some form of power, they are to be 
distinguished from a purely mechanical device like 
a screwdriver, which is a transmitter of energy. 

The market for tools of all sorts is both general and 
specific all over the world. Small tools—hammers, 
saws, edge tools, files, vices, &c.—are in universal 
request, and their demand is referable to the univers- 
ally operating instinct of constructiveness. Man has 
been defined as the tool-using animal. There would 
be a demand for tools even if no economic call for 
their use existed. Tools are therefore easy to sell. 
In practice, the demand for tools is met by a com- 
bination of organised modern salesmanship, com- 
bined with the haphazard methods of distribution 
which have come down from the Stone and Bronze 
Ages. The man who needs a tool finds some source 
of supply, and has to be satisfied with what he finds. 
He may be paterfamilias wanting to nail up a picture 
or a technician in the Australian bush. On the other 
side is the expert tool-maker who finds out what is 
required and who takes all reasonable steps to make 
his product available. 

Incidentally, here the collusive art of advertising 
is of fundamental help. Under the old system the 
man who wanted an axe went to the village smith 
and had to accept just as much efficiency or ineffi- 
ciency as the smith could put into a single axe. 
When the axe wore out, he was not sure the same 
smith would be on the spot to make the same kind of 
axe. The modern and far more efficient way is for a 
specialised axe maker to work out the shape, size, 
dimensions, and balance of the one best axe, 
standardise its production, and as far as his energy 
and resources go, secure a widespread distribution. 
Thus, when an axe needs replacing, the user can be 
sure of getting an identical article. It is not anony- 
mous, but has the maker’s name embossed on it. Only 
with such branding is advertising possible. 

One thing that limits the universal distribution of 
even the best tools is the capacity or incapacity, and 
in the last analysis the mentality, of the localised 
distributor —the tool merchant. There is a London 
tool merchant who carries in stock no less than 500 
different kinds and sizes of files. It is extremely 
unlikely that he would be disposed to add even one 
new line to his stock until convinced that there is 
an actual demand for a new type of file. One purpose 
of market research is to solve problems of this descrip- 
tion, to determine their character, and to remove 
causes of resistance. Here studies of local industries 
may be of use. Every tool merchant with a thought- 
out sales policy has already adjusted his methods to 
his local market. The engineering salesman must 
study the conditions of that market if he is to persuade 
the merchant to stock his goods. 

Drilling or boring machines are, strictly speaking, 
tools when directly controllable by hand. They 
become machines when fitted with some degree of 
automatic action. The actual driving of such a tool 
by some kind of external power does not take it out 
of the tool classification. If the will of the operator 
controls the work at every stage, it is a tool and not 
amachine. This distinction is important, both from 
the point of view of economics and psychology. 





Where quantity of output is required the machine 
tool has the right of way. For quality, the output 
must be closely linked with some degree of control by 
human intelligence. This is why the hand-made 
timepiece is in the long run ahead of the machine- 
made watch in the list of Kew certificates. 

The problem of marketing tools calls for the study 
of individual and localised requirements. A _ tool 
must be adapted to the needs of the trade and to the 
capacity of the worker. The reason why the plane 
buyer has the choice of some 160 distinct types, 
many having a range of sizes, is due partly to the 
job—such as the quality of the wood—but also very 
largely to the manual habit and dexterity of the 
worker himself. The tendency in the case of all hand 
tools is to increase the number and range of varieties. 
There are improvements both in quality—that is, 
endurance factors—and in the range of utility. The 
tool maker cannot hope to conquer the whole of a 
market. The Norris planes, for instance, do not 
directly compete with the Stanley ranges, and the 
tariff is not keeping out the imported tool. The 
Norris selling policy illustrates a sound way of 
attacking a market—by standardisation of size and 
quality and introducing a new line only when there 
is a manifest demand for a change. 

A market research for tools must be on a@ posteriori 
lines. Though it is true that the good tool drives out 
the bad, a great many inefficient tools survive. It 
is unduly costly to try to sell a new tool, however 
great an improvement it may be. The tool maker 
will never extend his market without effecting 
improvements, but he will never be able profitably 
to market his improvement without taking active 
steps to overcome both the inertia of the distributing 
trade and of the ultimate consumer. Many a skilled 
workman goes on using the tool to whose merits he 
was introduced as an apprentice. The research 
method here would be to ascertain what happens at 
the point both of sale and usage—to “follow the 
goods home.” 

If the tool market be divided broadly into the wood- 
working and metal-working industries which require 
specialised tools, a geographical study can be under- 
taken. There are parts of large cities where special 
tools are in demand, as, for example, in the localised 
wood-working trades of Hoxton, or in the motor car 
distribution centres of the West End of London. 
Other examples of specialised markets exist in the 
cardboard box making industries at Chesterfield and 
Bristol, or in the printing industries which centre 
around places like London and Edinburgh. There are 
industries requiring tools of precision, such as the 
jewellery and horological trades, for mechanical 
engraving, and fashioning optical, nautical, and 
meteorological instruments. 

A machine tool is not primarily a labour-saving 
device. It is rather a time saver, producing more 
units per hour, but not necessarily saving wages. 
Countless inventors have planned and failed, because 
the tool of their day-dream did not correlate with 
associated functions. A common fault of a machine 
tool is that it calls for very great skill for its control 
and has too high a cost of maintenance. 

In the marketing of machine tools the conditions 
are mostly highly specialised. The power hammer is a 
type of device wanted only in the largest forging 
plants and the market is localised in forging areas. 
In a shop where the work travels through on the 
“straight-line”? principle, not only must each 
machine be foolproof, but its operation must be 
absolutely co-ordinated with its partners. If any- 
thing goes wrong a whole chain of operations is 
thrown out of gear. Hence, there is a tendency either 
to associate sets of machine tools in gangs or to 
devise a tool which is a complete production unit, 
accepting the raw material and turning out the 
finished article. 

The mortality rate of machine tools is often heavy. 
Some technical improvement may make a machine 
obsolete. If operation A is improved and speeded up, 
unit B cannot keep pace with the new output, and 
must be either tolerated or scrapped. A great many 
machine tools have been devised ad hoc after a great 
deal of costly experiment to'solve a particular pro- 
duction problem. For instance, when aeroplanes 
were largely made of wood, a tool was devised which 
shaped, drilled, and finished a certain part for a 
certain type of aeroplane. It became obsolete when 
metal construction was introduced. The general 
tendency, usually dictated by accountancy valuation 
methods, is to tolerate the obsolete tool as long as 
possible. This provides the salesman with an oppor- 
tunity when he is familiar with advances in tech- 
nique. When he books an order for his new model, 
he should be able to get also orders for its improved 
workmates. 

In those factories where the jobs as well as the men 
have been analysed by industrial psychologists, there 
grows up a demand for all kinds of devices which 
prevent human fatigue, and these include more con- 
venient tool holders and racks to assist or systematise 
assembly operations. One can foresee the time when 
a highly specialised investigator who is not directly 
concerned with booking orders will seek permission 
to enter large works and study the processes and the 
staff from the physical, physiological, and psycho- 
logical aspects. The tool market therefore can be 
investigated either from the point of view of the 
producer of raw materials for other industries or 
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from the manipulators of material into finished 
articles. Demand can be studied place by place and 
industry by industry. 

In the tool and machine tool market what needs to 
be especially studied is the changing or improving 
methods of production for use. For example, the 
production of large-diameter water conduits from 
flat sheets which are drilled and scarfed ready for 
bending at the point of installation, as in the case of 
the Bombay Corporation waterworks, is a type of 
development which opens up a new field for specialised 
machines. 

An illustration of the method of direct investiga- 
tion and maintaining contact is the case of the partner 
of a firm which sells surgical instruments—the tools 
of the medical profession. He has secured the entree 
into a large hospital where young medicos are trained 
and ascertained their average typical needs. He also 
maintains close contact with the manufacturers of 
instruments and is nearly always the first to bring 
to the attention of the professors some new type of 
device helpful in surgical operations. 

A modification of procedure is required in the case 
of large manufacturers who do not want small orders, 
and in the case of large consumers whose purchasing 
staff, with ample existent knowledge of their solved 
and unsolved problems of production, are not willing 
to listen to the arguments of engineering salesmen. 
There is a firm in West Scotland which, as a matter of 
fixed policy, says to all presentable projects for new 
equipment : “‘ Put in your device experimentally for 
three months or so, and be ready to take it away. 
If we find it works, we will adopt it ; but we are not 
prepared to experiment with it at our own expense.”’ 


STEAM PRODUCTION. 


In the matter of steam production plant the market 
covers a large range—from the boiler to serve a very 
small engine right up to the gigantic turbine. The 
lower end of the market is more active. It is in 
accord with sound principles of business to sell 100 
small plants rather than one large one. The small 
orders establish the engineer’s reputation over a 
wider field, with less risk of a competitor taking away 
an important customer. Associated with the genera- 
tion of steam for engine driving is its subsidiary use 
for processing in various trades. The seller of steam 
plant is not up against a stone wall if he ascertains 
and studies the requirements of industries which 
need or can utilise process steam in conjunction with 
steam drive and/or electrical generation. The 
example of a combination of steam for power and pro- 
cessing is recorded in the case of a large London 
dyeing and cleaning works, where steam costs hold 
their own against electricity. 

The seller of steam-raising plant has not only to 
find the prospective purchaser and study his require- 
ments, but he has to familiarise himself with the 
peculiarities of different kinds of engines, and in the 
main these are largely linked with problems of elec- 
tric generation (or an efficient mechanical] alternative) 
or the driving of a ship’s propeller. There is call 
for specialisation here not only by the salesman in 
approaching his market, but by the engineer who can 
meet a specialised demand for particular kinds of 
plant. The object of most mechanical equipment is 
to turn wheels to meet some generalised and non- 
specialised load, and it does not much matter to the 
steam engineer what the nature of the work accom- 
plished may be. There are, however, specialised tasks 
for engines in certain industries. In textile mills 
the whole plant must work together to minimise 
yarn breakage. In rolling mills and collieries the 
loads are intermittent ; while in water and sewage 
works the load is fairly constant. Incidentally, and 
in spite of the range of utility of the internal com- 
bustion engine or of producer gas, there is still some 
scope at home and abroad for the portable and semi- 
portable engine, for, say, sawing logs in a plantation 
or for road construction. 

The boiler is a link in the economic chain which 
begins with an available supply of fuel, and ends with 
the localised demand for power at the point of service. 
The boiler is an efficient means for converting or 
transforming the chemical energy of fuel into its 
kinetic equivalent, minus necessary losses. This 
established general utility of the steam plant leads to 
a demand for boilers at points of utilisation, and the 
market is therefore diffused all over Britain generally 
and in all those parts of the world where kinetic energy 
can be used and where fuel is available. Seeing that 
fuel is, in general terms, easily transportable, it is 
unlikely that the demand for boilers of all types, from 
the smallest portable to the largest water-tube, will 
ever seriously decrease as long as industry continues 
at its present extent, and it should grow with every 
development except, perhaps, in those newer areas 
where ‘‘ white coal”’ is increasingly available for 
generating electricity. 

The engineer who sells boilers, therefore, must 
descend to minute particulars, keeping an eye on the 
general development of industry everywhere. If he 
makes one specialised type of boiler then he can only 
expect to sell it where that special type is in demand, 
and accordingly his market research can be con- 
centrated in the places where a particular industry 
is active or likely to develop. This likely-to-be-active 
note runs through a good deal of market research 
method. The specialist with one product, however, 
runs a serious risk of some change of technical pro- 





cedure wiping him off the map. He needs, therefore, 
to have his detailed charts of the tendencies of the 
trades in which his boiler is serviceable, and to think 
out plans of action against any possible disturbances. 
An engineer, for example, who has specialised in a 
small type of portable should take note of the threat 
implicit in the electric grid and in the development 
of the small internal combustion engine. He can 
either go into the electromotbr field or devise an 
I.C.E. of equivalent service. 

There is an obviously widening field for oil and gas 
engines and for engines of the Diesel or semi-Diesel 
type. Oil engines of all types have an increasing 
range of utility service and economy. Sundry possi- 
bilities in connection with liquid fuel can be envisaged. 
There are public and private statistics available for 
general and particular guidance and development of 
selling policy. But notwithstanding the rivalry of 
steam and oil, and perhaps of gas, the boilermaker 
need not wring his hands in despair. During the next 
decade several million horse-power of steam equip- 
ment will be sold by someone somewhere. The rela- 
tively recent improvements in the locomotive show 
conclusively that it is always possible to evolve new 
types of more efficient prime movers. 

Allied with the boiler market is the demand for 
feed-water apparatus, feed-water heaters, and feed- 
water filters. On this and cognate points several 
firms are known to have on record the analysis of the 
qualities of broad areas of water supply, and can 
adapt their apparatus to the natural local conditions. 
Incidentally, the market for any improved or alleged 
to be improved gadget is never difficult to enter, 
because the salesman can be primed with an invin- 
cible selling story and reasons why. A salesman’s 
approach which is along the line of an entirely new 
outlay has a much greater obstacle to overcome than 
the man who can see a works superintendent and start 
the conversation by a positive assertion that he can 
save him money on running expenses. 

This line of selling argument applies also to furnace 
equipment, fire-bars, flues, chimneys, mechanical 
stokers, fuel economisers, forced draught, and ash 
disposal equipment. The salesman’s appeal, following 
some quite elementary market research, is not along 
the line of “ our efficient device,’’ but “ your large 
wages bill.” There are ways of estimating running 
expenses for the purpose of presenting the money- 
saving claims of a new apparatus. Wherever there 
is a chimney stack there is a furnace, and more than 
likely a boiler, and an engine. In places where water 
is comparatively scarce or relatively costly there is 
an associated demand for condenser plant. 


REPLACEMENTS. 


An engine consists of many parts, some of which 
call for spares. The demand for replacements is a 
continuing factor and keeps the maker and user in 
constant touch. Not every engine builder sets his 
cap at the spare part market, nor yet in mechanical 
engineering has the speciality replacer arrived as he 





has in some of the minor engineering fields—in motor 
cars, for instance. One might argue that a goodiy 
proportion of the profits in the motor car industry are 
spare part profits, in the extended sense of the word. 
There are dealers in every big town who carry parts * 
even for obsolete types of vehicles. An important 
element in the success of the Weir pump is that 
firm’s prompt, efficient, and almost world-wide valve 
replacing service. Any ship’s engineer on the high 
seas can send a wireless message to Glasgow, quoting 
a code number and giving the time of his arrival at a 
port of call. Valve and fitter will meet the boat for 
certain. In advertising jargon, this method is called 
“* plussing the sale,” or giving the consumer a little 
more than he can reasonably expect. 

The replacement idea of selling enters into steam 
engineering, in the matter of accessory needs, such 
as pistons, piston rings, steam traps, reversing gears, 
insulating and packing material, boiler composition, 
fusible plugs, governors, indicators, expansion joints, 
steam tubing, and flues and flue cleaners. In the 
background there are suppliers and makers of sub- 
sidiary equipment, such as tube-making machinery, 
and at the point of service the pipe bender. Various 
boiler fittings are also in correlated demand, possibly 
pro rata: gauges, thermometers, steam meters, ejectors, 
injectors, valves, and superheating devices. 

One advantage of replacement servicing is that the 
supplying engineer knows by direct contact with the 
user how an engine is working, and can easily sense 
any need for additional plant. There is no doubt at 
all that many motor cars are sold because a demand 
for spare parts is an indication to the astute agent 
that the old car is not giving the efficient service that 
the new model provides. 

The design proud mind that says in effect ‘‘ Our 
machine never breaks down or wears out and therefore 
we supply no parts” must in the long run inhibit 
sales. In the replacement market, by the way, there 
is the observable time lag. In times of renewed 
activity in any part of a part market there will be a 
demand for replacements due to spare plant coming 
back into use. Just as Columbus inferred the unknown 
continent of South America by observing logs some 
200 miles from land, so an observant sales manager, 
with a few unexpected replacement orders in his 
morning’s mail, can infer a revival in the trades 
concerned. 

An effective means of contact between buyer and 
seller of engineering products is provided by the 
circulation of a house organ, which should not be a 
disguised catalogue, but be edited so that it is 90 per 
cent. “‘ organ” and 10 per cent. “‘ house.”’ A sales 
magazine circulated on the sound principle that it is 
sent only to inquirers and is known to be valued, 
read, and filed by them is a useful medium for testing 
out the acceptability of new improvements and of 
bringing new technical ideas to the direct notice of 
technicians. It is a link forged between the house 
and its actual or potential customers. 

(To be continued.) 








New By-Product Coking Installation 
at Cleveland. 


No. II. 
(Continued from page 36, July 9th.) 


THE COKE OVENS. 


HE coking plant is designed for the production 
of 13,000 tons of furnace coke per week, which 
involves the carbonisation of 3000 tons of coal per 
twenty-four hours. There are 136 coke ovens built 
in two batteries of 68 ovens each, one on either side 
of the coal service bunker, illustrated on page 34, July 
9th. Each battery of 68 ovens is subdivided by an 
intermediate buttress wall into two independent blocks 
of 34 ovens, forming four separate units, each of which 
can be separately regulated, thus giving considerable 
elasticity of coke output. 

The ovens are of the “ Underjet ” regenerative 
“Compound ” type and the Otto twin-flue design ; 
that is to say, any number or all of the ovens may be 
heated either by blast furnace gas or coal gas, the 
change over from one to the other method of heating 
being effected by the simple manipulation of valves 
on the fuel gas supply mains. 

As the total amount of coal gas evolved during the 
carbonisation of 3000 tons of coal per day is about 
33 million cubic feet, the whole of this quantity is 
available for industrial use when all the ovens are 
heated with blast-furnace gas, which requires the 
consumption of about 55 million cubic feet of blast- 
furnace gas. When the ovens are all heated by coal 
gas, about 62 per cent. of the total gas, say, 20 million 
cubic feet, is available as surplus. Since the number 
of ovens heated by coal gas and furnace gas respec- 
tively can be varied at will, the quantities of furnace 
gas consumed and coal gas liberated may be adjusted 
over a wide range to maintain the required heat 
balance of the iron and steel works under varying 
conditions. 





The two essential features of the “* Underjet ” 
system are the external distribution of rich fuel gas, 
which enables the quantity of gas burnt in each héat- 
ing flue to be accurately controlled, and the uniformity 
of pressure along the whole of the heating walls due 
to the absence of unbalanced bus flues, which ensures 
adequate distribution of air and air and lean fuel 
gas to the various heating flues without the complica- 
tion of internal regulating devices. Consequently, 
the heating of the oven is extremely uniform, and the 
charge is evenly coked. The only regulating points 
are adjustmeats of the fuel gas pressure and the 
chimney draught. 

The construction of the Otto “Compound” twin-flue 
oven is shown in Fig. 9. Under each oven is a regene- 
rator chamber divided longitudinally into halves on 
the centre line of the battery. Each half regenerator 
is connected at its outer end, through a special 
triplex reversing valve, either to atmosphere or a 
chimney flue and—when lean gas firing is being used 
—to the lean gas mains, in such a way that when 
odd-numbered oven regenerators are storing up heat 
from the combustion gases, even-numbered oven 
regenerators are preheating the air for combustion, 
or—when lean gas firing is being used—preheating 
the lean gas and the air. 

In cross section each regenerator chamber is 
divided by partition walls into three sub-chambers, 
each of which communicates with a collecting flue 
connected to one branch of the triplex reversing valve 
at each face of the oven. For rich gas heating, all 
three sub-chambers are used for air regeneration, 
while for lean gas heating the central sub-chamber 
preheats the gas and the two outer chambers preheat 
the air. When a regenerator is connected to the 
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chimney, all three sub-chambers are, of course, passing 
out combustion gases. The schematic view of the 
regenerator sub-chambers, as illustrated by Fig. 10, 
shows the manner in which the sub-chambers 
are connected to the vertical flues in the heating wall 
of the oven. 

The heating flues are of the twin or “ hairpin” 
type. There are twenty-eight vertical flues per wall, 
and during one heating cycle combustion takes place 
in flues 1, 3, 5, 7, &c., flues 2, 4, 6, 8, . . . being exhaust 
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an appreciable supply pressure can be used, which, 
maintained constant by a governor, ensures a definite 
volume of gas passing to each burner as determined 
by the calibration of its jet. 

It is claimed that an initial calibration of the jets 
is all that is necessary, as variation in the speed of 
coking is controlled by varying the gas pressure and 
draught. Should the throughput of the battery have 
at any time to be reduced so much that the supply pres- 
sure would be dangerously low, loose wires are inserted 
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SECTION 8.8. 


coal-charging cars and coke cars are shown in Figs. 
15, 16, 17 and 18, on page 74. It is interesting 
to note that an oven is pushed every eight 
minutes.throughout the twenty-four hours. 

Machine parks are provided at each of the extreme 
ends of the oven batteries with stations for changing 
ram beams, &c., and spare door racks are fixed cen- 
trally at the service bunker. Two weighbridges are 
provided in the coal-charging car track. 

















A central concrete pit is provided in the pusher 


|B 







































































A 
a Blk 
Ba ti 
Ay ay 
AA 
' yy 4 
Reversing Valve yy y 
ALR [pe OM RE 
- | 





Chimney Flue 























Lean Fuel Ped 223 a 
Gas Main 





FIG. 9-LONGITUDINAL AND CROSS SECTIONS OF OTTO TWIN-FLUE COKE OVEN 


flues. On reversal, the even-numbered flues become 
combustion flues and the odd numbers the exhaust 
flues. The two heating walls of one oven are staggered 
in this respect, odd flues in one wall and even flues 
in the other being combustion flues during the same 
period. 

As the designation “‘ Underjet ” implies, the gas 
mains, burners, and jets, shown in Figs. 11 and 12, 
are situated below the oven structure in a spacious 
basement formed by the reinforced concrete columns, 
beams and decking which support the oven brick- 
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Fic. 10-OVEN REGENERATOR SUB - CHAMBERS 


work. Along the sides of the basement run the 
chimney flues and gas mains carrying the supplies 
of rich and lean fuel gas. The lean gas mains are 
connected at each oven to the triplex reversing valve 
referred to above. The rich gas mains supply lateral 
pipes the full length of the oven heating wall with a 
vertical burner pipe to each heating flue. In the 
burner pipes are fixed malleable iron jets which are 
drilled out as required for calibration to one-tenth 
of a millimetre to compensate for the variation in 
thickness of the coal charge, due to the taper of the 
oven. The obvious advantage of this arrangement 
is that, as the fuel gas is distributed in metal pipes, 





in the jets to reduce their area by a definite amount. 

The oven chambers are 44ft. 9in. long, 14ft. Qin. 
high, and 17?in. mean width, and. at the rated coking 
time of 18 hours, the input per oven is 24 tons of 
coal per day. The whole of the refractory brickwork 
is built in moulded shapes, fire-clay and semi-silica 
materials being used in the lower parts of the regene- 
rator walls and silica shapes in the upper parts of 
regenerator walls, sole brickwork, and oven heating 
walls. Over 9000 tons of silica shapes were used in 
the construction, and the manufacture of these was 
divided between the Consett Iron Company, Ltd., and 
Dorman, Long’s Newfields brickworks at Ferryhill. 

The ovens are draughted by two brick chimneys, 
each 8ft. 9in. diameter at the top by 260ft. high. 
The draught in each case is automatically controlled 
by an Askania governor. 

The oven brickwork is braced transversely by deep 
double joist buckstays and spring-loaded tie-rods. 
Longitudinally, each battery is tied by flat bars 
anchored in heavy reinforced concrete buttresses at 
each end. The oven fittings follow the accepted 
modern practice, such a brick-lined steel ascension 
pipes, liquor-sprayed valves, steam injectors, and 
self-sealing doors. 

There are four gas-collecting mains of circular 
section, each with cast steel central outlets and 
Askania governors, and four foul mains carried on 
steel bridges, over the ram track, after which they 
converge into two mains up to the inlets of the primary 
condensers. 

The circulation of liquor over the gas mains is 
effected by two pumps of 1200 gallons per minute 
each, driven by electric motors, and for each pump 
there is a standby set driven by steam turbine. The 
spray liquor delivery pipes are arranged in the form 
of a ring main and the circulated liquor flowing down 
the foul mains is trapped off just before the condensers 
into two large tar catch and circulating tanks, from 
which the liquor is decanted and recirculated. 


ConTROL Room AND OVEN MACHINES. 


The basement floor under the central service bunker 
is utilised as a control room which houses the two 
regenerator reversing winches, rich and lean gas 
governors, the batteries of control instruments, and 
fuel gas meters. Views of the gas and air reversing 
valves and the change over machinery in the oven 
basement are shown in Figs. 13 and 14. The revers- 
ing winches are d..,en by electric motors controlled 
by time switches with stand-by push-button and 
manual operation. Above the control room the space 
at oven sole level is partitioned off for the main elec- 
trical sub-station and workmen’s accommodation. 

There are two complete sets of oven-operating 
machines. The pushers were supplied by the Well- 
man Smith Owen Engineering Corporation, and the 
coal-charging cars, coke guides, and quenching cars 
were built by the Teesside Bridge and Engineering 
Works, Ltd., which also fabricated the structural 
work of the pushers. The two electric locomotives 
for coke quenching car haulage were supplied by 
Hawthorn, Leslie, of Newcastle-on-Tyne. The rams, 





track at ground Jevel to receive the spillage collected 
in the bins on the pusher machines, and a constant 
running gravity bucket conveyor delivers the dumped 
spillage to an overhead hopper, from which the 
spilled coal is returned to the charging car after the 
car has passed over the weighing machine. 


CoKE QUENCHING. 


The coke having been pushed out of the ovens 
into the coke cars, the latter are hauled to 
a central quenching station built in reinforced 


concrete integrally with the coal service bunker, 
The 


as has already been described. rail tracks 














FIG. 11I-GAS BURNERS IN OVEN BASEMENT 
for the coke cars and the coke guide machines 
are continuous through the quenching tower. 
This part of the plant is shown in Fig. 16 on page 
74. A feed tank of 10,000 gallons capacity for the 
water sprays is carried on the tower structure. The 
quenching water is circulated by one of two quench- 
ing pumps at the rate of 1000 gallons per minute, 
the pumps being controlled by a float switch in the 
feed tank, and the outflow from the tower passes 
through a series of settling basins on its way to the 
suction tanks of the circulating pumps. The coke 
breeze settling out in the basins is removed by a 
mechanical grab, travelling on a telpher track fixed 
over the breeze basins, and dumped into wagons. The 
quenching tower is shown in operation in Fig. 4 (ante). 

The quenching water is turned on by a switch in 
the cabs of the electric locomotives hauling the coke 














JuLy 16, 1937 


THE ENGINEER 


65 








cars, as the cars are right and left-hand, and it is 
necessary for either set to pass through the tower 
without quenching or to quench when either car is 
entering from either end. When the quenching switch 
is closed, a subsidiary collector contact energises a 
set of conductor rails connected to a solenoid-operated 
relay, which communicates water pressure to an 
hydraulically operated quenching valve. Opening the 
quenching switch closes the valves which are thus 
reset for the next car to be quenched. Both main 
and pilot valves.-are.. fitted with hand-operated 


FIG. 12—GAS MAINS AND REVERSING GEAR 


by-passes, the last-named being accessible from the 
locomotive cabs. 

The quenched coke is: dumped by the cars on to an 
inclined cooling wharf, 255ft. long, shown in Fig. 16 
on page 74, built in reinforced concrete and paved 
with Staffordshire blue brick. At the lower edge 
of the wharf, hand-operated gates control the dis- 
charge on to the coke conveyors. 


COKE-HANDLING PLANT. 


The coke-conveying and screening plant is arranged 
to handle the coke off the wharf at a rate up to 150 
tons per hour. A 42in. wide belt conveyor running 
the full length of the wharf enables the run-of-oven 
coke to be delivered either directly to wagons or over 
the screening plant. The screens are eight-shaft 








REVERSING VALVES 


FiG. 13—GAS AND AIR 


grizzlies, two in number, mounted on portable chassis 
frames for easy change over along a rail track in the 
screen house floor. The smalls passing through the 
grizzley are conveyed to a secondary screen house, 
where a vibrating screen classifies them into three 
sizes and breeze, each size being stored in a 25-ton 
concrete hopper built over the railway track. The 
furnace coke passes over the grizzley to a reversible 
cross conveyor, by which it may be delivered either 
to a boom conveyor for wagon transport or to a fifth 
conveyor leading to the blast-furnaces. 

Conveyor No. 5 delivers the furnace coke to a 
junction house where the stream can be diverted 
either to the ‘‘ Cleveland A furnaces ”’ to the west, or to 
the Bessemer furnaces to the north of the coking plant 
—see Fig. 5 (ante). The Cleveland conveyor is 560ft. 
long, passing over the works sidings and delivering coke 
to an overhead hopper from which a transfer car distri- 
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butes the coke to the blast-furnace bins. The 
Bessemer furnaces are fed by conveyors Nos. 7 and 8. 
No. 8 conveyor, which is 500ft. long, runs along the 
tops of the furnace bins and feeds the coke storage 
sections by means of a travelling throw-off carriage. 

The conveyors are so arranged that the first-named 
arrangement for delivering coke to the furnace bins 
by rail wagons along the Cleveland and Bessemer 
‘“banks”’ is retained for emergencies. Both the 
conveyors feeding the Cleveland and Bessemer 
furnaces are provided with Blake-Denison continuous 
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belt weighing machines, by which the amount of 
coke delivered to either set of furnaces is auto- 
matically recorded. 

The plant is electrically operated throughout, the 
units being interlocked in three different sequences, 
all controlled from the primary screen house. No. 1 
sequence controls all units from the wharf conveyor 
to the boom loading conveyor to railway trucks, and 
is operated by a start and stop push button near the 
loading platform. No. 2 sequence controls the units 
from the wharf conveyor to the service bunker at the 
Cleveland furnaces, and is operated from the floor 
over the bunker. No. 3 sequence controls the units 
from the wharf conveyor to the distributing conveyor 
feeding the stock bins of the Bessemer furnaces, and 
is operated by start and stop push buttons fixed 
near each furnace bunker. 

During the operation of any sequence, all units not 





Fic. 14—CHANGE-OVER MACHINERY 





required .are automatically switched out of com- 
mission. An efficient loud-speaker telephone system is 
installed from each loading station to the primary 
screen house, which enables the switching-over of the 
coke to the various points of disposal to be carried 
out with a minimum loss of time. Emergency stop 
buttons are fixed at convenient intervals throughout 
the plant, by which the whole system may be stopped 
in case of any emergency. The drives for all con- 
veyors are direct from motors through totally 
enclosed reduction gear units and flexible couplings. 





IN OVEN BASEMENT 


The troughing idlers are of the five-pulley type and 
fitted with Timken roller bearings. The return idlers 
are of special design and consist of cast iron rollers 
fixed on steel tubes fitted with Timken roller bearings 
and running on fixed steel spindles and all bearings 
are fitted for grease gun lubrication. 

All the conveyors are provided with steel decking 
between the belts and are carried in lattice steel 
gantries, provided with ample walkways on either 
side of the belts. They are covered on both top and 
sides with asbestos sheets and provided with steel- 
frame windows for adequate lighting. The belts 
are of stepped ply construction, specially made for 
coke handling, with jin. thick heat-resisting rubber 
on the carrying side and in. thick on the underside, 
and have been made endless by vulcanising the joints 
when in position. 

(To be continued.) 








The Royal Show at Wolverhampton. 


No. 


(Continued from page 49, July 9th.) 


N what follows we continue our description of the 

engineering and machinery exhibits which were to 
be seen at the Wolverhampton show of the Royal 
Agricultural Society of England, which was held at 
Wrottesley Park, near Wolverhampton, and closed on 
Saturday last, July 10th. 


MosiLte Driers, Lrp. 


Our engraving, Fig, 14, shows the mobile grass- 
drying plant which was entered by Mobile 
Driers, Ltd., of Brunel-street, Newcastle-upon-Tyne, 














III. 

for the Royal Society’s Silver Medal award. The 
engraving shows the drier in_ field service. 
The plant is composed of two units, one 


being the heater and the fan, and the other the 
drying unit itself. A fan draws heated air from the 
furnace with an admixture of atmospheric air from 
the top of the heater, which provides a means of 
reducing the temperature of heated air at the source 
of production. The heated air then passes through a 
baffled mixing chamber, and from that point to the 
fan, which discharges this mixed air at a reduced 
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temperature into the duct at the bottom. of the 
This duct communicates with a series of vertical 
By means of 
openings in the bottom duct the hot air stream reaches 
the grass on the conveyor and passes through it. 
The temperature of the radiant surfaces of these 


drier. 
and horizontal radiant heat ducts. 
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FIG. 15—ARRANGEMENT OF GRASS DRYING PLANT—GREENWELL 


ducts is so controlled that the greater heat is applied 
to the freshly introduced wet grass. By the means 
‘of control provided, any damage to the grass 
when it is approaching dryness is prevented. As 
the hot air rises up through the grass from which 
moisture has been released by radiant heat trans- 
mission it passes first through the driest grass, then 
through the grass which is not so dry, and it finally 
reaches the wettest grass. This arrangement ensures 
the maximum saturation of the hot air and a corre- 
spondingly high thermal efficiency. It also prevents 
recondensation as the radiant heat emission com- 
pensates for the latent heat of evaporation. The 
horse-power is claimed to be low in relation to the 
output as only small pressure is required to pass 
the air through the thin layers of grass on the con- 
veyors. Variable gear provides for a wide range of 
conveyor speed, which allows maximum output 
to be obtained under the varying conditions of the 
moisture content of the grass and the humidity of 
the atmosphere. The plant was exhibited with a 
hammer mill producing powdered grass. 


GREENWELL GRASS DRYER. 


An improved form of farm drier working on the 
pneumatic principle was exhibited by Sir Bernard 
E. Greenwell, of Marden Park, Woldingham Park, 
Surrey. A general view of the plant is reproduced 
in Fig. 16, and in Fig. 15 a diagrammatic arrangement 
showing the flow of the gases is given. This arrange- 
ment has, we are given to understand, been slightly 
modified in the latest design. As will be gathered 
from the drawing, the drier consists of a continuous 
tube through which the grass to be dried is drawn 
by means of exhaust fans. Heat is supplied by 
a coke-fired furnace of the semi-producer type. 
The grass is fed into the drier (see Fig. 16) by means 
of a travelling belt, the speed of which can be varied 
in order to suit the differing moisture content of the 





rotary feeding mechanism, which also serves the 
There it meets the furnace gases 
at a temperature of between 800 deg. and 1200 deg, 
Fah., with a CO, content of about 84 per cent.. 
which, it is claimed, prevents scorching or burning 
of the grass. To ensure even drying, a second pass 
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is recommended, but in the latest form of the appa- 
ratus which, we are given to understand, is to be 
constructed by Davey, Paxman and Co. (Colchester), 
Ltd., of Colchester and London, a_ holding 
stage has been introduced, in order to retain 
the grass in the gas current until it is 
quite dry. This stage is, as shown in -Fig. 165, 
arranged within a drum encircled by the 9in. diameter 
piping, into which the grass passes on its entry into 
the drier. Within the cylinder the grass is held on a 
grid furnished with an automatic trip gear which 
tips the grid when the grass is dry, carrying it forward 
to the outlet in the current of drying air. The plant 
is totally enclosed, and is well insulated, so that a 
high thermal efficiency is attained. A feature of 
the new design is the arrangement of the heating 
furnace on wheels so that its position in relation to the 
drier can be altered to admit more or less air and thus 
vary the temperature of the heating gases. A hammer 
mill was attached to the discharge side of the drier. 
The further development of this novel form of drier, 
which was entered for the \Society’s Silver Medal 
award, will be awaited with interest. 


Katorom, Burners, Ltp. 


On the stand of Kaloroil Burners, Ltd., of Kings- 
bury Works, Kingsbury-road, London, N.W.9, there 
was shown a number of appliances for grass drying, 
hop drying, and oil firing for boilers. We have chosen 
for illustration the firm’s patented rotary grass- 
drying plant, which was exhibited in model form, 
the actual construction adopted in recent installa- 
tions being illustrated ,by photographs. A typical 
plant is that at the farm of Mr. E. C. Trewhella, at 
Mylor Bridge, near Falmouth, which is shown in 
Fig. 17. The drier is of the two-stage rotary type, 
and a section through it is given in Fig. 18. The 
unit consists essentially of an inner drum of wire 
mesh gauze, a segment of which is capable of being 





grass to be dried. The grass enters the drier by a 
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opened in order to allow the grass to be fed into it. 


Mp VIULEL 


This drum is arranged horizontally within a fixed drum 
in which it rotates. The fixed drum is in turn mounted 
in a rectangular casing which is packed with insulating 
material. Directly above the rectangular casing is 
a large hopper divided into two parts with doors of 
wire mesh gauze, arranged on the underside. The 
oil-fired refractory furnace is placed near to the 





FIG. 17—-ROTARY DRYING PLANT—KALOROIL 

rectangular casing, and a fan draws the hot gases 
from the furnace and blows them into the drier with 
a certain admixture of atmospheric air for tempera- 
ture regulation. Through a duct the gas and air- 
heating mixture passes either through the drum and 
then through one or other of the receiving hoppers, 
or directly through one or other side of the hopper, 


Left Hand Hopper Right Hand Hopper 
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FiG. 18—-SECTION THROUGH DRIER 


the drum being by-passed. The dried grass passes 
through the machine and is discharged through large 
end doors. The designed capacity is about 3 cwt. of 
dry grass per hour, starting with grass containing 
78 A cent, of moisture. 

e grass for drying is loaded into the two top 
hoppers above the rotating drum—see Fig. 18. The 

















Fic. 19—OIL - FIRED BOILER—KALORIAL 


hot gases are first passed through one hopper only. 
Only when the grass in that hopper is half-dried is 
the heating current turned into the other hopper 
while the dried grass is dropped into the drum for 
further treatment, and the hopper again loaded with 
wet grass. The current of gas is now passed through 
the drum and out through the grass in the hopper 
that has already been partly dried. When the grass 
within the drum is fully dried it is discharged through 





GRASS DRIER—GREENWELL 


the doors at the end of the drier, and the gases 
are diverted to pass through the freshly loaded grass 
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in the hopper. The operation of the machine is 
simple, and the makers claim that only one man is 
required and that he can help with the baling of the 
dried product. The horse-power required is only 
of the order of 12 B.H.P., and is low as the lightly 
packed grass and the thorough mechanical tedding 
of the grass within the rotating drum offers but small 
resistance to the hot gases passing through. The 
use of two stages of drying gives, it is claimed, a 
uniformity of dryness, which is not dependent on the 
care of the attendant of the handling of the grass, 
and the thorough mechanical agitation in the drum 
plays an important part in the process. 

Exhibits included the firm’s patented Kaloroil 
natural-draught, oil-fired boiler, a view of which 
is reproduced in Fig. 19. It is designed to 
supply hot water and steam at 15 lb. pressure, and 




















Fic. 20—OlL BURNER UNIT—KALOROIL 


is of the pattern in which all the heating surface is 
arranged below the water level. By removing the 
bolted-on cover the whole of the heating surface can 
be quickly cleaned. The upper part of the boiler is 
insulated with a covering of asbestos and glass wool, 
which extends over the top. The oil burner is a 16in. 
natural-draught burner, and is complete with a 
5-gallon oil tank, and a metering valve and filter. 
The boiler fittings include a water gauge with a 
protecting cover, pressure gauge, safety valve, 
semi-rotary hand feed pump and a draw-off cock 
for hot water. The boiler has a height of 6ft. 6in. 
over the relief valve, with a diameter of 25in., an 
overall width of 40in., and a depth from back to 
front, including the flue, of 3lin. The water capacity 
is about 32 gallons, and 17 gallons of hot water can be 
drawn off at the rate of about 50 to 60 gallons per 
hour, leaving ample water for steaming. With the 
oil heating quick steaming is given, and the boiler 
has a high efficiency with a consumption of distillate 
fuel of about 1 gallon per hour. 

In Fig. 20 we illustrate the Kaloroil natural-draught 
oil burner unit, which has been designed for the 
conversion of existing boilers to oil burning. It is 
of the pedestal type, with a circular sole brick and 
special fire-bricks which line the inside of the boiler 
skirt. This unit is made in three sizes, the smallest 
of which has a designed fuel consumption of 
} to } gallon of oil per hour, with an evaporation 
of from 10 Ib. to 25 Ib. of water per hour. The largest 
size has a designed fuel consumption of } to 
1} gallons of oil per hour with an evaporation of 
80 Ib. to 120 Ib. of water per hour. 


AVELING-BarRForRD, Lp. 


A range of motor road and grass rollers, together 
with a display of sterilising plant, formed the 











FIG. 21—GRASS ROLLER—AVELING 


principal items of interest on the stand of Aveling- 
Barford, Ltd., of Grantham. The rollers ranged 
in weight from 12} cwt., the small “ Victor ” petrol- 
engine-driven unit, up to the large 8-ton oil-engine- 
driven roller. In Fig. 21 we illustrate a machine of 
intermediate size which has been specially designed 
for grass rolling on sports grounds, &c. It has a 





working weight of 1? tons, and a special feature is 
the large width of the rear rolls so designed to 
give an effective rolling width of 6ft. There is equal 
pressure per inch of width on the front and rear 
rolls. The power unit consists of a two-cylinder 
petrol engine, with a designed output of 12 B.H.P. 
at a normal running speed of 1500 r.p.m. The engine 
capacity is such that as well as the roller a triple 
mower can be easily drawn at speeds up to 6 m.p.h. 
The gear-box furnishes speeds of 1-5 and 3-5 m.p.h., 
and the top speed of 6 m.p.h. is obtained by throttie 
adjustment. The speeds above mentioned are both 
forward and reverse, and quick-reverse clutches 
with a single hand-operating lever are fitted. A 
special offset draw-bar is provided for working 
mowing units in conjunction with the roller. As 
will be seen from our engraving, scrapers are fitted 
to the rolls and run the full width of the rollers. 


THE INTERNATIONAL UNICALOR Company, Lip. 


There was exhibited by the International Unicalor 
Company, Ltd., of Wednesfield-road, Wolverhampton, 
a 600,000 B.Th.U. capacity Unicalor stoker in opera- 
tion. We reproduce in Fig. 22 a photograph of one of 
these stokers firing a Ransome-Daviescrop dryer which 
is installed at the Leicester City Farms. The drive to 
the coal screw is by means of a worm reduction 
gear, with a pawl and ratchet mechanism, the whole 
of which is enclosed in a gas-tight cover and runs in 
an oil bath. The rate of the fuel feed can be changed 
in four to five steps according to the size of the 
stoker. All the bearings are of the roller or ball 
type, and the shafts are ground and run in phosphor- 
bronze bushes. Special materials are used for all the 
principal working parts. The coal storage hopper 
is made of rustless steel and is of welded con- 
struction, being bolted to a base of semi-steel. The 
hinged lid has a rubber joint to prevent any escape 
of dust or fumes. It is ventilated by means of a 
by-pass tube, which is connected to the fan inlet. 
Any sweating inside the hopper is thereby prevented 
and there is less liability of corrosion taking place. 

The retort is made in a special close-grained cast 
iron, and in the smaller sizes of stoker the air ports 
are cast into the retort, but in the larger sizes of 
plant there are detachable tuyere blocks. As cool 
air is constantly flowing through the parts exposed 
to the fire, there is little chance of deterioration of 
material owing to heat stresses and thermal effects. 
The fan is of an efficient multi-vane pattern and it 
has a steel impeller which is mounted directly on to 
the worm shaft. 

A patented governor of Unicalor design is provided, 
which ensures the supply of the correct amount of air, 
for good combustion. The motor is of the totally 
enclosed repulsion type for single-phase A.C. supply, 











for the first time at a Royal Show. Our illustrations, 
Figs. 23 and 24, clearly show the details of con- 
struction and the appearance of the single-cylinder 
engine, which has a bore of 4}in. and a stroke of 6}in. 
and a designed output of 16 B.H.P. at 1000 r.p.m. 
The application of the inductive effect of the exhaust 
gases, which was fully described in the article on the 
engine published in our issue of December 25th, 1936, 














FIG. 23—HARMONIC INDUCTION OIL ENGINE— 
PETTERS 


has enabled an increase of horse-power from 10 up to 
16 B.H.P. to be obtained. 

Among the electric lighting sets exhibited were two 
plants of the fully automatic type connected in 
parallel, so that when one set is overloaded the second 
set automatically starts to help with the increased 
load, while on reducing the load the converse happens. 











FIG. 22—AUTOMATIC 


or squirrel cage for three-phase, or compound wound 
for D.C. supply. The motor is mounted on the top 
of the gear-box and drives the fan by means of V 
belts. The drive is totally enclosed and it is fitted 
with a screw for altering the tension of the belt. The 
stokers can be supplied for fully automatic 
operation. 


PetTTerRs LTD. 


In addition to the well-known Petter ‘‘ Atomic ” 
oil engine and small petrol and paraffin oil engines, 
Petters Ltd., of Yeovil and Bush House, London, 
exhibited the new ‘‘ Harmonic Induction ”’ oil engine 





STOKER—UNICALOR 


The sets, which are driven by ‘“‘ Atomic ” oil engines, 
have been designed to meet the lighting requirements 
of hotels, garages, large country houses, &. A 
1-kW, 100-volt automatic set is also shown in opera- 
tion. This air-cooled petrol engined set is particularly 
suitable for small country houses, where an inexpen- 
sive and easily run set is required. Each of the sets 
is fitted with electrically controlled gear which 
causes the engine to start as soon as a few lights are 
switched on. As soon as the demand for current falls 
below a certain point the engine automatically stops 
and the remaining load is taken by the battery. As 
only small discharges have to be provided for, a 
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battery of comparatively small capacity may be | of only 25in. and a floor area of 9ft. by 


used. 


The pumping sets exhibited included horizontal | half a ton. 
double-acting pumps and centrifugal low-lift pumps, | square axle carries wheels with 8in. land tires mounted 
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FiG. 24—SECTIONS 


each being operated by a 2 B.H.P. air-cooled petrol 
engine, 
Joun WILDER, Lrp. 

Considerable interest attaches to the combined 
mower and elevator, the “ Cutlift,”” shown by John 
Wilder, Ltd., of Reading, which has played an 
important part in the development of grass cutting 
and drying during the past two years, and was 
entered for the Society’s Silver Medal, which it 
gained. A view of the implement is reproduced in 
Fig. 25. In this new model, the implement is carried 
on two land wheels fitted with pneumatic tires, with, 
at the front, a swivel wheel which is attached to the 
draw bar of the tractor. The mower is of the Bamford 
type, with a power-driven knife, and is carried in the 
frame of the elevator, thereby dispensing with the 





Fic. 25—**‘ CUTLIFT ’’ 


ordinary mower wheels. This particular design, it 
is claimed, greatly relieves the strain on the machine 
when turning. The knife is driven by a Villiers two- 
stroke petrol engine through a clutch, but without 
gearing. For transporting the mower the beam and 
the front of the elevator are raised and slung from 
the front cross channel bar. For road travelling, 
means are provided whereby the position of the tractor 
draw bar is altered so that the maximum overall 
width is reduced to 9ft. 3in. 

The mower has a 5ft. cut, and is provided with 
twin fingers for close cutting. Patented rakes sweep 
the grass into the mower knife and elevate it by a 
series of rows of tines driven by side chains. The 
output of the elevating mechanism is so arranged that 
grass does not collect on the knives and the finger 
bars. The cut grass is delivered into a trailer which 
follows the “ Cutlift.”. As illustrated, this consists 
of the firm’s new combined trailer and cart. It is a 
low-loading vehicle, with a height from the ground 
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INDUCTION ENGINE—PETTER 


on roller bearings. The vehicle can be supplied with 
10in. drum brakes and a telescopic draw bar, if so 
desired. 


R. H. Neat anv Co., Lrp. 

Another implement which was for the first time 
shown at the Royal Show and gained the Silver Medal 
was the “ Rapid ” trench digger—Fig. 26—exhibited 
by R. H. Neal and Co., Ltd., of Plant House, Ealing, 
London, W.5. It is mounted on caterpillar tracks, 
and has an overall width of 6ft. The standard boom 


is equipped with buckets and side cutters designed to 


give trench cutting widths of 12in., 13}in., and 


15in., but for special work a narrow boom with cutting 
The 
standard digging depth is 4ft., but a long boom for 
digging to a depth of 5ft. 6in. can be used. There are 


widths of 8in., 93in., and 1lin. can be supplied. 


The 
weighs about 


A 2hin. 


tion has been cleared. Behind the boom a telescopic 
self-setting and self-cleaning scraper plate is arranged, 
which clears the trench bottom and keeps it free from 
accumulations of fine soil. The steering of the trench 
digger is effected by crawler tracks, fitted with self- 
cleaning pads, 13in. wide, designed to give a ground 
pressure of about 9 Ib. per square inch. The machine, 
when in full working order, weighs about 8 tons. 
We understand that it has given excellent results 
on civil engineering contracts, and the makers 
feel that it can usefully perform equally good service 
on farm and estate work. 


Wo. Brenton, Lip. 

With the increased necessity of reclaiming waste 
land, and freeing fields: and pasture land from the 
menace of such weeds as thistles and bracken, interest 
attaches to the special implements designed for weed 
cutting which were shown on many stands. One of 
these was the side-driven thistle, bracken, and weed 
cutter made by Wm. Brenton, Ltd., of St. Germans, 
Cornwall. The machine exhibited this year has a 

















FiG. 27—-WEED CUTTER—BRENTON 


triangular cut-away frame, which the makers claim 
allows the revolving knife blades to throw more of 
the eut weeds on to the cut portion of the ground 
which is being dealt with. When cutting thick and 
tall weeds it is stated that the new type of cut-away 
frame gives a lighter draught. The main driving 
wheel of the machine is so arranged that the horse 
walks on the outside of the cut portion of the land 
and does not tread down any uncut weeds. The 
principal parts of the cutter are well protected, 
and the bearings are grease-cup lubricated. When 
the machine is at work the knives can be conveniently 





raised and lowered by means of a foot lever. The 














IMPLEMENT—WILDER 


three digging speeds, which can be ehanged with the 
nature of the ground. They are 10, 4, and 2 lineal 
feet per minute respectively, and three speeds, of 
23, 1, and } miles per hour, are provided for road 
travelling. The power unit exhibited at Wolver- 
hampton was a three-cylinder ‘‘ Fowler-Sanders ” 
33 B.H.P. oil engine, arranged for hand starting, 
but if required a “ Hercules”’ industrial type, six- 
cylinder petrol engine can be supplied. The fuel con- 
sumption with the Fowler heavy oil engine is about 
2 gallon of fuel per hour, while for the ‘‘ Hercules ”’ 
engine the consumption is about 1} gallons per hour. 
The controls are neatly grouped about a side platform, 
with a driver’s seat, and they include a series of levers 
operating the Ferodo-lined clutches of the various 
mechanisms. In the sprocket drive for the large boom 
head a safety device is incorporated to protect the 
machine from excessive strain, should the boom 
encounter any underground obstacle. The device 
resets itself automatically, as soon as the obstruc- 








Fic. 26—‘ RAPID *{JTRENCH DIGGER—NEAL 


knives have a vertical movement of about 12in., 
and can be lowered till they almost touch the ground. 
In that position the machine is generally used for 
cutting rushes and thistles, and outputs up to 10 acres 
per day have been obtained. With the knives in a 
higher position the implement can be usefully 
employed for topping grass. 
(Te be continued.) 








A Lone Rigip Frame Bripct.—A rigid frame concrete 
bridge, with a span of 175ft., has recently been completed 
at Seattle in the United States. In order to reduce the 
dead load hollow or cellular construction was adopted for 
the bridge’s vertical legs and the horizontal ribs of the 
four main frames. The main members of the bridge are 
the four large hollow rigid frames set side by side. 
They are 8ft. in width, and their depth averages 5}ft. 
at the crown to 18}ft. at the ends. The roadway over the 
bridge is 54ft. wide with two 6ft. wide footpaths. 
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Engineering Notes from China. 


(By a Correspondent in China.) 
June 4th. 
British Engineers in China. 


Last week the writer signed the application forms 
for three young Chinese engineers who wished to join engi- 
neering institutions in Great Britain. They were juates 
of British universities, Whose degrees exempted t from 
the entrance examinations. During recent years many 
Chinese engineers have wished to become associated with 
British engineering institutions, and it is very much to 
the advantage of British engineering interests in China 
that they should be encouraged in this ambition. There 
is a very flourishing organisation in North China called 
‘The Association of Chinese and American Engineers.” 
The journal published by this Association has contained 
many valuable pa concerning ing works in 
North China. In Shanghai the Engineering Society of 
China is affiliated with the China branches of the three 
chief engineering institutions in Great Britain. They 
are the Institution of Civil Engineers Shanghai Associa- 
tion; the Institution of Mechanical Engineers, China 
Branch ;_ the Institution of Electrical Engineers, China 
Centre. 

The members forming these affiliated societies consist 
almost entirely of British and Chinese engineers. Altogether 
there are about 360 members. Amongst the papers 
recently presented was one by C. W. Young, entitled 
“The Manufacture of Electrical Equipment in China.” 
It is evidence that China has commenced its industrial 
revolution. It will, however, be many years before there 
are large factories in China, controlled by the Chinese, for 
the production of engineering equipment, because the 
Chinese social system does not encourage the formation 
of joint stock companies with a large capital. On the 
other hand, the tariff walls of China stimulate foreign 
firms to erect branch factories in Shanghai. Cheap 
Chinese labour, both manual and professional, encourages 
this new development. A Chinese engineering graduate 
with a recognised British or American degree, and about 
ten years of practical experience, is fortunate to obtain 
a salary of about £350 a year. 


Boiler Insurance in China. 


It was a coincidence that soon after the writer 
had mentioned the need for careful supervision by qualified 
engineers of machinery in China in these columns, a 
terrible boiler explosion took place on a steam launch in 
the harbour of Hong Kong. These launch boilers are 
carefully supervised qualified British engineers em- 
ployed by the Hong Kong Government. e disaster 
in Hong Kong resulted in thirty-four deaths. Incredible 
results followed the explosion. The boiler of the wrecked 
vessel was fitted with a safety valve tested to lift at 
125 Ib. per square inch. Bodies were hurled in all direc- 
tions, and many of them were severed into several portions. 
One body, weighing about 1401b., was hurled into the 
roof of the Hong Kong Club, about 100ft. above sea level 
and about 100 yards distant from the scene of the disaster. 

There is a scope for British boiler insurance companies 
in Shanghai and Hong Kong. Great progress has been 
made by marine and life msurance agents in China, and 
there is a field for boiler insurance. 

The boiler that exploded in Hong Kong has been lifted 
from the bottom of the ocean and was unofficially inspected 
by the writer, who has come to the conclusion that it will 
be difficult, if not impossible, to determime the cause of 
the disaster. With more than twenty years of practical 
experience with Chimese mechanics, he is inclined to 
believe that, in spite of precautions taken by the Hong 
Kong Harbour Authorities, the safety valve may have 
been tampered with. The Chinese mechanic will take very 
great risks. The desire to “ gain face” by speeding up a 
steam launch is a great temptation to the crew, and 
harbour launches do race against each other, although 
Europeans on board may not be aware of the fact. 

Although it is diffieult to believe that a human body 
could be hurled through the distanee and to the height 
mentioned above by a boiler bursting under pressure of 
125 lb. per square inch, yet the results recorded in the 
previous case of a boiler explosion in Hong Kong gives 
one some idea of what may happen. This other disaster 
occurred in 1884, A steamer had undergone a thorough 
overhaul and repairs in the Kowloon Dockyard, which 
employed a number of British supervising engineers. The 
ill-fated vessel made two satisfactory trial trips. It was 
then placed on the regular run to Macao, and a number 
of British residents were invited to take the voyage. 
There appears soon to have been difficulty with the boiler ; 
the Government marine surveyor and the British foreman 
engineer with the dock company reported that it was 
priming. Soon afterwards the losion took place and 
the inmates of the saloon were blown through the roof. 
Some were killed outright, and others narrowly escaped 
from drowning, being rescued by a Chinese junk. Seven 
British and twelve Chinese lost their lives. 


The Ignorant Mechanic. 


These facts are mentioned to show that, however 
careful may be the supervision, British engineers in China 
run risks unknown in Great Britain, because of the labour 
which they are compelled to employ. There have been 
a number of explosions in recent years in Shanghai. Con- 
cerning one of them the report states: “‘ The immediate 
cause of explosion was the excessive pressure that was 
allowed to build up through the absence of the attendants. 
The time was 3 a.m. and they were asleep in an adjoining 
building. The only safety device provided was a totally 
inadequate jin. relief valve, which was set to blow off 
at 60 Ib. per square inck, steam being supplied by a 2in. 
valve from a 90 Ib. per square inch main line. Control of 
the pressure was therefore entirely dependent upon the 
attendant operating the valve.” 


Steel Used in China. 


The writer is not entirely satisfied concerning 


| will be given during the inquest on the victims. For many 
years British engineers in China have made protests con- 
cerning the alarming amount of defective steel imported 


into China. Early in 1934 the Commissioner of Public 
Works, Shanghai Municipal Council, wrote to the Pre- 
sident of the Engineering Society of China drawing his 
attention to this fact. The members of the Society, in 
discussions, confirmed that the fears of the Commissioner 
were well grounded. Here, again, enters the danger of 
both the technical ignorance and the disregard for human 
life of many Chinese in commerce. Actual tests in the 
Municipal Council’s testing laboratory revealed that more 
than 40 per cent. of the steel reinforcing bars used in the 
Foreign Settlement of Shanghai failed to comply with the 
minimum ultimate tensile strength requirement of any 
recognised authority in Europe, America, or China. It 
is unfortunate that the general practice amongst the 
Chinese is to order steel’on a price basis, irrespective of 
its quality. At present precautions against this practice 
in China appear to be taken only in Hong and the 
International Settlement in Shanghai. Judging from the 
many reports received from boiler engineers in China in 
recent years, it appears that steel used for pressure vessels 
is even of a worse quality than that used for reinforcements. 

It is only fair that engineers in other parts of the world 
who may read of disasters in China should know something 
of the dangers and difficulties which are met with by 
qualified engineers in China. It should be added that many 
professional Chinese engineers are aware of these dangers, 
but they have not yet been able to induce the Chinese 
Central and Provincial Governments to enforce regula- 
tions for safety. 


New Irrigation Methods in China. 

An enormous area of China is devoted to the 
cultivation of rice, involving irrigation, which in China 
is performed im @ primitive manner. For thousands of 
years water has been lifted from the rivers and canals to 
the fields, which are on a higher level, by man power. 
The usual arrangement has been a chain of buckets 
operated during all daylight hours by men, women, and 
children. In recent years, however, a large number of small 
sampans—river boats—have been a in Central 
China with portable oil engine pumps. the Soochow 
district it is safe to say that there are not less than 5000 
of these units, varying in horse-power from 8 to 24. Engi- 
neers connected with the premier oil companies estimate 
that in this district alone the annual fuel oil consumed in 
this work must total something like 8500 tons. 

Owing to the poverty of the rice farmers, an economic 
system employed by the agents of the oil companies has 
been devised to eliminate capital expenditure by the 
farmers. It is well worth consideration by British firms 
anxious to sell machinery in China. The Chinese agents 
of the oi) compafhies purchase the machinery and guar- 
antee to the farmers full satisfactory irrigation at an 
agreed annual fee pér acre irrigated. It is believed that 
only about 10 per cent. of the total number of units now 
in use have been purchased by the farmers. Those who 
pay the annual fee have found that the increased rice pro- 
duction more than covers the additional cost of irrigation. 

This practical method of introducing machinery into 
China is worthy of close consideration by manufacturers of 
machinery. Any an’s device that will dovetail in 
with the social and economic conditions of the Chinese 
farmers must increase the volume of machinery imports. 
There can be no doubt at all that the Chinese farmers have 
benefited by the new system of lifting water on their 
fields, and that they will be more than compensated for 
the annual cost by an increased production of rice. 

It is clearly very much in the interest of the large oil 
companies that the system should be extended not only 
to other parts of China, but to Siam and other places in 
South-Eastern Asia, where huge areas of land produce 
annually two, and in some cases three, rice crops. This 
method of increasing food production must have tremen- 
dous economic results in China and South-Eastern Asia. 
It must increase the spending power of the rice growers. 
It is impossible to calculate the number of rice farmers in 
China. Most of the arable land in the Yangtze Valley and 
in South China is devoted to the cultivation of rice. It 
has been stated that about 80 per cent. of China’s 450 
millions are engaged in agricultural work. They live in 
village communities which are gradually demanding 
imported goods. The success of the system employed in 
the Soochow district is proved by the rapidity with which 
the demand for these power-driven pumps has increased. 


Training Chinese Engineers. 
The Government of the Crown Colony of Hong 
Kong has been advised by a Committee to grant facilities 
for Chinese civil engineering graduates of the local univer- 
sity to obtain practical experience in various sub-sections 
of the local Public Works Department. The suggestion is 
commendable, and, if adopted, must increase the value to 
China of the work carried out in that rapes | by engineers 
who have gained a knowledge of how construction, 
waterworks, sanitation, building supervision, &c., are 
carried out by British engineers. The Committee also 
urges engineering firms in Great Britain to offer Hong Kong 
graduates an opportunity to obtain practical experience. 
Several firms have done so. 
Mr. G. B. Gifford Hull, M. Inst. C.E., the resident 
engineer responsible for the erection of the Jubilee Dam 
for the Shing Mun Reservoir—details of which appeared 
a few weeks ago in this journal—has taken exception to 
the recommendations of the Committee relative to the 
training of civil engineers. In a letter to the local Press 
he objects to the emphasis laid by them on the value of a 
‘* rigorous practical training in commercial workshops ” 
for civil engineers. He adds: “I should like to offer my 
opinion that training in a workshop, commercial or other- 
wise, either before, during, or after university training, is 
absolutely and completely a waste of time, and that there 
is no worth-while relationship between civil engineering 
and a workshop.” He adds: “I look back upon the time 
I was forced to waste in the workshop with regret, since 
the subsequent years have shown that what I learned 
there has been of no value.” 
These views are so entirely opposed to those that have 
been expressed by other leading civil engineers in China 





the steel used in certain parts of the boiler that recently 
burst in Hong Kong, but no doubt evidence on this point 





that if they had been advanced by anyone less prominent 





in his profession in China than Mr. Gifford Hull, they 
might have been ignored. He has had long and varied 
experience on dam construction ; the specialist is always 
inclined to suggest that a university syllabus should 
include lectures on his particular special subject. Mr. Hull 
is convinced that it would be “ far better to teach soil 
mechanics instead of shop work.” He writes: “I think 
it is 90 per cent. true to say that the most important part 
of any engineering structure is the ground on which it is 
built, and it is equally true to say that, with the exception 
of a few of the better universities, this subject is not 
taught.” : 
Weight-bearing Capacity of Soils. 

Mr. Hull suggests that, among other details of 
value not included in a university civil engineering 
syllabus are the following, viz., the timbering of a deep 
trench in bad ground ; the timbering of a tunnel in bad 
ground; the ability to recognise the weight-bearing 
capacity of any ground, through the sands, clays, loams, 
&c., up to the rocks; ability to assess the permeability 
or impermeability of various classes of ground and rocks ; 
the knowledge of how to render permeable rocks imperme- 
able ; the sinking of caissons ; the design of different types 
of coffer dam. 

Mr. Hull uses a sentence which makes a university engi- 
neering graduate wonder what is the length of college 
training he would devise. He writes: “I could name 
many other important phases of the designing side of civil 

ineering which are not taught.” And so could other 
civil engineers—but if all the subjects were included in a 
college training it would be a very lengthy and expensive 
course of study. The main purpose of a university train- 
ing is not specialisation, but to impart a knowledge of 
scientific principles. Manual work is, however, good 
experience for anyone. Bie 

There are two facts which justify workshop training for 
Chinese engineering students. One is that the long tradi- 
tion of a purely literary education in China has left the 
more wealthy classes ignorant of, and with a contempt for, 
manual labour of any type. No engineer can be successful 
who retains that frame of mind. Workshop training would 
benefit every educated Chi especially Government 
officials. Indeed, it is not unlikely that there would be con- 
siderable benefit to the British Empire if all British 
administrative officials—and especially British officials 
in Crown Colonies—were compelled to have a period of 
workshop instruction. Under the new scheme of training 
British administrative officials for the Crown Colonies, 
the selected “ cadets” are sent to Oxford or Cambridge 
for a year. They have to study various scientific subjects, 
including surveying. Four hours a week spent in a work- 
shop would be of benefit to them. It may be made com- 
pulsory in time. 

The fact that many Chimese engineering graduates 
who specialised in civil engineering are to-day employed 
in work connected with mechanical and electrical engi- 
neering is proof enough that, for Chinese, a broad general 
training is essential. , 

The Hong Kong Government has in recent years given 
considerable attention to technical education in the Colony. 
Not only has it supported in maay ways the local univer- 
sity, but it has founded a trade school and a junior tech- 
nical institute. It is the writer’s belief that the Chinese 
Government should divert a proportion of the funds 
which it grants annually to the many Chinese univer- 
sities to schools for training artisans. 





Railways in China. 


Almost every day there are statements by pro- 
minent Chinese officials of the plans for increasing the 
length of China’s railways. P. W. Kuo, who is the Director 
of the Bureau for Foreign Trade, has pointed out that since 
the stabilisation of Chinese currency in November, 1935, 
Sino-British trade has increased. He says: “ That 
Sino-British trade will grow is a foregone conclusion.” 
At no time since the fall of the Manchu dynasty in 1911 
has the demand for British engineering goods in China 
been as great as in recent months. 

While there is a great deal of interest in new railways, 
imports are required for the maintenance of existing lines, 
which have been allowed to suffer ffom rough usage and 
general neglect. The three-year plan to improve the 
Tientsin-Pukow Railway includes the replenishment of 
rolling stock, the improvement of the rail bed, the 
strengthening of bridges, and the installation of effective 
signal and control systems. The major part of the plan 
is the strengthening of bridges and the replacement of 
rails and their accessories. Plans have also been made 
to improve the water supply system at Tsinan by the 
installation of pipes, pump-house, and water-filtering 
tanks to make use of water from the Hsiao Ching River, 
instead of hard water from wells. In other places the 
water supply, electric lighting systems, and telegraph 
facilities are to be improved. : 

For the sake of economy in repair and standardisation, 
it is proposed to replace gradually all locomotive copper 
fire-boxes with steel fire-boxes. More machinery is 
required for the locomotive shops at Pukow Tsinan and 
Tientsin. Some fifty 40-ton covered wagons and 150 
high-sided freight cars are to be purchased. In order to 
meet the growing demand for third-class passenger trattic, 
forty-four new steel mger cars are required. 

There can be no doubt about the desire of the Chinese 
Central Government to extend railways and to improve 
those already in operation. It is believed that the British 
export credit service in China will be of great assistance 
m accelerating this work. 








Surrey Roap ScHEME.—Part of the Surbiton-Ewell 
Road, between Kingston By-pass and the Malden- 
Worcester Park Road, is tosbe widened and reconstructed 
at a cost of £43,000. In place of the existing single 
carriageway, which is only 20ft. wide, there will be dual 
carriageways and cycle tracks, and the overall width of 
the road will be 120ft. The bridge over the Southern 
Railway will be reconstructed to a width of 100ft. and two 
existing bridges over the Hogsmill River at Tolworth 
Court will be replaced by one bridge of 34ft. clear span and 





100ft. between parapets. 
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The L.C.C. Fire Brigade Headquarters. 


a 


HE new headquarters of the London County 

, Council Fire Brigade are rapidly approaching 
completion and will be opened by His Majesty the 
King and Her Majesty the Queen on Wednesday next, 
July 21st. 

The previous headquarters station of the fire 
brigade in Southwark Bridge-road was erected in 
1876-78, and the question of the necessity for 
modernising the building has been under considera- 
tion for some years. With the development of the 
shift system in the brigade in 1920, the mechanisation 
of the brigade equipment and the general increase in 
the work of the brigade, the headquarters station was 
found to be congested and generally out of date, the 
drill area being restricted and the accommodation for 
residential officers of a low standard. A special sub- 
committee was formed to consider the question of 
reconstruction. The Sub-Committee decided that 
reconstruction was impracticable, and suggested that 
a new headquarters should be found elsewhere. Diffi- 
culty was found in securing a site possessing the 
requisite features and in a sufficiently central position. 











FIG. 5—-ALARM CABINET . 


The present site was, however, acquired in 1934, and 
preliminary estimates put the cost of the new build- 
ings, inclusive of the engineering equipment and 
the construction of the fire-float pontoon, as £279,000. 

The new buildings are situated on the Albert 
Embankment, on the south bank of the Thames, and 
close to Lambeth Bridge. The’site consists of two 
portions, the one in front facing the Albert Embank- 
ment, and the other in the rear with a frontage to 
High-street, Lambeth. On the front site has been 
erected a nine-storey building and basement, which 
includes the essential provisions of a fire station, the 
headquarters offices, and the residential quarters of 
those officers who have to be at immediate call and 
available for riding to fires, together with a drill tower 
and a drill yard. On the rear portion of the site is 
planned a four and partly five-storey building, pro- 
viding for garage accommodation on the ground floor 
and for the training school and residential quarters 
on the upper floors, and a workshop building. The 
last-named portion of the buildings is not yet com- 
pleted, and is still in the contractor’s hands. 

The steel framework of the front block is shown in 
Fig. 6, and was erected by Dawnays, Ltd. The 
engraving, Fig. 1, opposite, shows the front of 
the building and the pontoon and brow for mooring 
in the river the fire-float which is attached to the 
headquarters station in consequence of the closing 
of Battersea Bridge float station. The rear of the 
building, with the drill yard and drill tower, is shown 
in Fig. 3, opposite. The building has a stone-faced 
ground-floor storey and brick treatment of the storeys 
above, with a proportion of stone dressings. The 
front portion of the building is approximately 100ft. 
high from the pavement level to the topmost parapet. 
The drill tower in the north-east corner of the drill 
yard is also 100ft. high above the level of the drill 
yard. 

The floors including the fourth floor and those 
above are arranged as residential quarters for the 
officers. On the third floor are offices for the general 
administrative branch, station officers, typists, 


records, and waiting rooms. A balcony, capable of 
accommodating about 120 persons, projecting from 
this floor, overlooks the drill yard. The administra- 


senior officers and float officers are situated on the 
second floor, together with another balcony accom- 
modating about 220 persons. 

Accommodation on the first floor comprises sub- 
officers’ and men’s rooms, with locker and bunk 
room, mess room, recreation room, &c. Wide 
balconies are provided on this floor, which overlook 
the drill yard, and which can accommodate about 
500 persons. A commentator’s booth, with micro- 
phone and amplifying equipment, is installed on this 
balcony for the purpose of describing fire drills to 
the spectators. A series of loud-speakers is installed 
throughout the drill yard. The control room and rest 
rooms are also situated on this floor. Four sliding 
poles enable the men to gain quick access to the 
appliance room. 

The control room, of which a part is seen in Fig. 2 
opposite, has installed in it three banks of telephone 
exchange lines, and two large maps on the walls, one 
of which can be seen on the left-hand side of the 
engraving. The electric lighting in the control room 
is effected by means of a separate circuit, working at 
50 volts, which is independent of the main electricity 
supply. A battery room, for supplying low-voltage 
current for the alarms and other circuits, is provided 
on the first floor of the building. 

The map seen in Fig. 2 is a large-scale plan of 
London and the area served by the brigade. It is 
divided into districts, which are lettered for reference. 
Each fire station is marked on the map, and, accord- 
ing to the appliances available, flags are inserted, 
which indicate the normal equipment present at the 


‘ng is occupied by the appliance room. This room is 
105ft. long and 43ft. wide, and has seven run-outs. 
Entrance for the appliances can also be obtained from 
the drill yard at the rear. Automatic traffic lights 
have been installed on the Albert Embankment. 
They are operated by means of a control in the build- 
ing and enable the traffic outside to be stopped when 
a fire call is received. The control is fitted with a 
buzzer, which sounds during the period when the 
traffic lights are holding up traffic. As soon as the 
appliances have left the building the traffic lights are 
put out of operation. 

In order to enable the men to gain quick access to 
the appliance room, four sliding poles are provided 
from the first floor. One pole at the north end of the 
building extends to the eighth floor, and is available 
for use by all resident officers on the floors below. 

A system of indicators, for personal calls to the 
officers, is installed throughout the building. These 
indicators are operated from the control room. The 
indicator in the appliance room and those on the first 
and second floors have additional panels which light 
up according to instructions received from the control 
room and show which appliance or combination of 
appliances is required to turn out. At-the south end 
of the appliance room is a room in which is installed 
the alarm cabinet, shown in Fig. 5. Ali the fire 
alarms in the area are connected to this cabinet, which 
enables the situation and number of each alarm that 
has been sounded to be registered at once. A tape 
machine is used, which registers, according to the 
number of impulses received, on a paper strip a series 
of perforations. This, in turn, operates appropriate 
circuits which show lighted indications on the panel 
above the machine of the alarm number and its situa- 
tion. A duplieate panel simultaneously gives the 
same indication in the appliance room. The alarm 
cabinet is also capable of locating faults in the fire 
alarm circuits, and gives visual indication of the 
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station. The flags are of different colours and shapes, 
each denoting a particular appliance, such as turn- 
table escape, pump appliance, fire-float, &e. When a 
fire occurs the movements of the appliances are noted 
by moving the corresponding indicators on the map, 
and the situation can be seen by the control room 
officer at a glance. Should a big fire occur and many 
appliances leave their stations, other appliances must 
be brought up from outlying districts in order to 
protect the area which has been left without equip- 
ment. For such organisation this map is invaluable. 
The other map is to a smaller scale, but serves a 
similar purpose, as it shows the London Fire Brigade 
area and outlying districts, each with its own fire- 
fighting resources, and provides a means of co- 
ordinating and directing the fire brigade organisations 
at a time of emergency. 

In the control room is also a series of plans of each 
fire district, showing all the available water supplies, 
including surface water, such as ponds, streams, and 
canals. The water mains are shown in different 
colours, according to their size and capacity, and 
every fire hydrant in the district is marked. With the 
aid of these plans, which are filed in an easily accessible 
form, the officer in charge can issue directions for the 
most efficient use of the available water. 





tive section, a conference room, and offices for the 
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The major portion of the ground floor of the build- 
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FIG. 6-STEEL FRAMEWORK OF NEW BUILDING 


nature of such faults on the illuminated panel. 

As mentioned above, the appliance room has seven 
run-outs. The following are among the appliances 
which are normally ready for use in the various 
emergencies with which the fire brigade is prepared to 
deal :—A breakdown lorry, which is fitted with an 
8-ton crane, lifting tackle, jacks, &c.; an emergency 
tender, equipped with breathing apparatus, lifting 
tackle, acetylene cutters, oxygen cylinders, jacks, 
rubber gloves, &c.; a canteen van, which can supply 
tea, coffee, biscuits for 300 men; im addition, the 
usual fire-fighting pump appliances and ladders. 

At the north end of the ground floor there is a 
gymnasium for the men, a first-aid room, an 
emergency store and a carbide store, also the canteen 
which provides the emergency rations for the canteen 
van, and the offices for the administration of the 
Widows’ and Orphans’ Fund. Situated at the south 
end of the building on the ground floor is a museum, 
the officers’ canteen, and a bandstand, all of which 
have entrances to the drill yard. The building has 
two main entrance halls, at the north and south 
ends, with lifts therefrom. In a prominent position 
in the south entrance hall is a memorial to men who 
have lost their lives in fighting fires in London. 

The drill yard is roughly 230ft. long and 110ft. 
wide, including the space occupied by the drill tower. 
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As has been previously mentioned, balconies on the 
first, second, and third floors, with a total aeecommo- 
dation for about 820 persons, overlook the drill 
yard, together with a bandstand. 

The drill tower is situated in the north-east corner 
of the drill yard and comprises eight floors above the 
ground floor, with a staircase for access to the upper 
floors. Drill facilities are provided on each of the 
upper floors. Hose drying equipment, in the form of 
a shaft inside the tower, with an electrically operated 
hoist, enable as many as 130 lengths of fire hose to be 
suspended and dried. A small furnace and fan, 
together with air ducts, are arranged in this shaft, 
so that warm and dry air can be circulated around the 
lengths of hose suspended from the top of the tower. 

The drill tower is equipped with dry rising fire 
mains. This form of equipment is used in many 
large buildings, and, as the name implies, consists of 
a series of water mains extending to each floor of the 
building, with provision for connecting a hose to 
hydrant connections on each floor. The hoses, 
which are sufficiently long to reach any portion of the 
building on each floor, are kept perrnanently available. 
The mains connect these hydrants with a dry rising 
fire main connection situated at a suitable point on 
the outside of the building. The supply of water 
under the requisite pressure is provided by the 
pumping appliances of the fire brigade and, unless the 
mains are in use, they remain dry. 

A small building has been erected adjacent to the 
drill tower which houses equipment for the testing 
of hose. A pressure intensifier enables the water 
from the mains to be boosted to any required pressure. 
By means of an arrangement of stop valves and 
couplings a fire hose in the drill yard can be connected 
to the high-pressure side of the installation, after 
having had one end sealed with a blank. The pressures 
can be read on pressure gauges within the building. 
All hoses are tested to 150 Ib. per square inch pressure ; 
one out of a batch of new hoses is tested to 400 Ib. per 
square inch. Generally, the working pressure for the 
rubber-lined hose used by the brigade is 75 Ib. per 
square inch, but this figure is sometimes exceeded. 

A general view of the boiler-room in the basement 
of the building is shown in Fig. 4 on page 70. Three 
large ‘‘ Britannia ” sectional heating boilers and two 
vertical “ Goliath” domestic hot water boilers are 
installed, which serve about 420 radiators in various 
parts of the building and supply hot water for 
domestic purposes. Each boiler is fired by a ‘‘ Robot ” 
automatic stoker, manufactured by the Riley Stoker 
Company, Ltd., of London and Derby. The stoker 
hoppers, which each hold about 12 ewt. of coal, are 
filled by a skip holding about a ton of coal, which is 
carried on overhead runways extending into the fuel 
store. The fuel store extends under the drill yard and 
coal is delivered through delivery holes in the store 
roof. The overhead runway is arranged so that fuel 
can be loaded from any part of the store. 

The ‘“ Robot” stokers are foreed draught screw 
type machines, designed on the underfeed principle 
of feeding the coal into the furnace from below the 
fire bed. With this method of feeding, the smoke- 
producing gases, which are liberated when the coal 
approaches ignition temperature, are consumed in 
passing through the fire bed. The coal feed and the 
volume of air are controlled automatically in order to 
meet the load fluctuations of the boilers. Thermo- 
stats, which effeet the speed changes in the gear-box, 
are placed either in the boiler flow pipe or in one of 
the rooms to be heated. In the case of this building 
the thermostats are placed in the offices and the fire- 
men’s quarters. When the temperature in these 
rooms begins to fall the stokers are automatically 
put on to an increased feed of coal and air until the 
required temperature is reached, after which the coal 
and air quantities are gradually reduced. An even 
temperature is thus maintained. 

A safety clutch is fitted to each machine to prevent 
damage to the gearing in the event of tramp iron 
finding its way into the coal. A surrounding grate 
enables the boiler to be fired by hand should a failure 
occur in the electric driving motor. 

The air supply for the boilers and for the ventila- 
tion of the entire basement floor is obtained from a 
fan room, wherein are installed fans which draw air 
from outside the building. Ducts lead the air to 
various parts of the basement. 

Other accommodation in the basement includes 
a hose store, a laundry for the use of resident officers’ 
households, and various demonstration and training 
rooms, including a smoke room. This last-named 
room has an independent ventilating system and can 
be isolated from the rest of the building. For training 
and experimental purposes smoke bombs can be 
released inside and observation kept by means of 
windows for the purpose of training firemen in the 
use of breathing apparatus, &c. When required, the 
smoke can be drawn off by the ventilating fan. 

A large training room is equipped with standard 
types of automatic fire alarms, stop valves, drenchers, 
and sprinklers, sectioned where necessary for instruct- 
ing the firemen. Sprinklers and drenchers are housed 
in cabinets with glass walls, so that practice can be 
obtained by the men under instruction under actual 
working conditions. In addition, there is installed in 


the training rooms a centrifugal and a reciprocating 
pump, together with control gear and water tanks 
for supplying water under pressure to the sprinklers, 
&e., mentioned above. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


PROPELLERS WITH SET-BACK BLADES. 


Srr,—In your issue of the llth inst. you published an 
interesting letter describing the different designs of pro- 
peller which have been tried in the ‘‘ Normandie,” and 
referred particularly to the success of those which have 
blades with a very considerable set-back. 

The photographs which you publish recall to my mind 
some of the experimental propellers of large blade area 
and considerable set-back which were tried by my father 
more than half a century ago. I enclose a photograph of 
one of them. 

It may be interesting to note that the experiments I 
refer to were the first on screw propellers in which the power 

















EXPERIMENTAL PROPELLERS 


transmitted, thrust and slip, were all simultaneously 
measured and recorded. An experimental tank not being 
available, the necessary apparatus was carried on the bow 
of a steam launch which was run up and down a measured 
mile at uniform speeds. Electro-motors of known effi- 
ciency were not available to drive the propeller, and a 
small governed steam engine was used to drive the pro- 
peller shaft through a transmission dynamometer of the 
belt type, times, thrust, &c., being simultaneously elec- 
trically recorded in practically the same way as they 
are to-day. 

A description will be found in the book on “ Screw 
Propellers,’’ by S. W. Barnaby, who acted as my father’s 
assistant. 

J. E. THornycrort. 


London, S.W.1, June 30th. 





THE THEORY OF DIMENSIONS. 


Sir,—Dr. Lanchester need not scorn my little example. 
There are many things learned in childhood that will 
need investigation in later years, e.g., the rule for the 
extraction of a square root. In the present instance, he 
has entirely missed my point, which is one of principle. 
A balance in equilibrium tells us that the torque on one 
side is equal to that on the other. But by a convention 
or definition, due primarily to Newton, we may regard 
torque dimensionally as the product of a mass, an accelera- 
tion, and a length. By means of the balance, if the ratios 
of two pairs of these are known, the ratio of the third 
pair may be found. 

When the balance is to be used for mass comparison, 
the ratios of the lengths must be known beforehand, and 
generally the possible size of the apparatus fixes the 
ratio of the accelerations as unity. But it is equally 
legitimate to adopt known ratios for the masses, and 
thus compare the lengths of the balance arms. In principle, 
then, the balance is a torque-comparator; but, by con- 
struction, it may be adapted to compare lengths or masses, 
and, in theory at least, gravitational accelerations. 
It is a little surprising that Dr. Lanchester should plead 
that he was concerned with the function of the balance 
and not with-its theory, for is not his book entitled the 
‘* Theory of Dimensions’? Moreover, in that book he 
seems to agree both with Mr. Porter and myself when he 
says of the balance: ‘‘ We are actually comparing the 
masses through the agency of force ’’—and the italics are 
his. This admission needs only the qualification “‘ if the 
ratio of the balance arms is known ”’ to be in accord with 
our contentions. Wit11aM CRAMP. 

July 12th. 








L.M.S. ImpROVEMENTS AT BLackPpooL.—Amongst the 
improvements to be carried out at Blackpool by the 
London, Midland and Scottish Railway Company are the 
provision of a hostel for locomotive drivers and firemen, 
extensions to the Blackpool North motive power depot, 
and the roofing of North Station at a cost of £10,000. 





SIXTY YEARS AGO. 


A NAVAL action in which two British-built warships 
fought one another for a period of three hours with little 
damage to either side was recorded and discussed in our 
issue of July 20th 1877. A revolution was in progress 
in Peru. One side had seized the Peruvian ironclad 
‘* Huascar,” a turret ship built by Lairds of Birkenhead. 
Those in charge of the ship proceeded to commit certain 
depredations on English merchants, The commander-in- 
Chief of our naval forces in the Pacific was Rear-Admiral 
De Horsey. Whether the accusations against the 
‘** Huascar ” were true or not, the gallant Admiral saw no 
reason why he should doubt their substantial accuracy. 
Forthwith he detached her Majesty’s ships ‘ Shah” 
and “ Amethyst” in pursuit of the culprit. After great 
difficulty she was found and was asked to surrender at 
discretion. She refused and an action began late in the 
afternoon off the cost of Peru near Iquique. The 
‘* Huascar”” was a vessel 200ft. in length plated with 
4hin. armour backed by l4in. of teak. Her turret of 
5}in. plates with the same thickness of teak backing 
contained two 300-pounder Armstrong muzzle loading 
rifled guns. Two 40-pounder and one 12-pounder Arm- 
strong guns completed her armament. She drew 14ft. 
of water and had a free board of 5ft. Her speed was 
11 knots. In action her skylights and hatchways were 
replaced by 2in. iron plates. Boiling water could be 
thrown from three fire mains on to the upper deck for the 

urpose of repelling boarders. The “ Amethyst” took 
little or no part in the action her “ pop-gun ” ordnance 
proving to be of little use. The “Shah” was an 
unarmoured cruiser 342ft. in length drawing 22ft. and 
having & nominal speed of 164 knots. Her armament 
consisted of two 18-ton guns, sixteen 64$-ton guns and eight 
64-pounders. Her 18-ton guns alone seem to have been 
of much service in the action although once she managed 
to get sufficiently close to her foe to riddle her funnel with 
Gatling gun bullets and once a Whitehead torpedo was 
discharged—for the first time in naval warfare— 
ineffectively across the “‘ Huascar’s’’ course. A great 
quantity of powder was expended by both sides but the 
“Shah” suffered no damage while the ‘“ Huascar,” 
although struck seventy or eighty times, survived to 
steam away. The 64-pounder shell only left marks on 
her hull. A 7in. projectile struck her turret but penetrated 
ovly to a depth of 3in. A Qin. shell struck the hull, broke 
through the armour and wooden backing and breaking into 
fragments came to res against the inside of the opposite 
skin. The fact that the ‘“ Shah ” escaped without damage 
is apparently to be attributed to the demoralisation 
of the Peruvian ship’s crew. Under an incessant rain 
of small projectiles the ‘‘ Huascar’s’’ men lost their 
courage and her officers had to work her guns. We 
considered that the endurance exhibited by the Peruvian 
ship would do much to reinstate “thin” ironclads in 
favour and that the fight went far to show that the old 
‘“‘ Warrior” and “ Minotaur”’ might still prove exceed- 
ingly useful vessels in a naval action. The engagement, 
we added, left the value of rifled guns for naval use still 
undecided. We were apparently inclined towards the 
view, then held by many authorities, that in an engage- 
ment at sea smooth bore guns could give as good results 
as rifled guns. 








A CorED SOLDER AND A New Fivux.—We have recently 
had an opportunity of testing a sample of the cored solder 
manufactured by Superfiluxes, Ltd., of Aintree-road, 
Perivale, Greenford, Middlesex. This “‘ Superspeed ” 
solder is cored with flux and is made in various alloys 
ranging from 65 tin-35 lead down to 20 tin-80 lead and 
in all gauges from 3 s.w.g. down to 21 s.w.g. The main 
claims made for it are that it possesses great speed and 
thoroughness in working and that it gives in every-day 
practice complete freedom from dry and corrosive joints. 
We found the solder to work quickly and freely and up to 
the present have observed no sign of corrosive action. We 
have also tested a sample of the firm’s ‘‘ Purpose ”’ elec- 
trical flux. This flux has been evolved to surmount the 
limitations of a simple resin flux while retaining the non- 
corrosive characteristic of resin. As received it is a hard 
wax-like substance but on stirring it, it quickly changes 
into a thick viscous liquid. It is claimed to be highly 
concentrated and to clean and bite into the average 
oxidised surface—ferrous metals and aluminium excepted 
—in a manner which renders preliminary scraping, clean- 
ing and tinning unnecessary. Tests conducted at the 
Royal Aircraft Establishment, Farnborough, showed that 
no corrosion developed on samples on which the flux was 
allowed to remain after soldering. The Air Ministry has 
therefore given official approval for the use of this flux 
for soldering electrical or instrument parts in aircraft for 
the Royal Air Force. 

InstiruTioN oF MECHANICAL ENGINEERS.—A party 
of members of the North-Western Branch of the Institu- 
tion of Mechanical Engineers paid visits of inspection 
on Wednesday, July 7th, to two of the largest engineering 
factories in Broadheath. The first to be inspected was 
that of Geo. Richards and Co., Ltd. This firm, as most 
of our readers are aware, specialises in vertical boring 
mills, and that very useful tool, the horizontal boring, 
facing, tapping, and drilling machine, which was invented 
many years ago by Mr. W. Pearn, but which has since 
been developed and improved immeasurably. Many 
large machines were seen in course of construction, and 
it was noted that many of the machining processes were 
carried out on tools of similar type. The foundry, with 
facilities for producing iron castings up to 30 tons, was 
also inspected, and here the visitors were able to see the 
Tilghman sand-blast plant in operation. Important 
extensions of Messrs. Richards’ works have recently been 
made, including a new woodworking department, and they 
now employ about 1100 hands. The other works visited 
was that of Linotype and Machinery, Ltd., makers 
of printing and composing machinery. Here the 
members were able to inspect all the numerous processes 
and plant employed in the production of these machines, 
including the foundry, pattern shop, machine and fitting 
shops. Messrs. Richards entertained the visitors to tea, 
after which a vote of thanks was accorded to the hosts 
by Mr. Newton, deputy chairman of the branch. 
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Rail and Road. 





HIGH-sPEED TRAINS.—We have to express our apology 
for two wrong figures which, for some reason at present 
undiscovered, appeared in our first leading article last 
week, The tractive effort of the L.M.S. ‘‘ Coronation ” 


is 4500 lb.—not 500 1lb., as we said—more than that of 


the L.N.E.R. engine, and the overall length—locomotive 
and tender—is 42%in. more. Whilst tractive effort is, 
to our minds, not a-figure of great moment in connection 
with express locomotives, we are sorry to have underrated 
the capacity of Mr. Stanier’s engine. 

A New Brincz in Inp1a.—Sanction has been given for 
the construction of a bridge over the river Krishna, near 
Raichur, in India. The bridge, which will cost about ten 
million rupees, wil] link up the Bellary area with Hydera- 
bad and Bombay. 


New Mancuvuxkvo Line.—After two years’ work the 
new line from Meiho to Tunghwa has been completed. It 
is intended that this line should lessen the distance between 
Hsinking and the Korean railways and ports, and it will 
be eventually extended to Chian on the Korean border. 


District Ratmway Misaap.—On Monday, July 12th, 
at about 12.30 p.m., the axle of a coach of an Inner Circle 
train broke when the train was just outside Victoria 
Station. The bogies of one of the leading coaches left the 
rails and it was not until after four o’clock that normal 
working was resumed. 


Arm ConpiTionina 1n_ Inpo-Cuina.—The first air- 
conditioned coaches for Indo-China are being built in 
France for the Indo-China State Railways. The air- 
conditioning equipment is being manufactured in the 
United States, and is to be applied to twenty-two sleeping 
and dining cars for first, second, and third-class service. 


G.W.R. Summer Services.—The summer time table of 
the Great Western Railway Company, which came into 
effect on Monday, July 5th, shows a time saving of 1580 
minutes daily in the journey time of trains. Nineteen 
expresses covering over 1667 miles daily run at speeds of 
60 m.p.h. or more. The daily mileage run is increased 
by 11,000 miles to 126,000 miles. Over one hundred 
stations and halts in holiday areas have been re-opened 
for Sunday travel. Forty-five new engines, including 
those of the “ Castle’ and “ Hall” type, and 164 new 
luxury type coaches are to be put into service. 


Surron By-pass ImPprRovEMENT ScuHEME.—On_ the 
application of Surrey County Council, the Minister of 
Transport has made a grant from the Road Fund towards 
the cost, estimated at £25,000, of reconstructing the part 
of Sutton By-pass, about one mile long, between Gander 
Green-lane and Cheam Cross Roads. This scheme, which 
is being put in hand immediately, represents the first part 
of the County Council’s plans for modernising the whole 
of the southern section of the by-pass, about three miles 
and a-half in length. Sutton By-pass was completed 
thirteen years ago, and the northern section, known as 
St. Helier-avenue, was recently remodelled and recon- 
structed to accommodate dual carriageways and cycle 
tracks, On the length between Gander Green-lane and 
Cheam Cross Roads there is at present a single 30ft. 
carriageway with footpaths and grass verges. It is pro- 
posed to add 14ft. to the width of the carriageway and 
divide it down the centre with refuges. The cycle tracks 
provided on St. Helier-avenue will be continued, flanked 
op both sides with grass verges, and in addition there will 
be two footpaths, each 6ft. wide. 


Tue “ Royat Scor ” Trary.—On Saturday, July 10th, 
the ‘“ Royal Scot” trains of the London, Midland and 
Scottish Railway completed their tenth year of service. 
Although there has been a 10 a.m. express from Euston 
to Glasgow for nearly ninety years, this train with its 
southbound counte did not commence to run as the 
* Royal Scot ” until July, 1927. During the intervening 
ten years the twin trains have covéred between them 
some 2,500,000 miles, while the Euston—-Glasgow journey 
time has been reduced from 8} to 74 hours northbound 
and to 7 h. 25 min. southbound. By the new service pro- 
vided by the “ Coronation Scot" it is further reduced to 
63 hours. Also significant of the progress made during 
the decade of the “ Royal Scot’s”’ existence is the fact 
that on the inaugural journal on July llth, 1927, two 
engines were required to haul the train of 417 tons from 
Euston to Carnforth, and another pair of engines from 
Carnforth to Glasgow. To-day a single engine of the 
‘“* Princess Royal ”’ class can haul a train of 500 tons un- 
aided right through from London to Glasgow, or 560 tons 
in the southbound direction, 4014 miles each way. Both 
the locomotives which hauled the inaugural train from 
London to Carnforth in 1927 have now been withdrawn 
as obsolete. 


RECONSTRUCTION OF WEAK BRIDGES IN LONDON.—The 
London County Council Highways Committee has recom- 
mended that the Council agrees in principle to undertake 
the reconstruction of weak bridges in London, subject to 
the Minister of Transport agreeing to make grants of 75 per 
cent. of the cost, and to satisfactory terms being arranged 
with the owners of the bridges. Section 30 of the Road and 
Rail Traffic Act, 1933, will, when brought into operation, 
empower bridge authorities, if they consider that a bridge 
over which @ road passes is insufficient to carry all classes 
of traffic, to prohibit the use of the bridge by vehicles over 
a certain weight, and to impose a speed limit. The Minister 
of Transport has, however, expressed the opinion that the 
difficulties caused by the existence of these weak bridges 
can be solved only by a comprehensive programme of 
strengthening and reconstruction, and has urged that all 
bridges on which it is proposed to prohibit vehicles with a 
laden weight of more than 12 tons, or axle weight exceeding 
8 tons, should be reconstructed. So far as has been ascer- 
tained, there are forty-eight weak bridges within the 
County of London, mostly owned by the main line railway 
companies. The Metropolitan Boroughs Standing Joint 


Committee, acting on behalf of the Borough Councils, has 
asked the Council to undertake the work of reconstruction 
and, with three exceptions, the Borough Councils have 
agreed to accept the conditions on which the Committee 
proposes that the Council should agree to undertake the 


Miscellanea. 





Deatu oF Sir Francis FLapGate.—We regret to note 
the death on Monday, July 12th, of Sir Francis Fladgate, 
who was the chairman of the London Power Company, 
Ltd. 


Wor._p UNEMPLOYMENT.—Statistics published by the 
International Labour Office at Geneva for the second 
quarter of this year show a general improvement with 
regard to unemployment. In almost all countries the 
number of registered unemployed is lower than in the 
corresponding period of 1936. 


DistrisutTion or InpustRiaL Poputation.—A Royal 
Commission has been set up to inquire into the ion 
of the geographical distribution of the industrial popula- 
tion. Sir Montague Barlow is chairman, and among the 
other members of the Commission are Professor J. H. 
Jones and Sir Francis Joseph. 


Coat in Great Britatn.—According to the statistical 
returns of the Mines Department, during the quarter 
ended March 31st last, the output of saleable coal in this 
country was 58,499,743 tons. Total costs rose, as com- 
pared with the same quarter in 1936, by 64d. per ton, of 
which wages accounted for 33d. per ton. 


GEoLocy or Canapa.—During this year’s field season 
the Geological Survey division of the Canadian Depart- 
thent of Mines and Resources plan to study and map out 
45,000 square miles of territory. It is also expected to 
topographically map another 20,000 square miles, partly 
by aerial photography and partly by ground methods. 


New Soviet Brast-Fvurnace.—One of the largest 
blast-furnaces in the world, being built by Zaporozhstal 
(the Zaporozhe Steel Trust) at Dniepropetrovsk in the 
Ukraine, will be completed in October next. It has a 
volume of 1300 cubic metres with a height of 65 m., 
and is designed for an output of 1500 tons of pig iron a day. 


CANADIAN NicKEL.—Reports state that the Inter- 
national Nickel Company of Canada is to begin develop- 
ment work on the Levack Mine, in the Sudbury nickel 
range of Northern Ontario. The mine was closed down 
in 1931 as the result of a fire and was reopened in March 
last. At present 40,100 tons of ore are being produced 
each month, and this amdunt will be increased when the 
improvements, costing some £500,000, are completed. 


Brymso Corirery Disaster.—On the morning of 
Friday, July 2nd, thirty men lost their lives as the result 
of an explosion at the Holditch or Brymbo Colliery in 
Staffordshire. The first explosion took place at about 
6 a.m., and all the men were withdrawn except two who 
were found to be missing. The second explosion occurred 
at 10 o’clock, when there were about forty men, including 
officials, inspectors, rescue teams, &c., in the district. In 
this second explosion twenty-nine men were killed or 
seriously injured. Amongst those killed in the second 
explosion were Mr. John Cocks, the joint managin, 
director of the Shelton Coal, Iron and Steel Company ; 
Mr. H. L. Adkin, under manager; Mr. H. J. Finney, 
Senior Inspector of Mines in the North-Western Division, 
and Mr. J. A. Bloor, an Inspector of Mines. 


GENERATION oF Execrriciry.—The offigial returns 
rendered to the Electricity Commissioners show that 
1575 million units of electricity were generated by autho- 
rised undertakers in Great Britain during the month of 
June, 1937, as compared with the revised figure of 1334 
million units in the corresponding month of 1936, repre- 
senting an increase of 241 million units, or 18-1 per cent. 
The number of working days in the month, i.e., excluding 
Sundays and Bank Holidays, was twenty-six, as against 
twenty-five last year. During the first six months of 1937 
up to the end of June, the total amount of electricity 
generated by authorised undertakers was 11,222 million 
units, as compared with the revised figure of 9892 million 
units for the corresponding period of 1936, representing 
an increase of 1330 million units, or 13-4 per cent. 


HicH-sPEED TUNNEL Drivine.—In driving the first 
tube of the Lincoln (Midtown) vehicle tunnel under the 
Hudson River at New York previous speed records for 
soft ground tunnelling were broken. One shield was moved 
across the river, 5060ft., in seven months. When working 
had become organised a steady daily average of 40ft. was 
made. Several factors made the high driving speed 
possible. The silt displacement method was used, by 
which only a small part of the displaced silt core was 
admitted to the tunnel and left as ballast the remainder 
being pushed aside. The shield progress depended upon rate 
of setting and bolting up the cast iron lining. To up 
this operation the contractor devised a hydraulic bolt 
tightener. Other innovations in the driving included the 
use of belt conveyors to carry the muck taken into the 
tunnel béyond a travelling dam behind the shield; a new 
type of erector arm gripper that speeded up wrongs. Seg the 
iron, and the use of a trolly hoist to transfer the iron 
segments from cars to within reach of the erector. 


STANDARDISING AGGLUTINATING VALUE TEST FOR 
Coat.—A note recently issued by the United States 
Bureau of Mines says that various empirical laboratory 
tests have been proposed and used as measures of coking 
and caking properties of coals in connection with their 
selection for coke making and their use as fuel when 
burned in grates. One such test, designated as the 
agglutinating value test, has received much study by 
fuel technologists. In this test, caking characteristics 
of a given coal are measured by the crushing strength 
of a carbonised mixture of the coal with an inert material 
serving as a diluent. This gives an approximate measure 
of the material in coal which melts and becomes plastic 
on heating. The test procedure has never been satis- 
factorily standardised because of the failure to find a 
source of inert material of sufficient uniformity so that 
different lots would give the same results with the same 
coal. This difficulty has been solved by chemists of the 
Coal Division of the United States Bureau of Mines, 
Department of the Interior, who have found silicon carbide 
in granular form to be a satisfactory and sufficiently 
uniform inert material. With this difficulty removed the 
Bureau of Mines will soon recommend a standard test 





Air and Water. 





ANOTHER New Monicrpat AERODROME.—The new 
municipal airport at Ramsgate was opened on Saturday, 
July 3rd. 

Untrep States New Warsurrs.—It has been announced 
that the two new warships being built for the United States 
Navy will have 16in. guns. 


New Arecrart Carrier.—The aircraft carrier “ In- 
domitable,” to be built under the 1937 programme, is to 
be constructed at Barrow by Vickers-Armstrongs, Ltd. 


New Buive Funnet Mororsuip.—An order for a 
10,000-ton passenger and cargo motor liner has been 
placed with Burmeister and Wain by the Blue Funnel line. 


Tue TRANSATLANTIC Fiicut.—On Monday, July 12th, 
the Imperial Airways flying boat “‘ Caledonia ”’ left Port 
Washington, Long Island, on the first stage of its home- 
ward flight. 


Tue Lioyp Brasitermo.—Reports from Brazil state 
that the Government has taken over control of Lloyd 
Brasileiro, and that it intends to embark on a reconstruc- 
tion plan for the fleet. 


Arm Liver IN Fiames.—Seven passengers were rescued 
from a twin-engine air liner which crashed and caught 
fire soon after leaving Claredon landing field, near Thurso, 
Caithness, for Aberdeen. Three of the seven passengers 
were injured and taken to hospital. 


Suez Cana Recerpts.—Suez Canal traffic receipts for 
June 2lst to 30th totalled £275,900, compared with 
£248,900 for the corresponding period in 1936. Between 
January Ist and June 30th, the total traffic receipts were 
£5,705,400, against £5,730,100 for the first half of 1936. 


Trarric aT RorrerpamM.—The Port of Rotterdam 
handled more traffic during the first six months of this 
year than any Northern European port. During this 
period 7015 vessels of 11,593,000 net tons used the port. 


THe NewcastLeE Tropay Arr Race.—The Newcastle 
Aero Club held its annual race on Saturday, July 3rd. 
Nine competitors took part and the winner was Mr. 
Charles Gardner, who piloted his ‘‘ Mew Gull” over the 
274 miles course at an average speed of 221 miles an hour. 


Deatu or Mr. A. F. Mrtar.—We regret to note the 
death of Mr. A. F. Millar, a director of the Grangemouth 
Dockyard Company, Ltd. He was well known in the 
Scottish ship-repairing industry, and had spent the whole 
of his business career, some forty years, with the Grange- 
mouth Dockyard Company. 


A LectrurE on NavieatTion.—Mr. Arthur J. Hughes, 
who is well known for his work in the development of 
navigational instruments, both for land and air, is to lecture 
on July 22nd at the Merchant Navy Week, which is being 
held at Southampton. His lecture will deal with trends in 
navigation technique and will discuss the relationship 
between mechanical and hand methods. 


New ARGENTINE DeEstTROYER.—The first of the two 
destroyers for the Argentine Navy, being constructed by 
John Brown and Co., Ltd., was recently launched. 
Named the ‘“ San Juan,” the new ship has a length of 
320ft., a breadth of 33ft., and a displacement of 1400 tons. 
There are at present seven ships of this type under con- 
struction in this country for the Argentine Government. 


Mersey Docks anp Harsovur Boarp Reporr.—During 
the current financial year, which has just ended, a record 
amount of shipping used the port. Presiding at the recent 
weekly meeting, Sir Richard D. Holt said that the total 
amount of tonnage coming into the port paying dock 
tonnage rates and harbour rates, which, of course, included 
traffic to upriver places such as Garston, Bromborough, 
and Manchester, was 21,342,467. The previous record 
was in 1930, when the tonnage was 21,314,820 tons. 


British Suryvarp Capaciry.—Speaking at the recent 
launch of H.M.S. “ Gurkha,” Sir Alexander M. Kennedy 
said that there were ample shipbuilding facilities in this 
country to meet all predictable demands. The latest 
figures for merchant shipbuilding work in this country 
showed that there was just over 1,000,000 tons gross on 
the stocks and that private shipbuilding yards were at the 
present time undertaking a volume of Admiralty work 
which in employment value was almost equivalent to the 
merchant work, but 35 per cent. of the available building 
berths in British yards were still unoccupied. Perhaps 
not all of these were suitable for Admiralty work, but the 
figures-he had mentioned were sufficient indication of the 
industry’s reserve capacity. 

New Arm Service To Norway.—On Monday, July 
12th, the first air passenger service between Newcastle-on- 
Tyne and Stavanger was inaugurated. Speaking at the 
opening ceremony, Mr. Gandar Dower, the managing 
director of Allied Airways, said that he doubted whether 
many air lines in this country were getting very prosperous 
in the work they were doing, and thought some form of 
Government support should be forthcoming. Most of the 
other countries were lending a hand to air lines in the form 
of subsidies. It was recognised that a strong mercantile 
marine was necessaty to assist the Royal Navy in time of 
struggle, and he suggested that a great air marine would 
be a great backing to the Royal Air Force in similar cir- 
cumstances. A subsidy could be given by the removal of 
the petrol tax. 

Tue Kort Nozztr.—A note in Lloyd’s List states that 
the German Reichs Wasserstrassen-Verwaltung has 
placed an order for thirty-two tugs on the Mittelland 
Canal to be fitted with Kort nozzles. Twelve of these 
are new twin-screw motor tugs of 250 H.P., the remainder 
being existing single-screw tugs varying in horse-power 
from 1 to 300. The nozzle in this case will be merged into 
the hull, as is usual in conversion jobs. It is stated that 
the Reichs Wasserstrassen-Verwaltung has carried 
out very extensive trials in the Hamburg Experimental 
Tank, dealing not only with increase in performance, but 
with the question of erosion of canal banks and sides, 
and these trials have shown very conclusively that not 
only is there an increase in towing performance, but the 
bottom and sides of the canal are immune from any 
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TRANSATLANTIC AIR SERVICES. 


THE impressive accomplishment of the first 
stage in the Anglo-American Transatlantic air 
transport experiment, reported in THE ENGINEER 
last week, is evidence that the plans worked out 
with such care by Imperial Airways and Pan- 
American Airways, in conjunction with the Govern- 
ments concerned, are soundly based. Not only 
have the flying boats and their crews justified 
the confidence reposed in them; the surface 
organisation essential to regular working over 2000 
miles of ocean has passed triumphantly through its 
first full-scale test. Subsequent flights will begin 
in the assurance that the weather forecasting system 
and the radio communications may be depended 
upon. How soon may these first flights be sueceeded 
by regular commercial operation of what is 
potentially the richest source of air mail and 
passenger revenue in the world? Enthusiasm 
over the initial successes must not obscure 
realisation that many months of experiment, 
which may see some setbacks, are yet before 
us. Those who believe that the ultimate success 
of the experiment is certain are strengthened 
in their opinion by study of the first flights, which 
reveal that commercial success—the carriage of 
reasonable payload at competitive speeds to 
regular time schedules—is nearer attainment 
than may at first glance appear. Flying perform- 
ance, fuel consumption, and navigation have 
satisfied the most hopeful expectations. The 
present state of aero-dynamical knowledge and 
power plant development assures adequate cruising 

Fuel consumption is, even now, at a 
low specific figure, and there is scope for improve- 
ment which is intimately associated with future 
increase of payload. Indeed, engineers have 


again available for discussion a problem which 





was perplexing their forerunners eighty or ninety 
years ago, when there were many who doubted 
whether a steamship could be built to carry 
sufficient payload, over and above the quantity 
of fuel needed, to make the Transatlantic journey 
profitable. 

The flights, though made in opposite directions 
and in different wind conditions, have apparently 
borne out the general view that the Short boat 
“Caledonia” is appreciably faster than its 
American counterpart. Design of the Sikorsky, 
with its decked hull and strut-braced semi-canti- 
lever wings, ante-dated by some years that of 
the Short, the streamlined hull and cantilever 
wings of which are more satisfying to the eye. 
The arrival of the “Caledonia” in Newfoundland 
two hours before scheduled time is significant, 
even when allowance is made for the fact 
that the adverse wind was not so strong as 
had been expected. Mr. Gouge, the Short 
company’s chief designer, has stated that 
the all-up weight of the “ Caledonia ” is 45,000 Ib., 
or 4500 lb. more than the normal all-up weight 
of the standard Empire boats on the Eastern and 
Africa services. The largest item is made up of 
fuel and oil, which weigh together 18,750 lb. 
(2320 imperial gallons of fuel=17,850lb., plus 
900 Ib. of oil). Payload and crew, with the full 
fuel load, account for 1600 lb. In that condition 
the ‘‘ Caledonia” has a range of approximately 
2500 miles against a 40 m.p.h. headwind, cruising 
at 160 m.p.h. On its recent flight it carried a 
crew of four and cruised at about 150 m.p.h. 
air speed. Fuel enough for approximately another 
900 miles flying in similar weather conditions 
remained in the tanks when it reached Port 
Botwood. The margin was ample, though not 
much more than prudence dictates in the 
present state of ‘knowledge of Atlantic flying 
weather. The ‘“Caledonia’’ could be loaded 
considerably more heavily without infringing 
the requirements laid down by the International 
Convention for Air Navigation. The Convention 
requires that the take-off of a flying boat from 
calm water must be less than 60 sec., with no 
wind. Laden to 45,000 lb. the take-off in no 
wind lasts 30-5 sec., and tests at different loadings 
indicate with fair accuracy that the international 
requirement would not be infringed at a lower 
weight than 51,500 Ib., at which the wing loading 
would be 34-3 Ib. per square foot. Given adequate 
harbours—length of take-off run is more important 
here than time—the ‘“ Caledonia’ might, there- 
fore, lift a payload some 5000 lb. or 6000 lb. 
in excess of the 1000 Ib. of mail for which it was 
designed. On these figures, the prospects of 
the larger boats now in development here and 
in the United States for regular Transatlantic 
services appear bright indeed. Mr. Gouge has 
shown that future boats may operate under their 
own power up to a wing loading of 40 1b. per 
square foot or more. He sees no fundamental 
difficulty in take-off from reasonably calm water 
at speeds exceeding 100 m.p.h. Operational 
cruising speeds of the larger and more heavily 
loaded boats will be higher—175-180 m.p.h. for 
an 80,000 lb. boat with wing loading of about 
35 lb. per square foot, and 190 m.p.h. for a 
160,000 lb. boat with wing loading of approxi- 
mately 45 lb. per square foot. Obviously, the 
percentage of payload must rise considerably, 
power loading, operational height, and airscrew 
efficiency being assumed constant. Incidentally, 
the proportion borne by payload to total weight 
or displacement is not necessarily a conclusive 
figure; the modern high-speed Transatlantic 
liner carries a very small proportionate payload. 
Similarly, with increase in size and speed, the 
payload ratio of the aeroplane becomes less 
important than the amount of load transported. 

There is reason to look for saving in fuel con- 
sumption. The Bristol Pegastis engines in the 
Empire boats burn approximately 27/28 gallons 
per engine per hour in service, giving specific 
consumption at cruising output of 510 H.P. 
of 0-42 lb. per horse-power per hour. Stopped 
down to correspond with the maximum L/D of 
the Short boat, which is reached at a speed of 
about 140 m.p.h., consumption might be reduced 
to 22-23 gallons per engine per hour, though 
consumption at the lower power output would 
need special tuning of the carburetters, and in 
practice would probably not be so efficient as 
cruising at higher output and speeds. Again, 
however, a margin for commercial use is disclosed, 
especially on the eastward run when the wind is 
generally helpful. Still lower specific consump- 
tions may be expected from later engines, especially 
perhaps from the sleeve-valved engines burning 





100 octane fuel that may be installed. in the 
larger boats, while the use of some form of assisted 
take-off may bring the compression-ignition unit 
into the picture. Unable to compete with the 
“ petrol’ engine in take-off output—the Pegasus 
Xe installed in the Empire boats gives 940 H.P. 
for take-off—the C.I. engine, which even now is 
giving specific consumption of 0-38 lb. per horse- 
power per hour may find a way to serious considera- 
tion if and when fully practical methods of assisting 
take-off of large commercial aircraft are evolved. 
The German float seaplane charged with Trans- 
atlantic mail experiments has a C.1. power plant 
and is launched by catapult. Nor must it be 
forgotten that the British plans, in addition to 
experiments with flying boats and multi-engined 
landplanes, embrace the thorough testing of two 
forms of assisted take-off—the Mayo composite 
aircraft invention and catapulting—as well as 
fuelling in the air after take-off, which achieves 
the same end of starting an aeroplane on its 
journey with a much heavier load on board than 
it could safely take off unaided. ~ Plainly, by 
one means or another, the Transatlantic payload 
problem will be solved. 


The Steel Report. 


Tue Report of the Import Duties Advisory 
Committee on the Present Position and Future 
Development of the Iron and Steel Industry will 
be disappointing to many, since it has little to say 
upon the steel shortage, which at the moment is the 
most pressing problem for the majority of con- 
sumers. The Committee was appointed a year ago, 
largely as a result of debates upon the import 
duties and more particularly because of the lack of 
support accorded by the industry to the original 
Jarrow scheme. The Committee itself assumes that 
the main object of the inquiry was “ to examine the 
grounds for the anxiety existent in some quarters 
and expressed in parliamentary debates and in the 
public press as to the conduct of the industry in 
the new, conditions created by the adoption by 
this country of a protective policy and the manner 
in which it has been applied to the iron and steel 
industry, and to consider to what extent and in 
what manner those anxieties so far as reasonable 
can be allayed.” At the time of its appointment 
some doubt was expressed as to whether the Com- 
mittee, which with the Government had given 
generous support to the policy of the British Iron 
and Steel Federation, was the most suitable body 
to undertake the inquiry. The Committee, how- 
ever, frankly takes the opposite view and says 
that “having regard to the close and sustained 
attention which we had given since our original 
appointment in March, 1932, to the problems of 
the iron and steel industry, and the extent to which 
we have been concerned throughout with its re- 
organisation and consulted as to its price policy, 
we thought there would be definite advantages in 
our undertaking the Inquiry.” In these circum- 
stances it would be too much to expect any severe 
criticism of the industry, and as a matter of fact, 
whilst the Committee has provided a compre- 
hensive and interesting survey of the British steel 
industry, it has wholeheartedly approved its 
policy and actions. In the case of the first Jarrow 
scheme it is emphatic in its support of the Federa- 
tion and after an examination of the proposals it 
states that “‘ much of the adverse criticism directed 
against the organised iron and steel industry was 
due to a misunderstanding of the position and 
largely unfounded ’’; but, nevertheless, it was 
unfortunate that there was not in existence when 
the proposals were under discussion any arrange- 
ments for their consideration from industrial, 
national, and social standpoints. 

In several instances the Report refers to the 
need for an independent body by which matters 
affecting the industry could be reviewed, and in 
one place it states that it is desirable that the 
policy of the British Iron and Steel Federation and 
of the various associations, whether affiliated to 
the Federation or not, should be subject to some 
oversight in so far as that policy affects the general 
public interest. The Committee has not seen fit, 
however, to indicate the nature of the constitution 
of this authority beyond stressing the necessity 
that it should be of an independent character. It 
would seem to suggest rather an advisory body, 
since in the opinion of the Committee it should not 
undertake a detailed investigation of any scheme 
in its technical or financial aspects, but “ should 
have regard, not only to the relation of the scheme 
to the general plan of the industry, but also to 
possible social consequences.”’ The Committee is 
all for further organisation, and in one of its con- 
clusions states that there can be no return to the 
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lack of organisation, almost casual development, 
and largely unrestricted competition at home and 
abroad ‘ which characterised the industry before 
1932,” and goes on to say that ‘‘ the State cannot 
divest itself of responsibility as to the conduct of a 
protected industry so far-reaching in its scope, so 
vital to the national well-being, so largely afiected 
by State fiscal policy and now being brought into 
a closely knit organisation.”’ Probably many will 
see in this observation a long step on the road 
towards the nationalisation of the industry, and in 
fact the more closely one studies the Report the 
less opportunity is visible in the reorganised steel 
trade for individual initiative. On the burning 
question of the shortage of steel, for which the 
industry has been criticised of late, the Committee 
is not expansive and is content, while admitting 
‘a marked shortage,” to express the opinion that 
“ its extent has been in our judgment exaggerated,” 
and “it results from circumstances which could 
not have been foreseen even as recently as two 
years ago.” This is an assertion with which many 
consumers would disagree, and on this subject at 
least users of steel may well feel that they have 
received less sympathy than they deserved. The 
Committee, however, uses the shortage to point 
out that the “present circumstances present a 
new illustration of one of the most difficult 
problems of the industry ... namely, that of 
providing for peak requirements without running a 
serious risk of burdensome redundancy.” 

The Committee has carried out a difficult task 
with obvious care and attention to detail, although 
some of its conclusions will not find unanimous 
support either from the industry or the trades 
connected with it. The result of its labours gives 
an interesting if somewhat biassed picture of the 
industry as it exists to-day, with its price-fixing 
arrangements, quotas, international agreements, 
and rebates. On all these controversial subjects 
the Committee supports the steel makers’ policy 
generally with a proviso against what may be 
described as their tyrannical use. For instance, in 
discussing quotas, it states that such* schemes 
“should be flexible in character and should not 
impose a prohibitive penalty on initiative or enter- 
prise,’ that any producer should have a right to 
appeal to a body outside his association, and that 
“special arrangements should be made for the 
impartial assessment of quotas for newcomers.” 
The use of rebates also is approved with the pro- 
vision that the system should not be used com- 
pletely to prohibit production by independent 
manufacturers. The industry itself has proposed 
the establishment of a “ Stabilisation Fund ” by a 
levy on tonnage for eliminating redundant or 
inefficient plants ; to maintain on a care and main- 
tenance basis plants which might be needed in 
busy periods, and to establish greater equality to 
delivery charges to the consumer in connection 
with schedule prices. When all is said, the Report 
makes it clear that the process of “ organisation ”’ 
is to continue along its present lines and that 
neither the Committee nor anyone else can see 
any finality to the movement, the course of which 
must largely depend upon the views of the political 
parties which may hold power for the time being. 








Literature. 


The Elements of Railroad Engineering. By the late 
W. G. Raymonp. Fifth edition. London: 
Chapman and Hall, Ltd. 1937. Price 21s. 6d. net. 


Tus work, originally published in 1908, and now in 
its fifth edition, has been revised and enlarged. by 
Messrs. H. E. Riggs and W. C. Sadler to increase its 
usefulness as a text-book and for reference purposes. 
It necessarily confines itself mainly to standard 
railway practice on the steam roads of the United 
States, but many sections will be of interest and use 
to those on railways elsewhere. The volume is 
divided into four parts: I, The Railroad Industry ; 
Ii, Permanent Way; III, The Locomotive and its 
Work; IV, Railroad Location, Construction, and 
Betterment Surveys. 

Part I consists of six new chapters, which deal 
with the development of land transportation as a 
whole in the United States, as the interior waterways 
and other forms of transportation in that country are 
described in their relation’ to the railways, and the 
present-day problems of transport operations and 
organisations are discussed. A brief account of 
railway construction, when the years between 1870 
and 1890 saw the greatest expansion of railway 
construction, leads to the explanation why, owing 
to the concomitant evils of unwise speculation, 
unneeded lines, and anomalies in rates and legislative 
rulings, public regulation of the railways became 
necessary. The Interstate Commerce Commission 





was created for this purpose, and it began to function 
on July Ist, 1887. During the following years 
the powers of the Commission were extended, and 
in 1906 power to fix rates was added. In the follow- 
ing year power was given for the Commission to 
regulate accounting practices and to issue accounting 
bulletins, and it now exercises an extent of control 
that gives it a veto power over mergers, consolida- 
tions, and many matters affecting local and regional 
control of the managements. 

Comparisons can be made, from the tables in this 
portion, between the railway position in 1915 and 
in 1934. In the former year there were 1260 steam 
aperating railways owning 263,789 miles of road 
and 391,142 miles of track. By the end of 1934 the 
number of companies had been reduced to 678 and 
the miles of road to 243,857, owing to the abandon- 
ment of 19,932 main line miles, but the track mileage 
had been increased to 442,401. It is estimated that 
there still remains about 10 per cent. of the total 
line mileage which is unprofitable, and which might 
properly be abandoned and dismantled, with no loss 
to the efficiency of transportation. 

The electric interurban railways, first started about 
1890, began to feel the intensity of motor vehicle 
competition in 1920, and the number of such railways 
then rapidly decreased. In 1921 there were 303 
companies with 14,438 miles of road and an approxi- 
mate investment of £306,000,000, but by 1934 the 
number was reduced to 123 with 5829 miles of road 
and an approximate investment of £104,000,000, 
and many of these roads were working at a loss. The 
motor competition not only put the interurban 
railways into difficulties, but also made serious 
inroads into the passenger revenues of the other 
railway companies. The peak of railway passenger 
revenue was reached in 1920, when it was in the 
region of £261,000,000, and 20-99 per cent. of the 
total revenue, but by i934 this revenue was down 
to approximately £68,000,000, and only 10-28 per 
cent. of the total revenue. (Incidentally, Table VII, 
page 16, gives under Passenger Revenue, Thousands 
of Dollars: 340,870 for the year 1934, but Table 
XXXV, page 45, gives the figure as 346,870.) The 
railway companies have invested in and control a 
number of bus and truck companies, but the results 
have not been a financial success. Taxation of the 
railways has increased from 2-833 per cent. of operat- 
ing revenues in 1890 to 8-81 per cent. in 1932, with 
a drop to 7-35 per cent. in 1934. 

Part II forms the largest portion of the book, and 
deals with all details of permanent way, including 
chapters on elevation of the outer rail; culverts, 
(trestle) bridges and minor structures ; side tracks? 
and hump, gravity and retarder yards; and signalling, 
In its introduction it states that there ure very few 
broad-gauge railways. The number of systems using 
the 5ft. gauge (U.S.S.R. in Europe and Asia, and 
Manchukuo), 5ft. 3in. gauge (Ireland, South Australia, 
Victoria, Brazil), and 5ft. 6in. gauge (India, Spain, 
Portugal, Argentina), may be small, but the total 
mileage is considerable and is well over 100,000. 
In the chapter on Rails, those described being, of 
course, the flat-bottomed type, it is estimated that 
the 130 1b. per yard rail used by the Pennsylvania 
System on its heavy curvature districts outlasts by 
2} times the 100]b. section, and is worth 23 per 
cent. more in reduced maintenance. American 
experiments with the use of welded rail joints began 
in 1933 on a substantial seale, and the sections welded 
vary from 1000ft. to 7000ft. in length, and have given 
satisfactory service. Observations on these sections 
prove that the rail expansion is not cumulative, 
probably owing to the high resistance of rails to 
longitudinal movement, and tests show that the welded 
track holds to line and grade as well as the joint 
type, with the added advantage that the surfacing 
of the joints is eliminated. The authors add: ‘“ And 
it must be remembered that the labour work at joints 
is more than half that on the balance of the track, an 
item of controlling importance.” This estimate 
is surely excessive. The majority of crossties 
(sleepers) treated with preservatives are impregnated 
with coal-tar creosote, 59-5 per cent. being treated 
this way, and 23 per cent. with creosote-petroleum 
mixtures, although neither the American Railway 
Engineering Association nor the American Wood- 
preservers’ Association recommends the adulteration 
of coal-tar with petroleum for the preservative 
treatment of wood. Useful data are given of the 
comparative costs of untreated and treated sleepers. 

The chapter on Signalling gives a brief and general 
description of the principles of the various systems 
and types in use. On page 207 it is stated: “‘ See 
the notched blades in Fig. 79” ; a close examination 
of the illustration fails to find one notched blade. 
On the same page it is said: “There has been a 
tendency in recent installations to use the colour or 
position signals”; it would be more correct to 
say that practically all recent signalling installations 
(and not only in the United States) have been 
equipped with colour-light signals. 

The chapters dealing with the Locomotive cover its 
hauling capacity, the resistances overcome when 
hauling trains over various classes of track, and the 
variable operating costs under different working 
conditions. Some illustrations of recent heavy type 
locomotives, with their leading dimensions, are 
given. The largest one shown is a “ Mallet ” freight 
locomotive, used on the Northern Pacific R.R., and 





built by the American Locomotive Company. The 
weight of engine and tender (in service) 1s 401 tons, 
and the tractive effort is 140,000 lb., and of the 
booster 13,4001b. Formule and tables are given 
for working out train resistance and curve resistance, 
and there is a table giving the operating expenses 
of Class I railways, United States, for the year 1934, 
which shows the percentage of each item to the total 
amount. Chapter XXII is a discussion of the 
effect of distance, rise and fall, and curvature op 
train-mile costs. 

The first chapter in Part IV deals with the recon- 
naissance of three classes of lines: A short branch 
line through inhabited civilised country, a line of 
100 or more miles through similar country, and a 
very long line of several hundred miles through 
wild or semi-barbarous territory without reliable 
maps. Estimates of cost are given, but many of the 
prices are merely academic. For instance, it is stated 
that ‘section hands’ dwellings may cost from 
750 dollars to 4500 dollars each.” A very wide 
margin, indeed, and it would be interesting to know 
if the £900 house is to accommodate one section hand 
or several. Again, it is stated that “‘ automatic 
block signal installation on single track will cost from 
2000 dollars to 3000 dollars per track mile; on 
double track, from 1200 dollars to 1500 dollars per 
track mile’’; but no indication is given whether 
this allows for one or more signals to the mile. The 
whole difficulty in estimating for railway works lies 
in the widely dissimilar conditions that prevail, and 
any figures given are usually under suspicion unless 
the complete details are shown. The remaining 
chapters deal with preliminary, location, and con- 
struction surveys, and give details of the survey 
parties required and their duties, and the methods 
for staking out various portions of the work. The 
last chapter briefly covers betterment surveys, 
and therein a few suggestions are made for possible 
operating improvements of a line by the employment 
of locomotives to their best advantage and the 
relocation of the track for the elimination of physical 
disadvantages. 








The Iron and Steel Industry.* 


By a letter dated July 18th, 1936, the Import Duties 
Advisory Committee was invited by the President of 
the Board of Trade “to examine the present position 
of the iron and steel industry in the light of all the data 
how available and in so far as is practicable to report, 
with due regard to the national interest, on the general 
lines of its future development.” The Report of the 
Committee was published as a Blue Book last week. 
We give below a few excerpts and the summary and the 
conclusions reached by the Committee. 





One effect of fixing standard prices under the Federa- 
tion scheme has been to preclude the producer from quoting 
firm prices to his customers for deliveries over a relatively 
long period. Consuming industries in some cases have to 
fix the selling price of their own products for a whole year 
ahead and are anxious to cover themselves for their 
steel requirements at the beginning of the season, while 
for large works, e.g., shipbuilding and _ bridge-building 
contracts, @ similar situation arises. On the other hand, 
if prices are to be related to costs of production, the period 
for which they can be reasonably fixed is dependent upon 
the conditions existing. With conditions fairly steady 
it might be possible to stabilise for long periods, but at 
a time when raw material costs or wages are moving 
rapidly it is necessary to review prices at relatively short 
periods. This is an inherent disadvantage of any scheme 
of price regulation. It has been arranged that contracts 
may be taken on the basis of the official price ruling at 
the date of delivery when this date falls outside the 
period covered by the current price, but we have had 
representations in regard to the difficulty experienced 
by consumers in trying to assess their forward costs, 
and in order to meet this difficulty agreement has now 
been reached, with our concurrence, with two important 
consuming industries to fix definite prices as occasion 
arises for necessary long-period contracts, under the 
supervision of the associations concerned and the Federa- 
tion and after consultation with us. It is clear that if 
this arrangement is not to endanger the effective main- 
tenance of price regulation, it must be limited to cases 
of real importance in which a responsible organisation 
exists in the consuming industry. It should be added, 
however, that, even if there had been no restriction on 
placing forward contracts, difficulties would still have 
arisen and producers would either have refused to commit 
themselves to prices for any long period ahead in the 
uncertain conditions prevailing or would have covered 
themselves by charging greatly enhanced prices. In a 
falling market the difficulties are much less and are 
accompanied by obvious countervailing advantages. 

We are satisfied that a policy of price regulation is 
inherent in the new organisation of the industry, and 
the method adopted appears to be in the interests of 
producers and consumers alike. In our view, and that 
of the Federation also, it is essential that the regulation 
of prices thus exercised should be supervised by some 
body outside the industry and responsible only for seeing 
that the public interest is properly and adequately 
considered. 

Prick DiscrIMINATION. 


Closely related to the question of price fixing is that of 
price discrimination between different customers or 
groups of customers. Apart from the general practice 
of allowing discount in some shape or form to purchasers 





* Excerpts, Summary and Conclusion from a Report of the 
Import Duties Advisory Committee on the Present Position 
and Future Development of the Iron and Steel Industry. 
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of large quantities of material, a practice which, subject 
to the amount of the discount being reasonable, is 
obviously justified by the saving in cost to the producer 
or distributor, there are four main aspects of this problem 


(a) Reduced prices for exports of the industry’s 
products. 

(b) Price discrimination in favour of particular 
consuming industries to enable them to overcome 
exceptional economic difficulties. 

(c) Price discrimination as between customers who 
buy wholly from members of an association and others, 
or between members of an association representing a 
consuming industry and non-members of that associa- 
tion, the main object being to strengthen the fabric 
of the association of producers or consumers or both ; 
and 

(d) Price discrimination as between distributors 
or groups of distributors to enable an association to 
control distribution, including the price charged to the 
ultimate consumer. 


We regard it as essential that quota schemes should 
be flexible in character and should not impose a prohibitive 
penalty on initiative and enterprise. They should, more- 
over, take full account of the conditions existing in the 
industry and make special provision for maintaining 
the most efficient plants on an economic basis of produc- 
tion during periods of depression. In this connection 
it is clear that the price policy pursued by the Federation, 
in conjunction with the proposals (paragraph 30) for the 
employment of the Stabilisation Fund in dealing with 
redundant and inefficient plant, may have an important 
influence on the working of such schemes in relation to 
efficiency. Any producer who considers that he has been 


unfairly treated by such a scheme should have a right of 


appeal to some body outside his own association, and 
special arrangements should be made for the impartial 
assessment of quotas for newcomers to the industry. The 
Federation has accepted these proposals in principle. 
Admittedly there is not yet a fully worked out policy 
in regard to quotas, and it can only be developed gradually 
in the light of experience, but the Federation has expressed 
full appreciation of the importance of the issues involved 
and given specific assurances in regard to the maintenance 
of economic production by the most efficient and up-to- 
date plants and as to individual producers’ right of appeal 
under such schemes, 

As in the case of loyalty rebate schemes, we feel that 
the policy pursued by the 
quotas should be subject to a general supervision by some 
impartial authority acting solely in the public interest. 


SUMMARY AND CONCLUSIONS. 


The main conclusions reached and recommendations 
made in the course of this survey of the present position 
and the lines of future development of the iron and steel 
industry may be brought together and summarised as 
follows : 

(i) The policy pursued by the State since 1932 
has contributed materially to rehabilitate the iron and 
steel industry and to put it on a profit-making basis. 
It has also assisted the promotion of a comprehensive 
organisation capable of exercising a powerful influence 
on the conduct of the industry as a whole, and able to 
negotiate with its foreign competitors on equal terms. 

(ii) There cannot be a return to the lack of organisa- 
tion, the almost casual development and the competition 
largely unrestricted at home and almost wholly 
unrestricted from abroad, which characterised the 
industry before 1932; and the State cannot divest 
itself of responsibility as to the conduct of a protected 
industry so far reaching in its scope, so vital to the 
national well-being, so largely affected by State fiscal 
policy, and now being brought into a closely knit 
organisation. 

(iii) The problem is, therefore, to secure the systematic 
planning of the industry as a whole and the main- 
tenance and development of internal co-ordination 
and co-operation, with the aid of a tariff so far as 
necessary and with the continuance of international 
agreements, whilst at the same time avoiding the 
evils of monopoly, safeguarding the public interest 
and fostering efficiency. 

(iv) An essential pre-requisite for the ordered conduct 
and development of the industry is the determination 
from time to time of the capacity of production to be 
aimed at, both in gross and by categories of com- 
modities, and the extensive and detailed data collected 
by the Federation during the course of the present 
inquiry should -be maintained and periodically revised 
as part of its normal activities. 

(v) The arrangements adopted by the Federation 
in the resolution of December, 1936, as subsequently 
modified, for the consideration of schemes of develop- 
ment—arrangements which should be maintained and 
extended so far as practicable to schemes originating 
outside the Federation membership—and the recogni- 
tion by it of a responsibility for initiating such schemes 
where necessary, represent a very substantial advance 
in the direction of co-ordinated action and collective 
responsibility. The conclusions of the Federation, 
whether favourable or not, should be reported, in con- 
tinuation of the existing practice, to an independent 
body looking to the general public interest. That body 
should not normally undertake the detailed investiga- 
tion of any scheme in its technical or financial aspects, 
but in the review of any scheme, and especially of one 
involving the transference or closing of works to any 
substantial extent, or displacement of labour by the 
introduction of new methods, it should have regard 
not only to the relation of the scheme to the general 
plan of the industry, but also to possible social con- 
sequences, including the probable effects upon labour 
and the local government authorities. 

(vi) Unfortunately, arrangements of the nature 
indicated in (v) above were not in existence when the 
various proposals for the establishment of iron and 
steel works at Jarrow were under consideration. Their 
existence will provide that in future full weight is 
given in the review of any scheme to all relevant 
considerations, and this should go far to remove any 
apprehensions to which the decision not to proceed 
with the Jarrow Schemes may have given rise. A 
different scheme for a works at Jarrow has recently 


Federation in respect of 





been under consideration in accordance with the new 
arrangements, and is now to proceed. 

(vii) A fundamental condition for the future planning 
of the industry is the existence of comprehensive 
and well-organised associations for all its various 
sections, and it is most desirable that all such associa- 
tions should without exception be affiliated to the 
central body—that is, to the British Iron and Steel 
Federation. 

The principle adopted by the Federation that 
membership of itself and of all affiliated associations 
shall be open to any concern desirous of joining and 
willing to subscribe to the rules should be maintained, 
subject to prospective entrants to the industry con- 
forming to the procedure outlined in (v) above. 

(viii) It is reasonable that associations of suppliers 
of materials should enter into arrangements with any 
organised bodies of consumers whereby the members 
of the latter should have some advantage over out- 
siders in respect of the prices at which they are supplied. 
But the measure of such preferential treatment should 
not be such as to make it difficult or impossible for the 
outside concerns to carry on. 

The policy of the Federation which provides for 
the submission for approval of any affiliated associa- 
tion’s rebate schemes and for appeal by any non- 
association concern to the Rebate Committee of the 
Federation should be maintained. 

(ix) Quota schemes may be expedient in some 
circumstances, but should not be introduced by an 
association without the approval of the Federation, 
which should set up a special committee to review 
such schemes and deal with questions arising under 
them. Any producer regarding himself as unfairly 
treated should have a right of appeal to some body 
outside the particular association concerned, and 
special provision should be made for the impartial 
assessment of quotas for newcomers to the industry. 

(x) A policy of price regulation is inherent in the 
new organisation of the industry, and the method of 
control adopted by the Federation appears to be well- 
devised and in the interests of producers and consumers 
alike. 

(xi) In regard to loyalty rebates (viii), quota schemes 
(ix), and price regulation (x), the policy pursued by 
the Federation should be subject to a _ general 
oversight by the independent body referred to in (v) 
above. 

(xii) When, as at the present time, demand tends 
to outrun supply, special action may for a period be 
required, on economic and social grounds, to keep 
high cost producers in production, but in the long run 
production must be adjusted by the elimination of 
high cost units if the industry is to remain competitively 
efficient. The proposal that a Central Stabilisation 
Fund should be used in part for the purpose of subsidis- 
ing less efficient plants or plants less favourably located 
should be applied with great caution. 

(xiii) Whilst the subsidising of goods for export 
is in the long run disadvantageous to the world iron 
and steel industry, in present circumstances there may 
be cases where the only alternative to a special rebate 
for export goods or material for export goods would 
be a decline or complete loss of the trade. The use of 
export rebates should be regarded as an exceptional 
measure, applicable only where the condition indicated 
is clearly present. 

(xiv) In their financial policy those responsible for 
the direction of individual concerns should give careful 
consideration to the provision of adequate allowances 
for depreciation and obsolescence, having regard to 
the possibility not only of changes in the economic 
condition of the industry, but also of large and rapid 
changes in the technique of production. 

(xv). Certain matters of technical importance stand 
out as requiring immediate consideration, e.g., the 
provision of more and larger blast-furnaces and of 
additional basic Bessemer plant, and it is understood 
that the industry is in one way and another now giving 
these matters attention. 

In considering future development the industry 
should give careful consideration to the proper capacity 
of individual undertakings, and the means by which 
it can best be achieved, e.g., by amalgamations or by 
co-operative action. 

The plan of scientific research adopted by the industry 
is working well and is eminently suited to conditions 
and requirements. It is to be hoped that this work, 
which has already proved of great value, will be largely 
extended. 

The industry should give further consideration in 
collaboration with consuming interests to the greater 
standardisation of the dimensions and specifications 
of iron and steel products, more especially rolled 
products and special steels. 

(xvi) We recommend, for the consideration of the 
Departments concerned, an inquiry into existing dock 
facilities and charges, and the steps, if any, necessary 
to bring the former into accord with modern require- 
ments. 

(xvii) There appears to be considerable scope for 
economy in transport costs by rearrangement of pro- 
duction and distribution with a view to the elimina- 
tion of unnecessary carri and handling, and the 
Federation should direct its efforts to that end. 

(xviii) There is a strong case for greater co-ordina- 
tion of the arrangements for distribution at the pro- 
ducers’ end, as a means of both strengthening the 
organisation of the industry and facilitating the 
maximum economy in production and distribution. 
But provided that the merchants are efficiently organised 
it would be generally of advantage to the industry to 
make use of their knowledge and experience. 

(xix) The reactions upon employment in the industry, 
generally or locally, of any increase of mechanisation 
and of changes in location should receive the close 
and continued attention of employers and employed 
alike, with the object of mitigating any resultant 
hardships; and we draw attention to the action of 
the Sheet Trade Board as an example of joint con- 
sideration which might be advantageously followed in 
other sections as occasion arises. 

(xx) The establishment of a small central advisory 
body consisting of representatives of the employers’ 





organisations, the iron and steel trade unions, and the 
Ministry of Labour for the purpose of securing a more 
detailed census of the labour available in the industry, 
and of co-ordinating the activities of the various 
recruiting agencies, might be advantageous. 

(xxi) As regards wages the existing organisation 
for collective bargaining has worked smoothly and to 
the general satisfaction of employers and workers for 
many years. It appears to us that the recent move- 
ment towards the recognition of the iron and steel 
industry as a separate industry for the purpose of 
negotiations affecting the members of craft unions 

engaged in it might advantageously be continued. 

(xxii) The steadiness of output and of prices which 
is @ primary object of the policy adopted by and for 
the iron and steel industry must in the long run be of 
substantial benefit to the workers. The existing 
sliding scale bases may need revision and adaptation 
to the new conditions, but there is no reason to doubt 
that so far as.it may be necessary this can be done 
without friction by the existing machinery for collective 


(xxiii) In view of the serious risk of the creation 
of extensive areas of broken and barren land by the 

quarrying of ironstone over large new areas, the 
problem of restoration needs to be dealt with more 
systematically and on a comprehensive scale. It should 
therefore be examined thoroughly by all the interests 
concerned (landowners, mineral leaseholders, local 
authorities, and the State) with a view to the elabora- 
tion of a detailed scheme and some equitable distribution 
of the cost. 


We have now completed our survey. We have 
endeavoured to set out clearly the recent history and 
present position of the iron and steel industry, the problems 
which it still has to face, and the broad lines on which 
the organisation of the industry for the collective handling 
of those problems has been and is proceeding. In our 
judgment those lines, laid down by the industry for 
itself with such advice and assistance as we were able 
to give and with the concurrence and support of H.M. 
Government, have proved to be well devised and to 
promise an orderly expansion with adequate response 
to the national requirements and conformity to the 
standards of conduct which we conceive can properly 
be expected in a basic industry which owes its recovery 
in no small measure to State action. In view of all the 
circumstances of the past five years, of the traditions 
of the industry, and the présent heavy and urgent demands 
upon those actively engaged in the conduct of the 
individual concerns, we think that great progress has 
been made in the movement from the purely individualist 
standpoint to the conception of an ordered and co-opera- 
tive industry acting with a full sense of its responsibility 
to the community, and to the realisation of that conception 
in practice. 

Not the least important of the developments which 
have taken place is the acceptance both by the industry 
and, so far as we are able to judge, by public opinion, 
of a general oversight of the policy of the industry by an 
independent body looking to the public interest in its 
widest sense. That oversight, the nature and scope of 
which have been indicated in the relevant sections of 
this Report, has developed gradually in recent years, 
and has so far devolved almost inevitably upon us in 
view of our responsibility in relation to the tariff measures 
which have contributed so materially to the recovery and 
reorganisation of the industry. In this connection it is 
to be remembered that a statutory obligatign rests on 
us as a Committee to have regard to the interests generally 
of trade and industry in the United Kingdom, including 
consuming as well as producing trades and industries, 
and we have always been ready to investigate complaints, 
by any interest affected, that measures of protection 
afforded on our recommendation are being used improperly 
to their disadvantage. It is for H.M. Government to 
decide to what extent the oversight now being exercised 
over the iron and steel industry should continue and be 
recognised, and, if so, by whom it should in future be 
exercised. 

All the developments in the organisation and collective 
direction of this great and very complicated basic industry, 
and in its oversight, not only regulative but also stimula- 
tive, which we have described or propose in this Report, 
are necessarily experimental. It may be that in course 
of time experience will show that something further is 
required, and possibly that the objects in view can be 
attained only if the Federation itself and the independent 
body acting for the State are provided with statutory 
aS But any such action would in our judgment 

premature at the present time; it is, we think, advis- 
able from every point of view that the industry should 
be encouraged to continue to work out its own organisa- 
tion and frame its own policy, in co-operation with some 
body representative of the State in so far as wider issues 
affecting public interests are involved, so that there may 
be « full and fair trial of the possibility of combining 
individual responsibility and initiative on the one hand, 
with co-ordinated and co-operative action and full recogni- 
tion of the overriding importance of the national interests 
on the other. The success of the experiment must depend 
very largely on the extent to which the new order has the 
wholehearted support of the industry generally, and not 
simply of its leaders. Our experience so far, and especially 
since the new Federation has been in being and its 


independent Chairman in office, leads us to believe that 


that support will be increasingly forthcoming. 








French Rattway AcciDENT.—On Saturday, July 10th, 
when about a mile from Le Mans Station, a French 
assenger train bound for Caen ran into the rear of another 
train travelling to Rennes. Three carriages of the latter 
train were telescoped, and nine persons were killed and 
over thirty injured 
A New American Brip@e.—tThe preliminary contracts 
have been placed for the construction of a new bridge in New 
York. To be known as the Whitestone Bridge, will be of 
the suspension type, and is to cross the East River, 5 miles 
upstream from the present Triborough Bridge. The 
main bridge will consist of a central span of 2300ft. and 
side spans of 735ft. It will carry four lanes of traffic. 
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New L.M.S. 





N our Supplement we give particulars of the first 
of five new streamlined locomotives being built at 
Crewe by the London, Midland and Scottish Railway 
Company for hauling the “‘ Coronation Scot ” trains, 
described in THE ENGINEER of June 4th last. This 
engine, which is numbered 6220 and named “‘ Coro- 
nation,’”’ has been completed, and its four sister 
engines are in various stages of construction. The 
new engines are, generally speaking, a development 
of the earlier 4-6-2 ‘‘ Princess Royal”’ type engines, 
but in addition to the streamlining each has a boiler 
of considerably greater capacity and certain improve- 
ments have been made to the frames and motion. 
The tender is also of increased capacity and is fitted 
with a coal pusher to bring the coal forward to the 
fireman’s shovel as the tender empties. 

The form of streamlining was finally decided upon 
after very careful experiments with models in the 
L.M.S. research department’s wind tunnel at Derby, 
the test being carried out both to represent head 
winds and also winds crossing the track at various 


‘¢ Coronation’’ Locomotives. 


water being finally discharged through pipes below 
the water level. 

There are forty superheater flue tubes, each con- 
taining triple elements, and the steam passing to the 
cylinders is therefore split up into 120 paths. The 
superheater elements are lin. in diameter and the 
flue tubes 5}fin. outside diameter. The 129 small 
tubes of the boiler are 2%in. outside diameter. The 
tubes have a heating surface of 2577 square feet, the 
fire-box 230°5 square feet, and the superheater 
856 square feet, making a total of 2807-5 square feet. 

A grid type regulator is located in the boiler dome 
and beneath the dome baffle plates are fitted to 
prevent water from lifting and entering the steam 
pipe. 

Particular care has been taken in designing the 
smoke-box so to arrange the steam and exhaust 
pipes that the smoke-box bottom is free as far as 
possible from all obstructions to facilitate the removal 
of ashes. 





The boiler is fitted with four pop safety valves, 


250 Lb. per Sq. In. 





feeds to each cylinder barrel, one being at the top 
and one at the bottom. 

The crossheads are of the two-bar type and are 
steel castings with bronze slippers having the surfaces 
which make contact with the slide bars white- 
metalled. The gudgeon pin is prevented from turn- 
ing in the crosshead by two keys and is secured by a 
split cone and nut. 

The coupling and connecting-rods are of ‘‘ Vibrac ”’ 
steel, and are designed to withstand the inertia 
stresses due to high speeds. 

The tires are secured on the wheels by the Gibson 
ring type of fastening, and the wheel rims are of 
triangular section. The balance weights are such 
that 50 per cent. of the reciprocating weights are 
balanced, equally divided between the coupled wheels. 
The whole of the revolving parts are balanced in 
each wheel. 

The axle-boxes for the coupled wheels are steel 
castings with pressed-in brasses completely lined with 
white metal on the bearing surface. There are no oil 
grooves in the crown of the box to disturb the con- 
tinuity of the oil film, but the oil from the mechanical 
lubricator is introduced through a row of holes on the 
horizontal centre line of the axle. t 

In addition to mechanical lubrication, each axle- 
box underkeep is fitted with an efficient oil pad 
arranged so that the pad can be easily withdrawn for 








4 Cyls, 
16%" x 28° 

















Water 4,000 Gallons 
Coal 10 Tons 

















62—11" Total Wheelbase 





73—9Y4" Length over Buffers 





Weights in T-¢ T-C T-C T-¢ T-¢ T-¢ T-¢ T-¢ 
Working Order 22-10 22-6 22-6 22-10 18 - 10 19-5 18-7 18 - 15 & 
“THe Enqineee 
“_ DESCRIPTION. Tubes (continued) : WEIGHTs. 
Soiler : Small tubes, 129; 2in. dia. outs.x 11 S.W.G.; 19ft. 3in. ie ns 
Barrel, 22ft. 6jin.; dia. out., 5ft. 8gin., increasing to 6ft. 54in. between tube plates. Engine. Tender. Total. 
Fire-box : Heating Surface : Ft. @ © Te. -@- T. © q. 
Outs., 8ft. 6in. x 7ft. 6gin. and 7ft. Ofin.; ins., 7ft. 7 4in. Tubes... 5-. -aest Gare F 4 
x 6ft. 7jin. and 6ft. l}in.; height, 7ft. lZin. and 5ft.4jin. — Fire-box ... 230-5 sq. a} Total, 2807-5 sq. ft. 108 2 0 .. 56 7 0 ... 164 9 0 
Tubes : Superheater ... 8568q. ft. : ve ae 
Superheater elements 40 (triple) lin. dia. outs. x 11 5.W.G. Grate area: 50 sq.ft. — seeps ralepipeae se : 
Large Tubes, 40; 5}in. dia. outs.x7 S.W.G.; 19ft. 3in. Tractive Effort: At 85 oe cent. B.P., 40,000 Ib. 6 chains (or 4} chains dead slow). 


between tube plates. 


angles. “As a matter of interest we give below a table 
which compares the leading dimensions of the new 
engines with those of the earlier 6203-6212 series. 


Earlier New 
locomotives, | locomotives, 
Nos. | Nos. 
6203-6212. 6220-6224. 
Four cylinders, dia. x stroke .... 16}in. x 28in. 16}$in. x 28in. 
Valve gear tae wean tees bes 4 sets 2 sets 
** Walschaerts "'/‘‘ Walschaerts "’ 
Travel ... bee. iain Bice Thin. } TJsin. 
Coupled wheels ..-| 6ft. 6in. dia. | 6ft. 9in. dia. 
Boiler : 
Working pressure, Ib. sq. in.| 250 250 
Fire- “% heating surface,| | 
sq. fi eae aoe eta ae 217 230-5 
Tube baiting surface, sq. ft.! 2,097 | 2,577 
eee. ye on) eel 2,314 } 807 
Superheater, sq. ft. bso 653 | 856 
Grate area, sq. feet. .| 45 50 
Tractive effort at 85 per ‘cent.| 
boiler pressure ...|  40,3001b. | 40,000 Ib. 
| 


As may be seen from our drawings, the stream- 
lining has been built up on a steel framework 
round the boiler. Access is readily obtained to the 
smoke-box by swinging back the two quarterings 
which make up the front streamline casing. The boiler 
barrel is 22ft. 6in. long and its outside diameter is 
5ft. 8£in., increasing to 6ft. 5in. Its shell is of nickel 
steel, the inner fire-box being of copper. The fire- 
box stays are of steel with the exception of the outer 
and top few rows, which are of Monel metal. The 
throat plate stays are also of Monel metal. To allow 
the gases to complete their combustion before 
entering the tubes, the fire-box has been extended 
into the barrel of the boiler. The large flues are 
screwed into the fire-box before being expanded. A 
fire door of the sliding type is fitted and it has been 
carefully designed to direct the incoming secondary 
air down on to the fire. 

For feeding the boiler an exhaust steam injector 
with 13 mm. cones is fitted on the fireman’s side, and 
on the left-hand or driver’s side is a live steam injector 
with 13 mm. cones, both of these being of the flooded 
type. Both injectors deliver to the boiler through top 
feed clack valves which discharge into the trays 
within the steam space, wherein any gases contained 
in the water may become disengaged, the de-aerated 





Adhesion Factor: 3-73 


L.M.S. LOCOMOTIVE ‘‘ CORONATION *’ 


24in. diameter. Steam for the various fittings is 
taken from a manifold on the top of the fire-box 
back plate in the cab. The fittings are of the com- 
pany’s standard type, and it may be mentioned that 
the carriage warming reducing valve is of increased 
capacity in order to deal adequately with long trains. 
The boiler is provided with a sand gun of the com- 
pany’s standard type, which enables tubes to be 
cleaned during a run. 

High-tensile steel is used for the engine’s main 
frames, which are l}in. thick. At each side at the 
hind end two separate frame plates are spliced to ‘the 
main frames and carried through to the hind buffer 
beam. The outer frames are splayed outwards and 
the inner frames inwards to take the side bearers for 
the trailing two-wheeled truck. 

The four cylinders are each 16}in. diameter by 28in. 
stroke, and the piston valves have a diameter of Qin. 
with a maximum travel of 7 ;in. 

Two sets of Walschaerts gear situated outside the 
frames drive the outside piston valves direct and 
the inside piston valves by means of rocking levers, 
the whole arrangement being specially designed with 
a view to allowing both sets of valves to be removed 
for examination with the minimum trouble. 

The valve motion is provided with Hoffmann needle 
bearings, except the big ends of the excentric rods, 
which are fitted with ‘‘ Skefko” self-aligning ball 
bearings. The lubrication of the needle bearings is 
by means of grease gun. The exhaust passages in the 
cylinders have been carefully designed to give free 
exit to the steam without providing an excessive 
volume which would act as a reservoir. The exhausts 
from the inside cylinders and from the two outside 
cylinders are combined in the saddle casting, so that 
the blast pipe is a simple straight pipe. 

The piston valves, which are designed for lightness, 
are fitted with six narrow rings to ensure steam tight- 
ness, and the pistons are of the box type screwed on 
to the piston-rod and are provided with three narrow 
rings. 

Mechanical cylinder lubrication is provided, the 
oil to the piston valve liners being atomised by being 
mixed with a jet of saturated steam, which is taken 
from an independent supply on the boiler, so that 
atomised oil is supplied continuously while the engine 
is running, either with the regulator open or shut. 
In addition to the feeds to each of the piston valve 
liners, there are feeds to each piston packing, and two 





Brake per cent. Engine and Tender=51. 


examination. A dust shield is also provided on the 
inside face of each of the intermediate and trailing 
coupled axle-boxes. 

The supply of oil from the mechanical lubricator 
is taken through a spring-loaded back-pressure valve 
fixed at the top of the axle-box, the function of which 
is to keep the oil pipes full of oil while the engine is 
standing, so that delivery to the journal will com- 
mence immediately the engine moves. The sides of 
the axle-boxes are fitted with bronze slippers, making 
contact with the faces of the axle-box guides. 

On the leading four-wheeled bogie, side bolsters 
transmit the load from the main frames to the bogie. 
The bearing springs are of the inverted laminated 
type with screw adjustment. 

The trailing two-wheeled truck is of the Bissei 
type, and the bogie arm is anchored to the engine 
cross stretcher immediately in front of the fire-box 
throat plate. As in the case of the leading bogie, 
the weight from the main frames is taken through side 
bolsters. 

All the laminated bearing springs for the engine 
and tender are made of silico-manganese steel, the 
plates being of a ribbed section with cotter type of 
fixing in the buckle. The spring links are screwed 
to permit of adjustment. Rubber damper springs 
are also provided between the spring link heads and 
the frame brackets for the coupled wheels. 

A steam brake is provided, the brake blocks being 
suitably arranged at the front of each of the coupled 
wheels. The brake gear is compensated to give equal 
pressure on each brake block. The driver’s brake 
valve controls proportionately the application of the 
steam brake on the engine and the vacuum brake 
on the train. 

Separate steam valves are provided for controlling 
the steam to the large and small ejectors. A vacuum 
pump driven from one of the crossheads is also 
provided. 

Double sliding windows are fitted on both sides of 
the driving cab, and on both sides on the outside of 
the cab and between the sliding windows a small glass 
screen can be turned into position, so that when the 
enginemen are looking outside the cab it acts as a 
draught preventer. A hinged window giving ample 
area for look-out is fitted on each side in the front 
cab plate. Tip-up seats are fitted on both sides of 
the cab and gangway doors are fitted between the 
engine cab and tender panel plate. 
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Steam sanding is provided in front of the leading 
and middle coupled wheels for running in a forward 
direction and behind the middle coupled wheels for 
running backwards. The sand boxes are filled through 
three small doors which may be seen below the 
name-plate on the engine in our illustration. 

The tenders carry 10 tons of coal and 4000 gallons 
of water, and are modified in shape to match the 
streamlining of the engine and shape of the coaches. 
As previously mentioned, a coal pusher is provided, 
which consists of a steam eylinder mounted on the 


back of the bunker, which can be used to push the 
coal forward to the fireman’s shovel towards the end 
of the run and thereby save considerable manual 
effort. A door is arranged to give access to the coal 
bunker from the footplate, and on the fireman’s side 
a long receptacle is provided to carry the fire irons. 
The tender is provided with water pick-up gear of 
the company’s standard type, fitted with a deflector 
in front of the scoop to reduce wastage of water. 
Oil gun lubrication is also used for such items as the 





hand brake and water pick-up handles. 








Mechanical and Electrical Traction 
Equipments. 


7FIHE present activities of the English Electric Company 
in the field of mechanical and electrical traction 

- equipment were demonstrated last week, when a party of 
visitors composed largely of overseas engineers and Press 
representatives paid a visit to the company’s Preston 
works. Never have we found these works more busy or a 
greater variety of jobs in hand. Work in progress includes 
the construction of four coach all-steel welded articulated 
oil-electric trains for the Ceylon Government Railways, 
all-steel rolling stock, and an 84-ton main line express 





supply for control purposes is obtained from Westinghouse 
compressors. Current for control and lighting is generated 
at 24 volts. Water radiators under the seats heated by a 
waste gas boiler in the engine compartment serve for 
heating the coaches. 

Although the coaches have the same power unit and 
underframe, they are of four different types, designated 
A, B, Bl, C, and D. The first two types seat thirty-nine 


second-class and thirty-eight first-class passengers respec- 
tively. 


The Bl coach is a buffet coach, seating twenty- 





Om LOCOMOTIVE FOR MEXICO 


passenger locomotive fitted with the company’s patented 
quill cup drive for the New Zealand Government Railways, 
oil mechanical railcars for the Buenos Aires Southern and 
Western Railways and the Entre Rios Railway, oil mech- 
anical locomotives for works and auxiliary shunting duties, 
as well as many all-metal and composite motor omnibus 
bodies, including 150 bodies of special design for the 
Birmingham and Midland Motor Omnibus Company. 

For the Buenos Aires Railways ninety-nine oil mech- 
anical 5ft. 6in. rail coaches, each weighing 21-5 tons and 








UNDERFRAMES ON SWELDING BEDS 


capable of a speed of 45 m.p.h., are being constructed. A 
Gardner 102 H.P. engine supplies the power in each 
case, and an _ electro-pneumatic controlled epicyclic 
preselective Wilson gear-box and a _ reverse box 
controlled the same way are fitted. Although 
each coach is a_ self-contained unit, three coaches 
can be operated in multiple from any driving position. All 
auxiliaries are belt driven from the engine. The brake 
gear is of the Westinghouse vacuum type, and the air 


in 





eight first-class passengers; type C a composite coach, 
seating thirty-four first and second-class passengers ; and 
type D a goods and postal wagon. All the underframes 
are welded and the body, sides, and roof panels are welded 
to pillars. All-welded bogies are also employed. 

For the Entre Rios Railway the company is supplying 
eight oil mechanical rail coaches built on the same lines 
as those described, but with a gauge of 4ft. 84in. and with 
a seating capacity of forty. 

Six motor coaches and the same number of driving 








ALL WELDED POWER COACH 


trailer coaches are being built for the Wellington-Johnson- 
ville section of the New Zealand Government Railways. 
The gauge is 3ft. 6in. Power is collected from a 1500-volt 
overhead line. Each motor coach is fitted with two power 
bogies, each carrying two 165 H.P. motors, giving 660 H.P. 
per coach. The electro-pneumatic equipment is mounted 
on frames in the underframe of the motor coaches and is 
arranged for multiple-unit operation up to a maximum of 
three two-car units. The coaches are fitted with a West- 


inghouse electro-magnetic automatic air brake. Special 
features are filtered air for the motors, drawn from the 
sides of the coach, a motor generator set for battery charg- 
ing, and the 100-volt control circuits, an air compressor for 
supplying air both to the brakes and control gear, remote- 
controlled air-operated door gear, and 1500-volt coach 
heating. 

For the Ceylon Government Railways the company is 
building six oil-electric motor coaches and six trailer 
coaches of 5ft. 6in. gauge. There are to be three articulated 
units made up of MC-TC-TC-MC. The weight per four- 
car unit is 112 tons and each unit will carry 300 passengers. 
Each motor coach is being fitted with a 200/220 B.H.P. 
oil engine made at the company’s Rugby works, and drives 
main and auxiliary generators, which supply power for 
the two main 112 H.P. motors and the auxiliaries respec- 
tively. Electro-magnetic contactors control the power 
and auxiliary circuits and the control is suitable for the 
operation of two four-coach units in multiple from any 
one driving position. All engines can be started or 
stopped from any driving position and in the event of 








WELDED BODY FRAMING 


failure of the lubricating oil system on the engines the fuel 
supply is cut off and the engine shut down, when lights in 
the driver’s cab indicate that the trouble has occurred. 

Oil-electric locomotives in hand for the Southern Rail- 
way are to be used for shunting yard service. They are 
fitted with 300/350 H.P. six-cylinder engines manufac- 
tured at the Rugby works, a 240 kW main generator and 
a 11-kKW auxiliary generator, which supply the main 
200 H.P. driving motors and the auxiliaries respectively. 
Electro-magnetic control is used and it is possible to 
operate the traction motors in series and in parallel to 
give a wider scope for the locomotive and to enable it to 
be used for general purposes involving a slightly higher 
speed, as well as for shunting. To take full advantage of 
the weight for shuntmg the three axles are coupled. At 
low speeds the maximum draw-bar pull is 32,000 lb., and 
it is possible to run the locomotive with light loads up to 
@ maximum speed of 35-40 m.p.h. The Westinghouse 
straight air brake is controlled by a self-lapping driver's 
brake valve. 

Special features of the locomotives are English Electric 








torque control, which enables the full output of the engine 





UNDERFRAME FOR CEYLON GOVERNMENT RAILWAYS 


i to be used at predetermined constant speeds at whatever 


tractive effort is required up to the adhesive limit of the 
locomotive. As the control compartment is partitioned off 
from the engine-room, the control gear is protected from 
oil and dust, and as this compartment is between the 
engine-room and driver’s cab and is sound imsulated, the 
driver can hear shunting signals on the track. A dual 
driving position enables the driver to leave his controls 
on one side of the locomotive and pick up controls at the 
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other side. A dead man’s handle has a time lag device, 
which prevents the shutting down of the engine and the 
application of the brakes for five to six seconds so as to 
enable the driver to walk from one control position to the 
other whilst running. A small breakfast cooker enables 
drivers on continuous eight-hour shifts to cook meals 
without leaving the shunting yard. A thermostatically 
controlled fan keeps the engine water and lubricating oil 
at the correct temperature at approximately 180 deg. 

A 3ft. 6in. gauge, 1500 D.C. locomotive weighing 34 tons 
is being supplied to the New Zealand Government Rail- 
ways (Wellington-Tawa Flats) and nine other complete 
electric al locomotive equipments are being built for these 
railways, which are constructing the mechanical parts 
themselves. Four 310 H.P., 700-volt motors are con- 
trolled by electro-magnetic control gear arranged for 
multiple unit operation of two locomotives from any one 
driving position. The engine is fitted with the maker’s 
quill spring cup drive and all the motor weight is spring- 
borne. Special features are forced ventilated motors with 
filtered air, separate control of each pantograph trom any 
driving position when operating two locomotives in multiple 
units, an oil-fired flash boiler for heating the train and 
for warming the water in the lavatories, and a dead man’s 
pedal, duplicated at each side of the cab, made inoperative 
by turning the controller reverse and main handles to the 
off positions. A high-speed current limiter, when opened 
by a line surge or short circuit, inserts resistance in the 
circuit and limits the current to be broken by the electro- 
pneumatic switches, which automatically open in sequence 
after the current limiter. 

Other railway equipments brought to the notice of the 
visitors were an L.M.S. 4ft. 8$in. gauge 54-ton shunting 
locomotive, and a demonstration 4ft. 84in. gauge rail coach 
fitted with a compression ignition engine built at the 
Rugby works. 

Modern practice in the construction of all-metal welded 
and composite motor omnibus and motor coach bodies 
was well exemplified in the body building shops, where 
contracts were in hand for Ashton-under-Lyne, Stockport, 
the Birmingham and Midland Motor Omnibus Company, 
Oldham, South Yorkshire, Barrow, Warrington, and 
Southend-on-Sea. 

A single-deck trollybus for Moscow is mounted on a six- 
wheel chassis and is fitted with English Electric equip- 
ment. It has pneumatically operated doors on the offside 
and, in accordance with Continental practice, the driving 
position is on the nearside. The vehicle is much wider 
than would be permitted in this country, where the 
maximum overall width must not exceed 7ft. 6in. The 
seating is of the semi-luxury type and, owing to the extra 
width, there is much more room in the gangway than is 
available on vehicles built to meet British regulations. 








The New A.E.C. Service Depot. 


Tue Associated Equipment Company is, of course, 
well known for its work in producing motor buses, but 
it also manufactures lorries and other vehicles of various 
types. Such a large output naturally leads to a con- 
siderable amount of maintenance work, and up to now the 
company has kept a service depét at North-road, 
Caledonian-road, London, N.7, but it has proved 
inadequate to cope with the business offered. So a new 





depé6t has been built near the company’s main 
factory at Southall, on the Uxbridge-road, where 
there is ample room for further expansion. The new 


depét was officially opened last Tuesday, July 13th. The 
site not only has the advantage of being close to the 
company’s i eg works, but also faces a new high- 
way which is pl t the Great West Road 
with the North. Cireular Ring Road. It has been con- 
structed on really modern lines, as will be seen from our 
illustrations above. Incidentally, the North-road depét will 
not be closed down and will undertake minor repair duties 
and the dispatch of spare parts principally by train. 

The new building has a floor area of 35,000 square feet 
in one storey, and has five main entrances, each of which 
is steel shuttered and has a headroom of 16ft. The doorway 
at the west end gives access to a concrete “ float” with 
an area of 7200 square feet, where there is equipment for 
washing down and for the easy handling of test loads. 

A spacious bay has been provided for the reception 
of vehicles, and here the kit is removed and all details 
are recorded of the work to be executed. Adjoining this 
bay are the superintendent’s and general offices, a drivers’ 
rest room, and a “ spares” waiting room provided with 
a telephone so that those in charge of vehicles may, if 
necessary, communicate with their employers. Nearby 
are a fuel pump test room and the stores, the latter 
occupying one-fifth of the total area of the building. All 
small components are stocked in steel bins and the 
passageways are strongly illuminated by low-hung 
lamps, so that at night identification of any part may be 
readily made. 

A feature of the general equipment is the extensive 
use made of compressed air as the driving power for 
overhead cranes, drilling, and riveting machines, &c. 
Indeed, it may be said that in this respect compressed 
air has largely replaced electricity which is only used for 
certain self-operated machines and for lighting purposes. 
The compressed air is obtained from an Ingersoll Rand 
compressor driven by a 50 H.P. electric motor; this 
equipment operates automatically in response to the 
demands made upon it. 

The six pits, some of which we illustrate, are 
lined with glazed bricks, provided with compressed air 
points, and are illuminated at night by recessed dioprism 
lights. Each is linked to an end communication pit, 
similarly lined, fitted with work benches, and of such 
a width as to allow the maximum freedom of movement 
to the men at their work. In order to secure the greatest 
possible light during the day, windows adjacent to these 
pits are carried down almost to ground level. An under- 
ground exhaust system provides for the extraction of 
foul air when engines are running. 

The bays for unit repair and overhaul work are grouped 
together, and include a short engine assembly track 
provided with six travelling stands. A- feature of 
these stands is that they can be rotated into any desired 
position, thus greatly facilitating the work of the fitters, 
of which at least two can always be employed on any 
one unit. Conveniently grouped on the opposite side 
of the track are the machine tools, including radial drills, 
grinders, lathes, &c., and at its extremity are two “‘ running 
in stands ” adjustable for any types of engine. There are 
also special fixtures for gear-boxes, differentials, and 
radiators, all designed to speed up the work of dismantling 
and assembly as much as possible. The equipment 
includes an electrically driven boring bar for main bear- 
ings, and a mobile electrical test plant for carrying out 
immediate and comprehensive tests on vehicles brought 








in for repair, as well as test apparatus of a fixed type 
for electrical components, brake exhausters, and servo 
motors. 

Current for lighting and power is provided by one of 
the company’s own standard generating sets, illustrated 


above. It comprises a 115 mm. bore by 142 mm. 
stroke, six-cylinder, 100 B.H.P. stationary oil engine 


direct coupled to a B.T.H. alternator with a continuous 
output of 60 kW at 415 volts, three-phase, 50 cycles, at 
1500 r.p.m. The air compressor plant, the generating 
set, and the boiler for the heating system are all closely 
grouped in one corner of the building, where there is also 
a storage tank for 10 tons of fuel oil. 

When the depot is in full operation it will be capable 
of dealing with up to forty vehicles at one time. It is 
already organised to function for twenty-four hours of 
the day. 








The Quarter’s Shipbuilding 
Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the end 
of June last show that in Great Britain and Ireland there 
is an increase of 185,519 tons in the work in hand, as 
compared with the figures for the previous quarter. The 
present total of tonnage under construction, 1,199,973 
tons, exceeds by 351,241 tons, or more than 40 per cent., 
the tonnage which was being built at the end of June, 
1936, and is the highest quarterly total recorded since 
June, 1930. It exceeds considerably the aggregate tonnage 
now under construction in the four leading countries 
abroad. About 100,000 tons—8-3 per cent. of the tonnage 
now being built in this country—are intended for regis- 
tration abroad or for sale. 

The tonnage now under construction abroad*— 
1,682,887 tons—is about 245,000 tons more than the work 
which was in hand at the end of March last. The leading 
countries abroad are :—Germany, 416,881 tons; Japan, 
318,277 tons; United States of America, 198,654 tons ; 
Holland, 188,464 tons; Sweden, 138,720 tons; and 
Denmark, 95,615 tons. 

The tables show that of the tonnage being built abroad, 
557,248 tons, or 33-1 per cent., are intended for registra- 
tion elsewhere than in the country of build. 

The total tonnage under construction in the world* 
amounts to 2,882,860 tons, of which 41-6 per cent. is 
being built in Great Britain and Ireland, and 58-4 per 
cent. abroad. The quarterly total for the world shows an 
increase of 430,809 tons over the figures at the end of March 
last, and is the highest recorded since June, 1930. 

In Great Britain and Ireland construction was com- 
menced upon 367,698 tons during the last three months, 
an increase of 114,205 tons, as compared with the corre- 
sponding total for the March quarter. During the quarter 
erided June last, 252,608 tons were launched in Great 
Britain and Ireland, an increase of 76,922 tons as com- 
pared with the previous quarter. Similar figures for 
abroad are 596,645 tons commenced, and 467,698 tons 
launched, showing, as compared with the previous quarter, 
an increase of 113,792 tons in the tonnage commenced, 
and of 164,734 tons in the tonnage launched. 





* From Russia, no returns have been received; for Spain, 


complete information is not available. 





82 


THE. ENGINEER 





Juty 16, 1937 








Steam and motor oil tankers of 1000 tons gross and 
upwards under construction in the world amount to 
ninety-five vessels of 735,612 tons, of which twenty vessels 
of 140,765 tons are being built in Great Britain and Ire- 
land, sixteen vessels of 158,090 tons in Germany, eighteen 
vessels of 128,255 tons in the United States of America, 
nine of 75,792 tons in Japan, twelve of 69,240 tons in 
Holland, six of 53,350 tons in Denmark, and five of 46,100 
tons in Sweden. 

The vessels being built in the world at the end of June 
include thirteen steamers and thirty-five motorships of 
between 8000 and 10,000 tons each, five steamers and 
thirty-three motorships of between 10,000 and 20,000 
tons, five steamers and five motorships of between 20,000 
and 30,000 tons, and four steamers each exceeding 
30,000 tons. 

Of the 1,199,973 tons under construction in Great 
Britain and Ireland at the end of June, 485,914 tons con- 
sisted of motorships, while at the same date the motor- 
ship tonnage being constructed abroad, 1,101,149 tons, 
was 537,187 tons in excess of that of the steamers. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 1,187,000 H.P. This 
figure includes 105 sets of turbine engines of about 684,000 
S.H.P. The horse-power of the steam reciprocating 
engines, about 503,000 H.P., represents 16-6 per cent. of 
the total horse-power of marine engines now being built 
in the world. The figures for oil engines aggregate approxi- 
mately 1,852,000 H.P. and comprise 60-9 per cent. of the 
world’s total horse-power of marine engines under con- 
struction. 

Of the merchant shipbuilding in hand throughout the 
world at the end of June, 1,751,231 tons or nearly 61 per 
cent., are being built under the inspection of Lloyd’s 
Register. Of this total, 1,052,606 tons, representing 
87-7 per cent. of the tonnage being built, are under 
construction in Great Britain and Ireland; while of the 
tonnage being built abroad, 698,625 tons, or 41-5 per cent., 
are being constructed under the inspection of Lloyd’s 
Register. 








Stand for Drawing Board. 


THE device, of which we give a line sketch below, is 
produced by E. N. Mason and Sons, Ltd., of Arklight 
Works, Colchester, and has the purpose of very readily 
enabling the draughtsman to adjust his board to any con- 
venient angle from vertical to horizontal. It can be 
attached to any convenient piece of furniture, such as 
a chest of drawers or a bench. As will be gathered 
from the sections, it is a simple framework of angle sections, 


enamelled grey, that can be screwed down to any 
convenient base. The upper part of the frame is 
Se a be 
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STAND FOR DRAWING BOARD 


screwed to the back battens of the drawing board, and is 
pivoted to the lower part. The slope of the board is adjusted 
by two quadrants and thumbscrews. The device 
is made in several sizes for standard drawing boards, and 
gives a rise from the table to the board in a horizontal 
position of Ift. ljin. It is noteworthy that it can be 
packed away in a corner when not in use and brought out 
in case of need, while when in use it does not encumber 
the table greatly. 








Compression Joint Pipe Couplings. 


Tue illustration shows the improved Simplifix coupling, 
manufactured by Simplifix Couplings, Ltd., 3, Victoria- 
street, London, 8.W.1. This type of coupling can be used 
for compression joints for a number of different types of 








Anti-friction Sealing Ferrule 


Collar 
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T-PIEcE PIPE COUPLING 


pipe, including copper, duralumin, steel, and tungum 
tubes for aircraft. The manufacturers hold the Air 
Ministry approval for their use in this connection. 

As can be seen in the engraving, the joint depends on 
the use of a sealing ferrule or “ olive,”? which is com- 
pressed between the conical counterbore on the male 





fitting and a nut. By this means the pipe which passes 


through the ferrule is gripped and a tight joint effected. 
The Simplifix coupling, however, is additionally provided 
with an “ anti-friction collar,” whereby, it is claimed, the 
danger of twisting and breaking the sealing ferrule and 
thus causing a leaky joint is obviated. The collar, which 
is inserted between the nut and the-sealing ferrule, turns 
as the nut is tightened. The company state that this 
coupling will withstand vibration because the tube is 
not damaged in any way, either by heating or expanding, 
as with other types of joint, and because no harder metal 
than the pipe itself comes into contact with the pipe. In 
order to make the joint the tube is passed through the 
nut, collar, and ferrule as far as the shoulder in the fitting. 
The joint is then made by screwing up the nut. 

Simplifix fittings are made in a number of materials, 
such as brass, gun-metal, steel, duralumin, and tungum. 
In the case of steel fittings, a protective cadmium treat- 
ment is applied; duralumin and aluminium parts are 
protected by an anodic treatment. 








A Variable-Speed Gear for Textile 
Machinery. 


THE illustration herewith shows a variable-speed gear 
which has been manufactured by Crofts (Engineers), 
Ltd., of Thornbury, Bradford. This form of drive is 
for application to a machine in the textile industry, 





nickel has been made 2-75 per cent. in place of 3-00 per 
cent. As regards the mechanical tests the Brinell hardness 
range has been made 248-302 in place of 241-293. When 
bars are over 4in., diameter or thickness an additional 
Izod test is required from the core, the value to be not 
less than 30 foot-pounds. The temper-brittleness test 
on each cast of steel is no longer required, and the up- 
ending test on bars and billets for forging has been 
deleted. The other modifications introduced relate to 
the selection and preparation of test samples, particularly 
those for connecting-rods. 


PORTABLE CHEMICAL FIRE EXTINGUISHERS. 

No. 740—1937. This Specification for Portable Chemical 
Fire Extinguishers deals with the foam type and carbon- 
tetrachloride extinguishers. It forms a supplement to 
the specifications for the acid-alkali type of port- 
able chemical fire extinguishers. These specifications 
have been prepared to meet the need felt by users 
and manufacturers for nationally agreed standards for 
their equipment. The specifications cover, amongst other 
things, the materials and construction, shape, method oj 
actuating, dimensions, and thickness, the chemical charge, 
and gas expansion space. 

TUNGSTEN FILAMENT GENERAL SERVICE 
ELECTRIC LAMPS. 

No. 161—1937. It has always been felt that the text 

of B.S.S. No. 161 was complicated, and an endeavour has 








VARIABLE-SPEED GEAR 


wherein an automatic variation in the speed of the 
driving unit is required in order to maintain a constant 
winding speed with a varying roll diameter. 

An electrical automatic control device, by means of 
@ mercury switch operated from the follower guide roll, 
varies the speed in accordance with the increase in the 
roll diameter. In the accompanying engraving the cover 
of the mercury switch is shown removed in order to show 
its construction. Variation in speed is obtained by 
means of expanding V pulleys. An automatic cut-out 
is arranged to operate at a predetermined maximum 
and minimum speed. The drive comprises a 7 H.P. 
electric motor running at 710 r.p.m., driving by means of 
a Crofts’ V-rope drive to the constant-speed shaft of an 
open type variable-speed gear, which drives the output 
shaft through a pair of spur gears. The speed of the 
output shaft can be varied between 344 and 28-6 r.p.m. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





LAND AERODROME AND AERODROME LIGHTING. 


No. 563—1937. The Specification for Land Aerodrome 
and Airway Lighting has just been revised by the British 
Standards Institution. The revision has been under- 
taken as the result of several years’ experience and the 
progress made during that time, both nationally and 
internationally. Wherever international recommenda- 
tions have been agreed by the International Illumination 
Commission, these recommendations form the basis of 
the new specification. The chief points in the revision 
are modifications to the arrangement of aerodrome 
obstruction lights, and the provision of an automatic 
covering for all live parts of the boundary light imme- 
diately any of those parts are momentarily exposed after 
collapse of the boundary light. The flashing character 
of the aerodrome beacon has been more closely defined, 
and certain modifications have also been made to the 
specification for aviation colours. 


NICKEL CHROMIUM STEEL. 


48.11—1937. This specification is a revision of and 
replaces B.S. Specification 38.11. The only alteration 
to the chemical composition is that the lower limit for 
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DRIVING UNIT 


been made in this revision to simplify the form of pre- 
sentation. In order to simplify appreciably the procedure 
for determining the average efficiency throughout life of 
a lamp, advantage has been taken of the relatively small 
change in light output of modern lamps during life, and 
of the fact that this change is practically proportional to 
the time of operation. The average value is defined as the 
value after 500 hours’ operation, which in turn is taken as 
the mean of two measurements taken at approximately 
400 and 600 hours. The effect of small photometric errors 
is reduced by the use of two observations to determine the 
average efficiency. This procedure leads to economy by 
reducing the amount of photometry required. Tables 2 
and 3 of the Schedule for coiled-coil Lamps have been 
revised and Table 3 has been simplified. 


STANDARD DIMENSIONS FOR MACHINE TOOL 
ELEMENTS. 

No. 739—1937. The Institution has recently issued a 
Specification for Dimensions of Machine Tool Elemerts, 
including Milling Machine Spindle Noses and Arbors, 
Tee Slots for Milling Machine Tables, Spindle Noses for 
Drilling Machines, and Spindle Flanges for Combination 
Turret Lathes and Capstan Lathes. This specification 
forms one of the series for Machine Tool Accessories, Two 
sizes of quick-taper spindle noses and arbors for milling 
machines, viz., 34in. and 5yin. diameter, were included 
in the 1931 edition of B.S. Specification No. 122, Milling 
Cutters and Reamers. It was subsequently found that 
additional sizes were required, viz., 2%in. and 7}in. dia- 
meter, and particulars of all four sizes are given in the new 
specification. The spindle flanges for combination turret 
lathes and capstan lathes standardise a new practice. 
Spindle flanges for centre lathes are under consideration 
and other details will be added from time to time. 








Bic Unirep States PoWER AND IRRIGATION PRoJECT.— 
The United States Senate has d a Bill authorising the 
construction of the Grand Lake-Big Thompson combined 
power and irrigation project in Colorado. The scheme is 
for the diversion of 310,000 acre-feet of water annually 
through a 13 miles long tunnel under the Continental 
divide, thereby supplying irrigation water to 615,000 acres 
of land which now lacks an adequate supply. In addition 
to the tunnel, the system would comprise nine canals, 
five reservoirs, a diversion dam, two pumping plants, and 
a power plant for the initial installation, with the subse- 
quent development of five additional power plants as the 
demand for energy increases. The cost of the project is 
estimated at forty-four million dollars. 























JuLy 16, 1937 


THE ENGINEER 





83 








The Use of Nickel in Non-Ferrous 
Alloy Castings.* 


By J. O. HITCHCOCK, B.Sc. 
No. II. 
(Continued from page 56, July 9th.) 
ZINC-BASE ALLOYS. 


Tue effect of nickel in zinc-base die castings is of par- 
ticular interest because of the likelihood of nickel or 
nickel-plus-chromium plated scrap being occasionally 
present in the charge. From this point of view nickel, if 
it goes into solution at all, is not regarded as deleterious, 
and it is not essential, as is the case with lead, tin, and 
cadmium, to place strict limits on its presence. Nickel 
acts like copper and magnesium in retarding the decom- 
position of the unstable / constituent into « and y. As is 
well known, this decomposition is accompanied by a 
volume change and results in microscopic cracks and a 
strong liability of the castings to intercrystalline corrosion. 

Up to 0-3 per cent. of nickel is being used to a limited 
extent in zine-base die castings of the usual aluminium 


vehicle bearings subjected to heavy loadings and high 
speeds. It has a Brinell hardness number of 26. 


LEAD-BASE ALLOYS. 


The position of nickel in relation to lead-base bearing 
alloys is rather more definite than in the case of the tin- 
base alloys in that it has an established function. Wide- 
spread efforts have been made to devise a lead-base 
bearing metal which would have properties comparable 
with those of the tin-base alloys, and experiments nave 
taken the direction of the improvement of ternary lead- 
antimony-tin alloys by the addition of further elements. 
As a result the well-known ‘ Thermit ” alloy has been 
developed. Thermit (or Eel Brand) has the following 
approximate composition :— 


Per cent. 
Antimony... 14 tol6 
Pree 5 to 7 
Copper 0-8to 1-2 
Nickel 0-7to 1-5 
Arsenic 0-3to 0-8 
Cadmium ... 0-7to 1-5 
Lead ... ; 72 to 78-5 


The nickel combines with antimony and the compound 
so formed acts as a hardening agent. Best results are 
obtained if the nickel content does not exceed 10 per cent. 





TaBLE Il.—Chemical Compositions of Nickel Containing Aluminium Casting Alloys. 











Alloy Cu. Ni. | 
“ME the 4-0 2-0 
R.R. 50 ... 1-3 0-9 j 
R.R. 53 ... 2-2 1-3 
R.R. 53C a6 1-15 0-8 | 
Ceralumin ‘‘C”’ 2-5 1-5 
‘“*Lo-Ex”’ ee eae 0-9 2-0 | 
“* Birmasil Special” 0-1* 2-5 -3°5 | 
AHS ua a) ia 3°0-4°5 1-75-2-5 | 


and copper and magnesium contents, but the effect of 
nickel in preventing intercrystalline oxidation is not as 
great as that of magnesium alone. Although comparative 
figures on the effect of nickel on the mechanical properties 
of zine-base die castings are lacking, it is said to give a 
mild improvement in the tensile strength and impact 
values without loss in elongation. Since the melting 
point of nickel is so much higher than that of zine, diffi- 
culty might be expected in getting the nickel into the 
alloy. Actually by using an intermediate alloy, e.g., of 
nickel and aluminium, no trouble is normally experienced. 
TIN-BASE ALLOYS. 

The réle of nickel in tin-base bearing metals is still a 
matter of some controversy. Its presence is not considered 
harmful, and it is, indeed, actually the practice in some 
instances to incorporate a small percentage of it in tin- 
base alloys. 

It has been stated that nickel increases the ductility 
and eliminates the tendency to cracking without impairing 
the wearing qualities, but evidence in support of this 
statement is somewhat contradictory. Increase in the 
copper content appears to be necessary to counteract the 
effect of nickel in combining with the copper and conse- 
quently suppressing the formation of the strength-giving 
copper-tin needles. High percentages of nickel, e.g., 5 per 
cent., give an appreciable increase in hardness; but, 
owing to the formation of the compound Ni,Sn,, such 
additions lead to unfavourable impact properties. 

In some standard specifications,‘ nickel is specified and, 


* Maximum. 





Mg Fe. | Si. | Mn. Ti. 
1-5 0-6* 0-6* = | a = 
0-1 1-2 2-25 | ae | 0-18 
1-5 | 1-2 1-25 — | 0-07 
0-5 1-1 | 2-5 = | 0-16 
oe eee 1-2 ahs | Ce 0-165 
1-0 oo 14-0 pes ae 
— 0-6* | 10-0-13-0 O-5* | ey 
0-5* | 2-0-4-0 | 4:0- 5-0 0-5* | ee 





of the antimony content. Nickel also raises the softening 
temperature of the alloy to approximately 230 deg. Cent. 
Certain precautions in tinning and casting must be taken, 
but it is a useful alloy for general purposes, and has been 
particularly successful for cold rolling mill bearings and 
turbo-generator journal bearings. It has a comparatively 


Taste 1V.—Heat Treatment of Cast Aluminium Alloys. 





elevated temperatures, a matter of growing importance in 
modern internal combustion engines. The following 
figures illustrate this point :— 


Temperature, Tensile strength, Brinell hardness 
deg. Cent. tons per sq. inch. number. 
DE are coe! gu ORME) Spee’ - tare -. 32°5 
100 -. 6-8 “<> eee 
150 woe eee . 12-0 
200 o a2 os 75 


As in the case of the nickel-containing lead-base alloys, 
care is necessary in the metalling operations. Melting 
points and pouring temperatures are, of course, higher 
than the tin-base alloys, and slow cooling is essential to 
prevent cracking. High bond strengths are, however, 
readily obtainable. Cadmium-nickel bearing alloys have 
been adopted as standard for big-end motor vehicle engine 
bearings, &c., and probably they would have become 
further established were it not for the uncertainty which 
has existed concerning world cadmium supplies and prices. 


ALUMINIUM ALLOYS. 


A further group of alloys to be considered in connection 
with small nickel additions is the important field of light 
aluminium alloy castings. The general effects of nickel, 
when correctly applied, are, both before and after the 
usual type of age-hardening treatment, an all-round 
improvement in physical and mechanical properties, 
particularly from the point of view of strength at elevated 
temperatures. It would not be possible in the space 
available to deal with each nickel-containing aluminium 
casting alloy individually, but Tables II and III set 
forth the composition and properties of those commonly 
employed in this country. Table IV gives the heat treat- 
ments required to develop the maximum mechanical 
properties, and Table V shows the physical properties of 
the same alloys, some of which are covered by patents. 

The heat treatment of the nickel-containing alloys is 
of the same nature as that for duralumin, namely, a soften- 
ing quench followed by a hardening (precipitation harden- 
ing) ageing treatment at room or shghtly elevated tem- 
peratures. The constituents causing hardness are not, 
however, identical with those in duralumin. Nickel 
modifies the normal CuAl, compound and also combines 
with aluminium as NiA],. 

““Y” alloy, the best-known alloy in this group, was 
first developed during the war to meet the need for a 
strong light alloy suitable for aero-engine pistons. Its 
properties at high temperatures are particularly good, and 











Solution treatment. 
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Ageing treatment. 

















Alloy. ; 
, Heat at deg. C. Hours. Quench in. |Heatatdeg.C.| Hours. | Quench in. 
= {ume 510-520 | 2 Boiling water 100 2-3 Water or air 
TuART  idap 510-520 } 2 - | Room tem- 120 
| perature 

R.R.50 po a) ~e 170 10-20 | ‘a 
R.R.53 525-535 2-4 | Boiling water 170 15-20 | 
RaAtsc ... ... 525-535 | 2-6 ne 165 15-20 ss 
Ceralumin ““‘C” 515-535 | 4-6 Water 175 16 Water 
“le-Bn” ... 515 | 2-3 ‘ 180 2 _- 





high compressive strength and a Brinell hardness of 29, 
from which it can be seen that from a hardness point of 
view it compares favourably with the tin-base alloys. 


CaDMIUM-BASE ALLOYS. 


A further group of bearing alloys which has been studied 
and developed in recent years is that having cadmium as 





TaBeE I11.—Mechanical Properties of Nickel-containing Cast Aluminium Alloys, 


























| | 
Tensile | } 
a ee re oer i erie ! | | 
‘ear stress| | Fatigue 
Alloy. Form. Heat a ae a MS., | E., | Brinell. limit, 
treatment. | per cent., | tons per | tons per per cent. | | tons per 
tons per | sq. inch. sq. inch. | 8q. inch 
| | | sq. inch. 
edi foe ..| Sand cast | Quenched and — | — bio ebek@ie 1-3 | 95-105 | _ 
aged | | | | } 
Chill cast Quenched and | -- | - 18-20 3-5 | 100-110 book 7-1* 
| aged | | | | 
K.R. 50 Sand cast | Precipitation 9-11 11-13 | 2-4 65-75 14-5 
| only 
Die cast | Precipitation 11-13 13-16 4-6 70-80 | +5-8T 
} only | 
R.R. 53 Sand cast | Complete — 18-20 0-5-1-0 | 124-148 +5-5t 
Die cast | PS 19-22 21-23 | 0-5-1-5 | 124-148 | +6-9f 
&.R.53C Sand cast | ‘‘ Solution” 9-10 14-15 2-5-3-0 70- 75 | — 
| only 
5 | Complete 18-20 “ 19-22 | 1-2 em 
| Die cast | “ Solution ” ioe’ PS a oP ea ee 9 le 
| only | 
| ss Complete 19-21 —  ngeese 3-6 110-120 =e 
Ceralumin ‘** C”’ ...| Sand cast ** Solution ” 11-13 - 14-16 | 1-3 98-104 | — 
| mi Complete 18-20 isis 19-20 | O-1 130-140 |  — 
| Chill cast ** Solution ”’ 13-14 | 19-21 | 4-6 98-104 | — 
“e Complete 21-24 — | 23-27 0-1 130-140 | +8-25* 
** Birmasil Special ” Sand cast | = | 7-9 | 12-14 | 2-4 50- 70 +3-5* 
Chill cast | — - | 8-5-10-5 16-18 3-6 | 70- 89 +5-3* 
“ Lo-Ex” 3 = SG ose > Ee ee on, 
rf Complete — {|15-2-16-4| 16-19 | 0 -0-5 | 125-140 | — 
“Paes... Pressure | _- — | 7-O-11-5 | 9-5-12-25) 0-5-2-0 | 65-101 +4:-25* 
die cast | \ | | | 
i | t | 
* 20,000,000 reversals. + 40,000,000 reversals. 
indeed, is often present up to 0-6 per cent., although|a base. Silver and copper have both been used as 


0-25 per cent. nickel is a more usual percentage. An alloy 
containing 0-25 per cent. of nickel, 7-5 per cent. antimony, 
and 2-25 per cent. copper is in use in America for motor 





* Institute of British Foundrymen, Derby, June 8th to 11th, 
4(DTD 214 antimony 6-5 to 7-5 per cent., copper 3-0 to 
4-25 per cent., nickel up to 0-6 per cent., tin balance.) 
(DTD 244 antimony 6-0 to 7-0 per cent., copper 
7:5 vo cent., nickel up to 0-6 per cent., tin balance.) 
(2B22 antimony 3-5 to 4-0 per cent., copper 3-75 to 4- 
cent., nickel up to 0-6 per cent., tin balance.) 


5-5 to 


25 per 





hardeners in cadmium, but most commercial development 
has taken place with an alloy containing nickel as the 
essential hardening element called “* Asarcoloy”’ in 
America and cadmium-nickel N.S5 bearing metal in this 
country. This alloy contains 1-3 per cent. of nickel. 
Nickel combines with cadmium (to a formula approxi- 
mating to NiCd,) to give a hard metallic compound which 
itself is embedded in a eutectic of this compound and 
cadmium, resulting in a typical so-called bearing structure. 
The requirements in a bearing metal for high-duty service 
are well satisfied by an alloy of this nature, especially from 


it is free from hot-shortness. Gravity die-cast “ Y ” alloy 
pistons are extensively used in the motor industry, but 
to some extent castings are being replaced by forgings in 
aero-engines. Light marine Diesel engine pistons are cast 
in “ Y” alloy and improved results, from the point of 
view of overcoming distortion troubles in these castings, 
have been obtained by increasing the ageing temperature 
over that shown in Table IV. 

The “ R.R.” group of alloys is a further development 
in the field of high-strength aluminium casting alloys. 
R.R.53C combines the excellent casting properties which 
R.R.50 possesses with the high tensile strength of R.R.53 
in such a way as to permit intricate parts to be cast and 
heat treated without fear of excessive casting and heat 
treatment stresses. At temperatures above 200 deg. Cent., 
however, it is inferior to R.R.53. The applications of the 
R.R. casting alloys are similar to those of ““ Y ” alloy and 
include such parts as crank cases, cylinder heads, &c. 

In the ‘ Ceralumin ”’ alloys use is made of cerium to 
improve the running property of the alloys and generally 
to refine the macrostructure. The properties and applica- 
tions of these alloys are not substantially different from 
those previously mentioned. “‘ Lo-Ex ” is interesting in 
that, whilst its mechanical properties are slightly lower 
than the other high-strength aluminium casting alloys, 
the high silicon lowers the coefficient of expansion to an 
extent sufficient to reduce considerably the design troubles 
associated with the high expansion of the ordinary 
aluminium alloys. The nickel gives increased hardness 
and improved properties at elevated temperatures. The 
presence of 3} per cent. nickel in the “ Birmasil Special ” 
alloy enables an alloy to be produced possessing the good 
founding properties and resistance to corrosion of the high- 
silicon alloys without the disadvantage of the low yield 
point normally associated with this type of alloy. “ P.2” 
has been specially developed for small pressure die castings 
required with close tolerances. 

The above remarks by no means include all the various 
alloys of aluminium containing nickel used in other parts 
of the world, nor do they more than suggest the applica- 
tions of this type of alloy. 

In preparing nickel-aluminium alloys the nickel is most 
frequently added to the molten aluminium in the form 
of a nickel - aluminium or nickel - aluminium - copper 
“hardener” containing 20 per cent. nickel, but the 
presence of nickel entails no special treatment in the pro- 
duction of castings. 


CoprPrER. 


Little attention has been given in the past to castings in 
copper containing a relatively small percentage of nickel, 
e.g., below 10 per cent. For one application, however, 
castings in such alloys are of considerable industrial 
importance. These are the slip rings used in various 
electrical machines. Slip rings collect and deliver current 
to rotating members and have constantly been a source of 








the point of view of retention of hardness and strength at 


trouble, due to the occurrence of uneven wear. Cast 





84+ 


THE- ENGINEER 





1937 


JuLy 16, 








cupro-nickel rings containing 4 to 6 per cent. of nickel have 
been found to overcome this trouble and are in wide use. 
The nickel hardens the copper, increases its corrosion 
resistance, and enables it to be more easily cast. Sand 
castings are rather more easily produced than chill 
castings ; oxidising conditions in the furnace followed by 


is obtained in a nickel-chromium-iron alloy falling in the 
range given above. Their principal applications are for 
furnace parts, and under correct conditions they can be 
used at temperatures up to 1150 deg. Cent. 
Nickel-molybdenum-iron Alloys.—For resisting hydro- 
chloric acid a group of alloys has been developed with a 











a manganese deoxidation treatment are desirable. Higher ‘ nickel-molybdenum-iron base, under the name of 
TaBLeE V.—Physical Properties. 
; Coefficient of linear 
; Thermal expansion per Patternmakers’ 
Alloy. Sp. gravity. conductivity, deg. Cent. from shrinkage, 
| ¢.g.8. units, |20 deg. to 100 deg. C, inch per foot. 

cil’ ate ceah> gatt Mac deta nt ln Shh illness ie: 2-80 (max.) 0-42 0- 000022 | cus 
R.R.50 Sen eek een hearty sek are 2-73 0-415 | 0: 000022 | 0-125 
R.R.53 2-73 0-43 | 0- 0000224 | 0-140 
R.R.53 C 2-73 0-415 0000022 - 

“Lo-Ex” . ee 2-65-2-75 0: 28-0-4 0- 000019 0-048-0- 084 

, Birmasil Speci ial” 2- 65-2 “75 _- | 0: 000019 0-156 

‘e: : — 2:7 -2-9 _ | — 





nickel/nickel-copper alloys are, of course, in extensive use, 
but it is not proposed to deal with these in any detail 
here. 


NICKEL-BASE ALLOYS. 


The foregoing sections have dealt with the question of 
the effect of nickel additions on commonly used non- 
ferrous casting alloys—the main purpose of the paper— 
but in addition to the materials falling into these classes 
there are, of course, numerous casting alloys which have 
nickel as their base and which should be briefly mentioned. 


TasBLe VI.—Physical Properties of Copper Nickel Alloys. 








iB.H.N. Spec. 
M.S., E., 2mm. __resist- 
Alloy. tens per | percent.) ball, ance. 
sq-inch. on 2in. | 40 kilos.! micr- 
30sec. | ohms 
per cm. 
: 10 copper-nickel chill) 16-1 52 75 14-8 
pete. 
90: 10 copper-nickel sand; 12-8 17 62 15-0 
cast 
96:4 copper-nickel chill} 14-2 50 64 7-4 
cast 
96 : 4 copper-nickel sand) 11-6 22 61 8-3 
cast | 
| 








For reference purposes a summary of the various types 
is given below :— 

Nickel.—Pure nickel itself is used in the form of castings 
required for chemical plant. It has a melting point of 
approximately 1450 deg. Cent., and therefore requires 
efficient melting equipment. Special attention must be 
paid to the presence of impurities and to moulding. The 
following are the approximate mechanical properties of 
nickel castings :— 


Yield point, tons per square inch 9 to 13 
Maximum stress, tons per square inch 27 to 31 
: . 15 to 35 


Elongation, per cent. on 2in. 
Monel.—The nickel-copper iw ‘ Monel ” (nickel 67, 
copper 28 per cent., iron, silicon, manganese balance) is 
widely used in the cast form for valve parts, chemical 
castings, &c. As in the case of nickel, close attention to 
foundry details is essential. As-cast Monel has the follow- 
ing typical properties :— 


Yield point, tons per square inch 14 
Maximum stress, tons per square inch 24 
Elongation, per cent. on rial area 18 
Brinell hardness 120 


By increasing the sible content t of Sait castings the 
hardness is greatly increased and silicon Monels are 
specially useful for steam valve parts. They are susceptible 
to further hardening by a heat treatment of the precipita- 
tion hardening type. 

Monel with 
3-75 per cent. 
silicon. 


Monel with 
2-75 per cent. 
silicon. 
agro point, tons at net 


2 40 

Mesias: stress, tons per 
square inch ... od I Bh" Coot Ee 
Elongation, per cent.on2in. 16... ... ... 5 
Brinell hardness bes . 210 . 270 


Cupro-nickels.—Cupro- sicteale ousting 20, 30, and 45 
per cent. of nickel are sometimes used for decorative 
castings, chemical castings, and castings to resist sea 
water. Their strengths are not as high as Monel, and in 
cases where a cast cupro-nickel is required it is often pre- 
ferred to use the more easily cast and cheaper nickel- 
silvers. 

Nickel-copper-tin Alloys.—The nickel-copper-tin group 
of alloys, containing usually between 20 and 60 per cent. 
nickel and 5 and 15 per cent. tin, with and without appre- 
ciable quantities of zinc, iron, and sometimes lead, alumi- 
nium, chromium, and silicon, is practically standard for 
steam valve parts, and is also used for bearings under 
corrosive and bad lubrication conditions. These alloys 
show a high hardness, which is largely retained at steam 
temperatures, and good resistance to steam erosion and 
corrosion. They are somewhat brittle, but, like silicon- 
‘containing Monel, resist metallic abrasion or galling. 
Silicon has a powerful hardening effect in the alloys, and, 
in fact, with silicon present lower tin contents can be used 
to give comparable hardnesses. The presence of 5 per 
cent. of lead gives a useful bearing alloy. The com- 
positions used are numerous, and hardness ranges from 
200 to 450 are obtainable by correct adjustment of the 
alloying constituents. 

Nickel-chromium and Nickel-chromium-iron Alloys.— 
There are two standard types of high-nickel alloys in this 
category, viz., the 80: 20 nickel-chromium alloy and the 
alloy having as a base 60 to 70 per cent. nickel and 10 to 
15 per cent. chromium, the balance being iron. Their 
outstanding characteristics are oxidation resistance and 
strength at high temperatures. Without electric melting 


equipment they are not easy to handle in the foundry, 
although small quantities can be made in good coke-fired 
pit furnaces. 


A tensile strength of 32 tons per square inch 


} 
a 

| 
| 


The following are the compositions and 


** Hastelloy.” 
as sand cast.” 


hardnesses of various grades of Hastelloy “ 


Hastelloy “A” Nickel 60 per cent. 
Moly bdenum 20 ’ 
Iron ... 20 » 
— hardness | 262 

Hastelloy * C ” Nick < 58 per cent. 
Balyhdelieen ius Soc ee ” 
MM en es Ke ~ oc 6 pa 
Chromium 14 me 
Tungsten ... ee » 
Brinell hardness _ 217 


A further alloy for the same purpose, but not containing 
molybdenum, is Hastelloy ‘* D.” 


Nickel 85 per cent. 
Silicon Ri ee tas RA Rit ON ee 10 os 
ee RE eam eT eee Se PAO Tare pa 
RE Ie Loe So Peary Fe mes 2 BS 
Brinell hardness 364 


These alloys are likely to > find an miietenitinie use, particu- 
larly for pump parts. 

Miscellaneous Nickel-base Alloys.—Whilst there are 
innumerable casting alloys with a nickel base, there is only 
one further type to be mentioned here, the very hard 
facing alloy produced in America as “* Colmonoy ” No. 6. 
This alloy is being used for a type of construction which is 
being rapidly developed, namely, the building up of metals 
by depositing an alloy from a welding rod, essentially a 
casting process. Colmonoy No. 6 contains 75 per cent. 
nickel, chromium, and boron. As deposited or cast it 
has a Brinell hardness number of 534 to 587, and is useful 
for producing hard facings on certain valve parts, &c., the 
hardness obtained being due to the presence of boride 
crystals. 

The information contained in this paper has been 
derived from a wide range of sources, and whilst it has 
not been possible to refer individually to these, a general 
acknowledgment is made of the help received in its 
eompilation. 








Defective Permanent Way. 


Two recent Ministry of Transport railway accident 
reports have had occasion to draw attention to the state 
of the permanent way. We refer to Lieut.-Colonel Mount’s 
report on the accident at Barford on March 18th (reported 
in our issue of June 4th), and Major Wilson’s report on the 
accident at Langrick on March 8th (reported in our issue of 
July 9th), both being in the southern area of the London 
and North-Eastern Railway. The two cases had almost 
analogous features—derailment, increased sideplay due 
to wear on wheels of rolling-stock, track wide to gauge, 
and trains travelling at authorised high speeds under 
conditions that were not recognised as being unsafe. By 
fortuitous circumstances, neither accident was succeeded 
by serious results. In the case of Barford, whilst the track 
was deemed to be fit, it was slightly wide to gauge, and 
therefore in a condition to contribute towards any tendency 
to oscillation on the part of the four-wheeled rear vehicle. 
Arrangements are being made to re-sleeper and re-chair 
this section next year, as, being on the main line to King’s 
Cross, there is heavy and fast traffic over it. Langrick 
is on the branch line from Lincoln to Boston, and is classed 
as a secondary line. The length of track, including the 
site of the accident, is 104 miles of double line, with three 
wayside stations, and is maintained by a gang, with a 
motor trolley, consisting of ganger, three sub-gangers, 
two of whom act as patrolmen, and nine lengthmen. No 
question arises as to the man power allotted, but the 
arrangements—or lack of them—for carrying out ordinary 
and periodical examinations of the track come under 
criticism. 

The derailment took place on a 40-chain curve, 440 
yards long, where the super-elevation was Ijin. That, 
according to the railway company’s modern standards, is 
suitable for a maximum speed of 35 m.p.h. The speed of 
the train at the time of the initial derailment was, accord- 
ing to the driver, between 45 and 50 m.p.h., but Major 
Wilson thinks it could not have been less than 60 m.p.h. 
However, no speed restriction was imposed for the curve, 
although for a speed of 60 m.p.h. on a curve of this radius 
a super-elevation of 2}in. to 3in. is now considered desir- 
able. Major Wilson is of the opinion that the deficiency 
of super-elevation added appreciably to the pressure 
on the fastenings of the outer rail, and recommends that, 
having regard to the increasing speed of traffic, it should 
be increased to conform with the latest standards. The 
permanent way on this section of line was laid new in 
1895, and about half of the original sleepers had been 
replaced. It was recognised in 1931 that this section 
required relaying, and it was proposed by the district 
engineer that a little over a mile should be re-sleepered the 
following year. Headquarters endorsed the proposal : 
‘Sleepers poor, chair-galled, but sound underside. This 
length could stand for another year.” There was, how- 
ever, no record that the proposal was subsequently re- 





submitted, nor that attention had again been drawn to 





the state of the sleepers. Major Wilson found signs of 
softness and decay in the chair seats of the original 
sleepers, and to a lesser extent in some of the later ones. 
The spikes were in a loose condition and some could be 
pulled out by hand. Over the two rail lengths at the 
original point of derailment, fifteen of the original sleepers, 
out of a total of twenty-two, still remained in the track, 
and on the removal of the chairs of the outside rail it was 
found that decay round the spike holes was pronounced. 
The trenails, some of which had been sheared, were also 
decayed, so that the holding power of the chair fastenings 
had become seriously reduced. 

The patrolman stated that he had experienced no par- 
ticular trouble with the gauge, and had not noticed that 
any of the sleepers were soft and decayed; nor had he 
reported for the last three or four years that any new 
sleepers were required, and he did not think many had 
been required during that period. The ganger of the 
length stated that about a dozen new sleepers had been 
put in during the previous twelve months on the curve 
concerned, and that he knew of the proposed renewal in 
1932, but expressed himself satisfied as to the condition 
of the sleepers. He last gauged the curve about a fort- 
night before the accident, when he found no slackness 
worse than tin. When Major Wilson examined the curve 
he found that the gauge was nowhere tight, that the 
greatest slackness noted was fin., and that at several 
points there was a gin. variation of gauge in a half rail 
length, i.e., 15ft. The permanent way inspector in charge 
of the section stated that he inspected the length on the 
same day as the ganger, but had not noticed any irregu- 
larity then or on any previous inspection. He did not 
make it a practice to carry a gauge with him, and could 
generally tell by eye if the chairs were shifting and the 
gauge becoming irregular. Major Wilson remarks: ‘* He 
{the permanent way inspector] appeared to be unduly 
complacent as to the fitness of the track to carry the pre- 
vailing traffic, and had not contemplated putting it forward 
for repewal until 1938.” The chief permanent way 
inspector’s duties were such that the greater part of his 
time was spent in supervising relaying gangs, and it was 
not practicable for him to carry out inspections of the 
track as a matter of routine. He had never inspected the 
length before the derailment. When a permanent way 
inspector reported a section of line requiring special 
attention, he made an examination of it himself, and if 
any new sleepers were required urgently they were 
supplied from his stock, but if not available he would refer 
to the district engineer. He said he had never been refused 
under such circumstances—this statement was evidently 
in reply to the ganger’s remark “that there would 
‘probably’ have been no difficulty in obtaining addi- 
tional new sleepers had he asked for them.” 

Although Major Wilson places proportionate responsi- 
bility for the derailment on the permanent way inspector, 
ganger, and patrolman, he criticises the district engineer's 
office for not re-submitting the proposal for re-sleepering 
the section. He says : “‘ Unfortunately, the matter was not 
pursued in this instance, and, indeed, was overlooked locally, 
nor apparently was any special action taken to strengthen 
the track. It appears that in these circumstances, if 
track which is reported as due for renewal is not promptly 
dealt with or if recommendations once made are not 
pursued annually until they are given adequate priority 
in the relaying programme, the district engineer and his 
staff must add unnecessarily to their responsibilities.”’ It 
should be noted that the present district engineer assumed 
duties only three weeks before the accident. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THe Emprre Exursition, SCOTLAND, 1938, 
an additional line—Temple Bar 5538. The 
Publicity’s number remains Temple Bar 0130. 

THE BRAKE AND ENGINEERING COMPANY, 
Ltd., announce that Mr. V. P. Rawlings, engineer and manager. 
retired on June 30th last, after completing nearly thirty years’ 
service with the company. By his appointment as vacuum 
brake consultant exclusively to the company, Mr. Rawlings 
will maintain his association with the firm. 

JoserH Lucas, Ltd., have purchased the shareholding in 
C.A.V.-Bosch, Ltd., of Acton, previously held by Robert 
Bosch, of Stuttgart, and they now a, own this company. 
The agreements between Lucas, C.A.V.-Bosch, and Robert 
Bosch remain exactly as siheato, and the facilities for full 
interchange of patents, together with all engineering experience 
will be continued. 


has installed 
Director for 
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LAUNCHES AND TRIAL TRIPS. 


Danpy, steamship; built by William Gray and Co., Ltd., 
to the order of Ropner Shipping Company, Ltd.; dimensions, 
length 396ft. 5in., breadth 53ft. 2}in., depth 26ft. loin. E ngines, 
triple-expansion, 2lin., 33$in., and 58in. diameter by 42in. 
stroke, pressure 200 lb. per square inch ; trial trip, June 25th. 


RoxsurcH CastLe, motorship ; built by Harland and Wolff, 
Ltd., to the order of Union Castle Mail Steamship Company, 
Ltd.; dimensions, length 474ft., breadth 63ft., depth 37ft., 
gross tonnage 7850. Engines, two-cycle, double-acting ; trial 
trip, June 26th. 

De.ius, motorship; built by 
to the order of Lamport and Holt Line, 
length 456ft., breadth 62ft., depth 37ft. 9in.; 
gross tons. Engines, two-stroke, double-acting ; 
July 6th. 

Porr Hawirax, motorship; built by Swan, 
Wigham Richardson, Ltd., to the order of the Port 
dimensions, length 433ft., breadth 59ft., depth 39ft. 
Engines, four-cylinder, opposed-piston ; launch, July 7th. 


ALDERSDALE, motor tank ship; built by Cammell Laird and 
Co., Ltd., to the order of British Tanker Company, Ltd.; dimen- 
sions, length 464ft., breadth 61ft. 9in., depth 34ft.; deadweight 
12,250 tons. Engines, four-cylinder, opposed-piston ;  con- 
structed by Wm. Doxford and Sons, Ltd.; launch, July 7th. 

BoaRDALE, motor tank ship; built by Harland and Wolff, 
Ltd., to the order of British Tanker Company, Ltd.; dimen- 
sions, length 463ft., breadth 61ft. 6in., depth 34ft. Engines, 
six-cylinder, four- stroke ; ; trial trip, July 9th. 

HorEecrown, motorship ; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Clive Shipping!Company, 
Ltd.; dimensions, length 412ft. 3in., breadth 57ft. 3in., depth 
38ft. Engines, opposed-piston, two- stroke, airless- injection; 
trial trip, July 12th. 


Harland and Wolff, Ltd., 
Ltd.; dimensions, 
to carry 6010 
trial trip, 


Hunter and 
Line ; 
din, 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
The Pig Iron Market. 


Although the new prices came into force at the 
beginning of July, an enormous tonnage of iron remains 
to be delivered under old contracts, and in some cases 
it will be months before the selling prices are fully equal 
to the costs of production. In the Middlesbrough area 
producers have been making strenuous efforts to clear off 
some of their arrears in deliveries, but so far only moderate 
progress has been made. No further orders for the delivery 
of Cleveland iron have been accepted for the current 
quarter, and supplies are still being strictly rationed. 
Shipments to Scotland have been much larger than of 
late, and until there is some relaxation in the tension 
it is unlikely that export business will be considered. In 
a few exceptional cases small orders have been booked 
with local foundrymen for delivery over the present 
and the ensuing quarter. The position as regards East 
Coast hematite discloses little change. Makers are 
despatching heavy tonnages to the principal consuming 
districts, and in order to do so have refused a large amount 
of remunerative export orders. A certain amount of 
iron has been earmarked for delivery overseas, but only 
in fulfilment of old contracts. It is reported that con- 
sumers of Midland foundry iron have obtained slightly 
better supplies, and the position has been helped by some 
easing in the demand for light castings. Although, in 
a nuinber of instances, consumers have been unable to 
obtain all the iron required, makers have been doing their 
best to supply them with tonnages at least equal to those 
delivered last year. Users whose needs have appreciably 
increased since that period have been forced to seek 
supplies from other districts or abroad. There is a con- 
tinued scarcity of forge pig iron for puddling purposes, 
and every indication that the shortage will become 
more acute in the near future. On the North-West Coast 
the output of hematite pig iron has improved to a moderate 
extent as a result of better supplies of coke, and during the 
past week furnaces have been operating at full blast. 
It is hoped that adequate quantities of coke will now be 
available to enable makers to overtake their deliveries 
more quickly. The rationing system is being steadily 
pursued in the Scottish pig iron industry, and there is 
increased reluctance to accept further forward contracts. 
Foundries in this area are busily engaged and continue 
to absorb substantial tonnages of local pig iron, as well 
as considerable quantities from outside sources. 


British Iron and Steel Production. 


The feature in the statistics for June issued in 
the monthly statement by the British Iron and Steel 
Federation is the close approach of the pig iron output to 
the 700,000 tons level at 699,300 tons, which compares 
with 996,300 tons in May, and 644,100 tons in June, 1936. 
The month’s production included 146,800 tons of 
hematite, 399,100 tons of basic, 122,200 tons of foundry, 
and 12,800 tons of forge iron. The output of steel ingots 
and castings in June amounted to 1,106,400 tons, com- 
pared with 1,047,300 tons in May and 965,900 tons in 
June last year. There were 126 furnaces in blast at the 
end of June compared with 122 furnaces at the close of 
May, six furnaces having been blown in and two having 
ceased operations during the month. The report does 
not give details, but the six furnaces were started up 
by the following works :—Stewarts and Lloyds, Ltd., 
Corby ; the Millom and Askham Hematite Iron Com- 
pany, Ltd., Millom, Cumberland ; the Stanton Ironworks 
Company, Ltd., near Nottingham; the Renishaw Iron 
Company, Ltd., near Sheffield; the South Durham 
Steel and Iron Company, Ltd., Seaton Carew ; and Dorman, 
Long and Co., Ltd., Middlesbrough. One furnace was 
blown out by Gjers Mills and Co., Ltd., Middlesbrough, 
and one by the Millom and Askham Hematite Iron 
Company, Ltd. The following table shows the monthly 
average production over a period of years, and the output 
for the past six months :— 


Pig iron. Steel. 

Tons. Tons. 
1913—-Monthly average 855,000 638,600 
1920 o = 669,500 755,600 
1929 632,400 803,000 
1934 497,400 737,500 
1935 i. ... 535,300 821,600 
1936 aw , (revised) 643,500 982,100 
1937--January <++ se. 650,700 998,900 
February 603,700 995,900 
March ... 680,300 1,109,500 
April 680,700 1,080,400 
May 696,300 1,047,300 
June ... 699,300 1,106,400 


North-East Coast and Yorkshire. 

The difficulties in covering the continued demands 
from all quarters are unabated and export orders are refused 
owing to urgency of home requirements. Anxiety 
is also felt on the question of adequate ore supplies 
obtained from Spain. Political affairs are so disturbed 
that it has been considered advisable to press forward 
with arrangements for shipments from North African and 
Mediterranean ports. On the other hand, there has been 
some improvement in the supplies of coke. Larger quan- 
tities have been available for near delivery and the position 
generally shows signs of becoming easier. Manufacturers 
of Cleveland pig iron are making determined efforts to 
reduce their arrears of deliveries. The quantities available 
for Scottish customers have been curtailed, and, desirable 
though it is to foster the export trade, conditions are such 
that it will not be possible, to consider overseas inquiries 
for some time. In ordinary conditions the approach of 
the holiday season usually has the effect of reducing 
business appreciably, but this year the abnormal demand 
has resulted in a call for increased deliveries of hematite. 
The paucity of supplies prevents any accumulation of 
stocks, and iron is going immediately into consumption. 
The position as regards supplies of steel remains acute 
in this, as in other, districts. The fact, however, that 
arrangements have been concluded between the British 
Iron and Steel Federation and the Cartel for the import of 





Unless otherwise specified home trade quotations 


100,000 tons of semi-finished and 100,000 tons of finished 
steel, in addition to the quota, has afforded a feeling of 
relief to consumers. It is understood that delivery of this 
material has been promised by next March. Meanwhile 
trade in basic and acid steel billets is virtually at a stand- 
still owing to the limits of home production having been 
reached ; and the re-rollers have at times to run their 
works at well below capacity owing to the shortage of 
material. The demand for structural steel is growing and 
a large business has been done in wire rods and strip. As 
regards finished iron complaints have been heard of delays 
in fixing prices. A feature of the demand is the insistent 
call for steel for aircraft construction, and extension of 
plant is proceeding to meet the request for this and other 
descriptions of steel. 


Scotland and the North. 


Home demands have continued to dominate the 
situation in Scotland, and many tempting inquiries from 
overseas have had to be neglected owing to the impossi- 
bility of expanding output for the time being. This 
applies to most sections of the iron and steel industry, but 
locomotive and wagon builders report some good business 
in hand, including orders for locomotives for the Egyptian 
State Railways and tank wagons for South America. 
Throughout the trade the intensity of the activity is 
illustrated by the demand for increased contract deliveries 
prior to the holidays, while the stoppages will be as brief 
as possible and are likely to be largely dictated by the 
extent of the necessity for repairs to plant. Pig iron 
manufacturers are still reluctant to contract forward and 
have to be resigned to the rationing of supplies as the only 
method of dealing with the present situation. Steel works 
are taking heavy quantities of basic and hematite iron the 
extent of their requirements having been increased by the 
approaching holidays. As regards finished goods, an 
insistent demand for steel characterises all sections of the 
trade. . Besides the requirements of the shipbuilders and 
boilermakers, as well as material for constructional pur- 
poses, the home requirements of black and galvanised 
sheets continue outstanding. If it were possible to consider 
export business the scope of the trade would be still further 
widened. Apart from the fact that the encouragement of 
the reduced import duties has led to an increase in the 
quantities of Continental semi-manufactured and finished 
material to be made available for the British market, 
reports from the Continent indicate some easing in the 
pressure of requirements there. Meanwhile the usual 
delivery dates for new business remain four to six months 
ahead, but it is hoped that new plant due to come into 
operation in the autumn will improve matters appreciably. 
On the North-West Coast the hematite furnaces have been 
working at full blast, and it may be possible to work off 
some of the extensive arrears. 


The Midlands and South Wales. 


Throughout the Midlands there is a notable 
contraction in fresh business, as little material is avail- 
able owing to works having sold most, if not all, their 
output up to the end of the year. A certain number of 
the consuming industries, anxious to secure priority, 
have shown a readiness to place orders for steel to be 
delivered next year at the prices then ruling. Business 
on this basis is not very active, for few makers are in a 
position to pledge themselves to delivery dates. The 
present output capacity is totally imadequate in all 
the primary and secondary branches of the industry. 
While the lowering of the import duties is welcomed by 
consumers, some doubt is expressed as to how far it will 
relieve existing congestion in engineering and allied 
trades, which depend upon supplies of the higher grades 
of steel. British steel is, of course, specified in a very 
large number of contracts, including those for official 
work. The lower grades of steel, finished and half-products, 
which are expected from the Cartel countries, promise 
relief for the tinplate and sheet mills and also the re-rolling 
plants, which are at present labouring under the dis- 
advantage of inadequate supplies of raw material. Almost 
without exception, blast-furnacemen are rationing the 
forges and foundries on a reduced scale, as the increase 
in pig iron production is insufficient to balance the 
exhaustion of stocks. Belated deliveries of pig iron con- 
tracted for when prices were much lower still claim a 
large part of the output. So far there is no evidence that 
producers of heavy steel generally are overtaking their 
arrears of commitments. Consumers are obtaining the 
metal as it becomes available, but a certain amount of 
dislocation in dependent industries would appear to be 
unavoidable. The limited amount of business passing in 
finished iron is subject to any revision of prices which 
may be subsequently notified. In South Wales there is 
no indication of any slackening of the demand, as makers, 
in spite of increased production, are still seriously behind 
with their deliveries, and in common with producers in 
other districts show definite reluctance to accept further 
orders until a large proportion of their present commit- 
ments have been worked off. No relief has been afforded 
from the shortage of soft steel billets, and most of the 
re-rollers have found it necessary to curtail operations. 
Tinplate and sheet makers have experienced great 
difficulty in securing supplies of steel, and recently they 
have taken steps to secure larger quantities of foreign 
material. The tinplate industry is very active, and a 
growing volume of inquiries is being received from abroad ; 
some from consumers who fear delayed deliveries from 
America owing to the steel strike. 


Current Business. 


Swan, Hunter and Wigham Richardson, Ltd., 
Wallsend, have received an order from the British India 
Steam Navigation Company for a cargo and passenger 
motorship of 8000 tons. The vessel will be about 460ft. 
long. The Caledon Shipbuilding and Engineering Com- 
pany, Ltd., Dundee, has secured an order for a semi- 
tanker of about 5000 tons deadweight from the Colonial 





are delivered f.o.t. Export quotations are 
be found on the next page. 


Sugar Refining Company, Ltd., Sydney, N.S.W. Henry 
Robb, Ltd., has received an order from America for a 
fast twin-screw motor vessel for special service. The 
Admiralty has decided to award the contract for the 
construction of the aircraft carrier H.M.S. “‘ Indomitable ” 
in the 1937 programme to Vickers-Armstrongs, Ltd., 
Barrow-in-Furness. The Goole Shipbuilding and Repair- 
ing Company, Ltd., has received an order from Sir 
Malcolm Campbell for a twin-screw motor yacht. The 
engineering and boiler shops of John Brown and Co., 
Ltd., at Clydebank, are to be enlarged to allow for the 
building of plant for the sister ship to the ““ Queen Mary.” 
Two additional grabs are to be provided at Swansea Docks 
by the Great Western Railway in order to deal with the 
discharge of the quantities of metal scrap which are 
expected to arrive during the next three months. Priest 
and Mullings, Ltd., constructional engineers, of Avonvale 
Ironworks, Netham, Bristol, have purchased adjacent 
land for the extension of their works. The Coventry 
Machine Tool Works, Ltd., Coventry, intends to organise 
a department for the manufacture of mass-production 
screw-making plant. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—South African Railways and Harbours Adminis- 
tration : Two 7-ton and two 150-ton, one 3-ton, one 5-ton, 
and eight 10-ton capacity overhead electric travelling 
cranes (South Africa, August 3rd); structural steel- 
work (Johannesburg, July 26th); Sydney, County 
Council Electricity Department: One 100-ton electrical 
overhead travelling crane at Bunnerong power station 
(Australia, July 29th); Alexandria, Port and Lighthouses 
Administration: Three marine petrol engines with 
propeller shaft, propeller, stern tube, and reverse gear, 
for propelling a wooden launch at a maximum speed of 
10 knots (Alexandria, August 3rd). Ductile Steels Ltd., 
Jubilee Works, Short Heath, near Wolverhampton, have 
been allotted 1000 tons of billets per four weeks, and not 
1000 tons of billets per week for four weeks as stated in 
our last week’s issue, page 57. 


Copper and Tin. 

Following the recent improvement in values 
induced by more encouraging industrial reports from the 
United States and a revival in Continental buying, the 
prices of standard copper gave way on realisations. The 
setback, however, was only moderate, as sellers showed 
reserve. Consumption in Europe is satisfactorily main- 
tained, and, subject to complete settlement of the steel strike 
in the United States, a steady expansion in the demand is 
expected on that side. During the past week heavy 
purchases have been made by Russia and Japan. It is 
understood that producers in the restriction agreement 
are turning out about 28,000 tons a month more than a 
year ago. In some quarters it is considered that con- 
sumption will easily take care of this increased quantity, 
whilst in others the view is expressed that steps should be 
taken to reduce the output at an early date. However, 
the position is that the production and stocks of blister 
copper are increasing at a moderate pace, whilst supplies 
of electrolytic are being steadily drawn upon with falling 
stocks. ... Conditions on the tin market have been 
somewhat irregular. On the whole, however, prices have 
been firmer, though they have reacted from the high point 
of £267 for cash and three months. The consumptive 
demand has broadened a little during the past week, both 
in this country and on the Continent, and has been stimu- 
lated by the improved political and financial outlook. 
Buying in America, however, has been only on a moderate 
scale, although occasionally the firmer conditions pre- 
vailing here were reflected in that market. On this side 
a fair amount of buying and bear covering followed the 
more favourable reports with regard to the labour troubles 
in the United States. In view of the upward tendency 
sellers were reserved, and it would appear that much of 
the old bull account has been liquidated. 


Lead and Spelter. 


The market for lead has ruled exceptionally firm, 
and although some recession has taken place from the 
highest point touched, there has been an active business 
for October delivery. A feature of the market was the 
apparent scarcity of offerings for July, and at one period 
a backwardation of 5s. per ton was paid. Business with 
consumers has been a little irregular, though a fairly brisk 
demand was at times reported. Consumption in this 
country is said to be excellent, and large tonnages of the 
metal are being absorbed in the production of pipes and 
sheets, whilst cable makers are buying more liberally than 
of late. The considerable requirements of the armament 
industry also provide a substantial outlet for the meial. 
In America the stocks are being steadily reduced, 
and in some quarters it is considered doubtful whether 
production will be able to keep pace with the increased 
consumption in the near future. So far, however, the price 
remains steady and unchanged.... Conditions on the 
spelter market have been much more active than of late, 
the market being helped by the more cheerful atmosphere 
in other sections of the non-ferrous markets. At the higher 
values ruling, a certain amount of profit-taking was 
encountered. Only a moderate amount of business came 
from actual consumers, so that the firmness was mainly 
attributed to sentiment ; a more confident feeling with 
regard to the general outlook, and in some degree to 
influential support. On the Continent firm markets 
were reported, with a decided improvement in the demand, 
following the better conditions ruling in both the financial 
and political situation in France. In the United States 
there was no outstanding feature, and prices both at New 
York and East St. Louis remain unchanged. The produc- 
tion of zinc in America during June amounted to 59,526 
tons, against 55,012 tons in May. Consumption was given 
as 50,219 tons against 55,201 tons, whilst stocks at the 
end of June totalled 14,081 tons against 13,774 tons at 
the end of May. The number of retorts operating in June 
was 44,186 against 43,724 in May. 








86 THE ENGINEER JuLy 16, 1937 








Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 
purchasing only from associated British Steelmakers. 














PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. Home. Export. . : 
(Did Teesside Area) GLascow AND DistrRict— £ s. d. £ s.d. Ghee (Official Prices, July 14th.) 
N.E. Coast— £s.d. £s. d. Angles eee eee eee es ) Me ke Se eee 10 12 6 : Fite Ae! ae : 
Hematite Mixed Nos.* @ @u@cce3 wh ORR kn eo en er 1112 6 ee he) ee ee 
m No. 1 es ecig’ 40 an ene (6s <krpetetet now xvid bk ee ce 10 12 6 Three months... ... ... ... £55 15 0to £5516 3 
Cleveland— (Did Teesside Area) Copmbiieasd) 2 gis RD iie8 wind, 10 17 6 Electrolytic ... .. £62 0 Oto £63 5 O 
No. 1 ee a ge ee re. Sateen) 6 2 6 Rounds, Sin. end up.) iz. 22 10) Gti i. ll 13 6 Best Selected ete! d/d Bir- 
No. 3 G.M.B. IC ES Ce yee pats 6 0 0 »» under 3in. J. SEF. 2.8 ll 0 0 IIE Ss. assis «95 ace £63 0 0O , 
, 4 4 i » * 
No. 4 Foundry a areas a” 519 0 Flats, 5in. and under ... 11 18 O*... ... ll 0 0 Sheets, Hot Rolled ie £93 0 0 
Basic (Less 5/- rebate)... 5 0 0... = Plates, jin.(basis) ... 11 8 0... ... 11 0 0 Hitke Export 
MipLanps— os eee Ce eee bE 1 6ui0 Ea . ; 
Staffs— (Delivered to Black Country Station) * SIRs. 00. sy, wow BET. oO 11 10 0O Tubes, Golid ete (basis) ... 143d. 143d. 
North Staffs. Foundry... 5 6 0... ... — ~ frin. .. a | ee: ee 1115 0 »  Brazed (basis) ... ... 14}d. 143d. 
* Rae) cc. BO a. op — Un. fin. to ‘ie: ah <imo RRM soe. . ose 12 10 0 | Brass— 
Basic (Less 5/— rebate)... 5 0 0... ... - Boiler Plates, jin. - W188 O... ... 12 2 6 Ingots, 70/30, d/d Birmingham £50 10 0 
Northampton— South Wares ArEa— ee | Stew th Home. _—_ Export. 
Pombo Me S.° 2) GoD Sis. os. _- eee ll 0 - : 
Forge 418 6 = Angles... sos 6 10 12 6 Tubes, Solid Drawn, 2/1 Alloy 12$d. 12}. 
Bh: Tae teeta <2 ater i ae i 11 12 6 meckee 44a Lage 
aes age 5 Télihe! 2. ae Loose 10 12 6 rh ps ere ; ; 
No.2 Suedry -. -: § 6 @... -- at Reerae.. to, he es ee 10 17 6 Tin— 
PP Styria, AR Rounds, 3in.andup ... 12 0 6... ... 11 12 6 Cash 0.0 oe. ss es see ee £266 15. 0 to £267 0 0 
ScoTrLtanp— ee under 3in.* ... 1118 0... ... ll 0 0 Three emai wie “iss te ode MBAS Cees 59 -o 
Hematite, f.o.t.furnaces* 6 3 0... ... * Flats, 5in.and under* ... 11 18 0... ... 11 0 O | Leap— 
No. 1 Foundry, ditto ... 515 6... ... — e ‘ : Hae. , 2 
ot hae a Plates, jin.(basis) ... 1110 6... ... 2e 0 OR ice 08d Hasin carrageenan ti Bie tt. 5 
No. 3 Foundry, ditto ... 513 0... ... — i 1115 6 a ‘ 
Basic, d/d (Less 5/-rebate) 5 7 6... ... ae ” tin, Sesh aa ae se ; } Sheet saa Three months ... ...... ... £2412 6to £2413 9 
- in. ioe eee ri ag _ ‘ 
N.W. Coast— (8 3 0d/d Glasgow ge *o oe Saag gee ase Fenty ous 9 (ee 
Hematite Mixed Nos.* -6 8 6 ,, Sheffield Un. frin. to hin. mel. eee 12 2 6 Cash ... FRE a Te ee oe see ape 423 0 Otte £83 1 3 
(614 6 ,, Birmingham Three months ... ... ... ... £23 3 9 to £23 5 0 
*L ey TRELAND—F.0.Q. BeLFrast. Rest or IRELAND. } 
ess 5/— rebate. e ts ¢ s. d, | Aluminium Ingots (British) ¥ £100 to £105 
ce Re er se Oe VS 11 8 0 = 
aks cies ules ein qed Sanne ED vel! eve 12 8 0 
‘ MANUFACTURED IRON. IS ia: ciate ing AR nw as 1115 6 FUELS. 
Home. Export. Gaannsle:.s: a0 save 62083486. 1113 0 2 
¢ ND. 
Lancs. aND YorEKs.— £ os. d. £ os. d. Rounds, Sin. aise 2 eres Gee al oes 12 8 0 bie ; ae 
Crown Bars Pe ‘a3 » Under 3in.* ... 1016 0.. one 6). 
Best B: 12 7 6 : ; (f.0.b. Grangemouth)— Export. 
MEM La nl nt De Sey oF Plates, fin. (basis) ... 1113 0.. 1115 6 Navigation Unscreened ... ... ... -.. 20/6 to 21/- 
MipLanps— 6 fein. ... tix) oef AD Pints 12 0 6 Hamilton Ell he. ge” Sean cess ets 21/6 
Crown Bars ... » trpeanett BB Bis — + Binvisis,. 20d yreds MR Ai.. 12 5 6 Splints one 23/6 
Marked Bars (Staffs.) od GE FeO. — a Gis. sR 28 Onc: 12 10 6 : 
No. 3 Quality... ... ...10 5 0.. — Un. #in. to fin. inal ss EBS CO 12.5 6 ears St 29 
No. 4 Quality... ... ... 1015 ©. — *Rounds and Flats tested quality ; Untested 9/— less. ai severity i eccrine alan be Aa 
5 FiresHIRE— 
ScoTtLanp— 
OTHER STEEL MATERIALS. ; : 
Crown Bars a a oe 1117 6 Scions eidateads (f.0.b. Methil or Burntisland)— 
Best 1217 6 = Sh ‘ a . ig 4 Prime Steam . Sa. Whee Peas haat «0h Miany 22/6 
Se 2 any a. ot) 
Unscreened Miewiithens sed ede Ses. ee SH 
N.E. Coast— 11-G. to 12-G., d/d wh, Bs Ove. cnt 14.30 © 
Crown Bars iy | WY fan, oar 11 0 0 13-G., d/d Regiment (jaf inst yeaa ace 1410 © | LorHIans— = 
Best Bars ... ... ... 12 7 6... ... 1110 0 14-G. to 20-G.,d/d ... 1510 0... ...f.ob. 1415 0 (f.0.b. Leith}—Hartley Prime one 
Double Best Bars | 3a Ga eeemaiele 12 0 0 21.G. to 24-G.,d/d_... 1515 0... ,...f.0.b. 15 0 0 Secondary Steam ... : 22/- 
NORTHERN IRELAND AND FREE STATE— 25-G. and 26-G.,d/d ... 1610 0... ...f.o.b. 1515 0 ENGLAND. 
Crown Bars, f.o.q.... ... 12 10 0... ... ite South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; | _ y H 
« 7 sou "¢ 5 > 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. mn en np _ 22/6 to 23/- 
The above home trade sheet prices are for 4-ton lots and over ; mek s od i Sa ee ari 20/~ to 20/6 
. eU/— to « 
STEEL 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots Steam Screene : 
r to 10 cwt., £2 per ton extra. NoRTHUMBEBLAND, NEWCASTLE— 
mle 8 eg" Export. Galvanised Corrugated Sheets, Basis 24-G.— Blyth Best... 0. ee ese tee nee ne ie 23/6 
a dy Fn OT | : ‘4 , £ i d. Home. £ s. d. Export. Basis— £ s. d. » Second... Senos, Spey pend eon 21/- 
- Pee seveit “Sens ae og 0... 10 am 34 4-ton lotsand up... 19 10 0 26-G.and heavier 18 15 0 » Best Small... 2... oe oe wake s a 
Silage : < pe 2-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 Unscreened oT a 
a 1 “ag ror eagl eed - ‘ 10 8 6 Under 2 tons .. 21 2 6 30-G. and lighter 20 15 0 | Durnam— 
ee ene ee 1017 6 Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.0.b., FieeiGlnas 2 su keh chs ie 22/- 
Rounds, 3in.andup ... 12 3 0 11 12 6 ee : = ‘ 
; plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; Foundry Coke Ke Bula “il. ie eee 
- under 3in.* ... 12 0 6 1l 0 0 . : x Re 
c Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 
Flats, under 5in.* he © SD ll 0 0 Fg ae SHEFFIELD— Inland. 
: = ‘ ADIs: £ 3 Best Hand-picked Branch ... 26/— to 27/6 _ 
Plates, jin. (basis) ... 11 13 0 11 0 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. 0d. to 26s. Od. , : 99/8 pee 
° . South Yorkshire ...... ... 22/6 to 24/6 
» Ying... «1218 0... ... 11 5 0] Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 
; A * ‘ Seconds... ... ... ... «.. 20/6 to 21/6 _ 
” dim. ... ... ... 12 3 0... ... 1110 0 Billets. 100-ton lots and over. 35 to 100 tons, 5/— extra; 
” fein. . SS ) 6S le Pee 1115 0 less than 35 tons, 10/— extra. £ s. d. | CARDIFF— SOUTH WALES. 
Un. fin. to tin. incl. - W165 6... ... 12 10 0 Soft (up to 0-25% C.), untested FH wee 717 6 Steam Coals : 
Boiler Plates, Zin. we ESB, Bn cn i2 3.6 7 ye vy pete! let 19 8.7 6 Best Admiralty Large ... de sahiciloaaaia 26/- 
Norts-East Coast— aor. faa Basic (0-33% to 0-41% C.) sour ase h ara, ae 812 6 Best Seconds cae Gece ear nate | ese ties 26/- 
ie ea ecke-  oe 10 12 6 » Medium (0-42% to 0-60% C.).. Sao gees 9 3 6 Best Dry Large EX terre 25/-- 
Bec ccras asvras toc OES < 1110 0 » Hard (0-61% to 0-85% C.) -- 912 6 Ordinaries 25/— to 26/— 
Joists a eee ee Se 10 12 6 *” » (0-86% to 0-:99% C.) coe sve. wee 10 2 6 Bunker Smalls 19/— to 20/- 
Channels... .< Ag ee Oe. 1017 6 » (over 0-99% C.) Sexe wanteeks oo,» RAB Cargo Smalls ... 17/— to 18/- 
Rounds, ec waited aap 6228S Ore. 1112 6 Rails, Heavy, 500- Mies lots, f.0.t. 10 2 6 Dry Nuts OT eerie, ee a7f- to ad - 
a amder Bin.* *2.. 39 Fes 0: 11 0 0 jo DRS BON OR ES, VR GEE Rt 8 9 2 6 Foundry Coke ise Haka ROR Bm wh oe 40 l= 
Furnace Coke .- « ‘37/6 to 42/6 
Plates, in. (basis) ... 11 8 0O.. li; 0.0 Patent Fuel 26 /— 
- Pimiccc os sce BP AS 6D... 1) ae ae FERRO ALLOYS. 4 
As pai wk 4. ia aio: 1110 0 weneme-~ 
- Tungsten Metal Powder... ... .... 5/14 to 5/3 per lb. Anthracite Coals : 
me fsin. . t. SE Bw 3: 1115 0 j “ts 38/— to 41/- 
Un. Sin. to fin. incl. ... 11°18 6 .. 1S 16-19] Fete Fane te are. Se TE Sa aR 
Boiler Plates, Zin. wh ae OS 12 2 6 Per Ton. Per Unit. Machine-made Cobbles ee thee are /- to + 
Ferro Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 Nuts ain “eae 40/- to 50/- 
MIDLANDS, AND LEEDS AND DistRicT— 3 . 7/6 D 27/6 to 35/- 
es »  6p.c. to 8 p.c. £24 0 0 7/6 Beans / 
£ os. d. £s.d.} ,, » Spc.tol0pec. ... £24 0 0 7/6 Ria be AAG: 1c4ca Asai emytrsak Ses hoe 21/— to 26/6 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Ocean Air Services. 


THe Anglo-American flights across the Atlantic 
have revealed to the French the considerable leeway 
they will have to make up before they can hope to secure 
a share in the air traffic. They have so far concentrated 
on the South Atlantic route, which has been traversed 
nearly 200 times, and for a long while the French were 
not disposed to pool the traffic with a foreign company 
without adequate compensation for the heavy sacrifices 
involved in this pioneer work. Attempts by the Deutsche 
Lufthansa to come to an arrangement failed until quite 
recently, when Air France signed an agreement whereby 
the German company would use Dakar as a base under 
conditions that will eliminate competition, and any 
competitive effort will obviously be directed to improve- 
ments in machines and to the safety and convenience of 
passengers. The service promises, therefore, to enter 
upon the passenger-carrying stage. Besides this agree- 
ment another of a provisional character has been signed 
with Lufthansa for collaboration in a North Atlantic 
service, and will be transferred to. Air-France-Trans- 
atlantique when that company has completed preliminary 
plans for organising a service. These plans are now being 
pushed forward as rapidly as possible. The director of 
the A.F.T., Monsieur Louis Couhé, will first of all see if 
anything can be done with the formation of a “ pool” 
in the North Atlantic by Great Britain, United States, 
France, and Germany, this idea having been put forward 
two or three years ago when a French air mission was 
sent to the United States to inquire into the situation, 
and Monsieur Couhé is of the opinion that indications 
point to the possibility of some such collaboration. Mean- 
Whue, arrangements are being made for trial flights 
between the coast of Brittany and New York, without 
intermediate refuelling. There has been lengthy con- 
troversy and loss of time in settling upon suitable types 
of machines for the purpose, and for the moment the 
only machine available is the seaplane “‘ Lieutenant-de- 
Vaisseau-Paris,”” which has been repaired and recondi- 
tioned, and is expected to make the flight to New York 
at an early date. The Farman landplane, which is being 
built for the experimental service, will not be ready before 
the end of the year. The disused 8000-ton convict ship 
*Carimaré *’ has been fitted out for meteorological 
observation, and will proceed shortly to the Atlantic 
between the Azores and the Bermudas, where it will be 
permanently engaged in broadcasting weather reports to 
air navigators. 


Taxes and Trade. 


The general increase in taxation, which is the 
immediate outcome of the social reforms, has the effect 
of a sudden brake application that upsets many of the 
cherished Socialist principles. One means of raising 
revenue is to advance railway rates, the State benefiting 
through the heavy taxes imposed on railway fares and 
rates. But the companies risk losing traffic unless a 
proportionate burden is laid on road hauliers, who are 
exonerated from the new tax when their operations 
are confined within their own Departments. Those 
owners who carry goods or passengers beyond these 
boundaries have now to pay an annual licence fee of 
500f. per ton of carrying capacity and of 125f. for each 
passenger an omnibus or other public vehicle can accom- 
modate. In order to encourage the use of suction gas, 
compressed gas, and electric storage batteries, vehicles 
using these sources of energy will be exonerated from the 
tax for a period of two years, after which one-half of 
the above taxes will be imposed. There is a heavy increase 
in the duties on petrol, and those on gas oil are more than 
doubled ; but heavier grades of petrol are accorded some 
advantage in order to encourage the use of alcohol as a 
mixture. The new decrees have also suppressed the tariff 
reductions which Monsieur Blum promulgated at the 
time of the first franc devaluation, and import duties 
are raised 13 per cent. so far as this is compatible with 
existing commercial arrangements. All other interests 
are subordinated to the necessity of raising a formidable 
amount of new revenue, and it is impossible to foresee 
what effect this is likely to have upon the economic 
situation, except that it will necessarily further increase 
living costs. Direct and indirect taxes on production are 
raised, and manufacturers are provided with some com- 
pensation by higher import tariffs that are presumably 
a step towards the still higher scale embodied in the 
forthcoming Tariff Bill, which is to coincide with the 
suppression of quotas. These drastic decrees are intended 
to avoid a more serious operation, and all that can be 
done is to wait and see what effect they will have on the 
situation generally. 


The Forty Hours’ Muddle. 


The forty hours’ week was imposed partly because 
the Popular Front believed that an increase of the wage 
earner’s purchasing power would bring more work and 
prosperity, but the fallacy of this hypothesis is already 
evident. A man cannot buy more with higher wages 
unless he can keep down prices by producing pro- 
portionately more in less time. So far he has made no 
attempt to do so, and production has declined all round. 
As the worker is little, if at all, better off, he is usually 
anxious to find paid occupation during his leisure, which 
he is legally not entitled to do, and there is serious com- 
plaint of the mechanic making use of his off time to 
compete with the small artisan, whose situation is recog- 
nised by certain privileges. It is stated that the same 
thing is observable in many artisan trades, where outside 
paid workers employ their leisure time in producing 
competitive goods. Parliament is now endeavouring to 
find an effective means of compelling workers to use their 
leisure time in a legitimate manner. The application of 
a rigid five-days’ week has given rise to so many com- 
plications that the Minister of Labour has been obliged 
to make a public statement to the effect that he will 
consider proposals from employers for more adaptable 
arrangements of the forty hours. Meanwhile, men con- 
tlnue to strike in defence of the five-days’ week. 





The Reinforced Concrete 
Association. 


In reviewing the work of the Reinforced Concrete 
Association in 1936 at its recent annual general meeting, 
the Chairman, Mr. H. E. Steinberg, M. Inst. C.E., referred 
to the London County Council’s proposed new building 
by-laws, and the satisfaction the Association felt that the 
L.C.C. should have consulted it so freely on matters 
relating to reinforced concrete. It had accepted the 
Association’s suggestion that the time had come when the 
close control it exercised through its Reinforced Concrete 
Regulations—a control much closer than had ever been 
applied to any other form of building construction—might 
be terminated, and had decided to limit its by-laws 
essentially to a statement of the loads to be adopted in 
designing various types of building and the maximum 
stresses permitted, without specifying how those stresses 
were to be computed. The Association lodged formal 
objections to certain of the draft by-laws published in 
1936, but at the same time suggested means of meeting 
them, and agreement had been reached with the L.C.C. 
on all essential points; it was anticipated that when the 
by-laws came into operation they would be acceptable 
and satisfy the Association’s requirements respecting the 
legislation by which the industry was controlled, namely, 
freedom from unnecessary restriction, flexibility to meet 
advancing technique, simplicity in meaning and expression, 
and uniformity of interpretation and administration. 

With the passage of the Public Health Act, 1936, the 
application of a national code of practice to reinforced 
concrete in the provinces came a stage.nearer, and the 
work the Association had done in connection with the 
London by-laws took on a wider aspect. In order that a 
proper standard of construction might obtain throughout 
the country, the Association recommended that the 
new Model By-laws of the Ministry of Health should 
require due stability, as hitherto, and lay down that any 
building erected in accordance with an approved code of 
practice should be deemed to have due stability. It was of 
the opinion that the new L.C.C. by-laws relating to rein- 
forced concrete, with the “ explanatory memorandum ” 
which the Council proposes to publish, would form the 
basis of a national code, and that the L.C.C.’s machinery 
for modifying and amending its by-laws would serve as an 
instrument for the constant revision which is an essential 
feature of any code. 

The tendency of local authorities to accept the lowest 
tender received in response to unrestricted public advertise- 
ment, without reference to the qualifications and financial 
standing of the firm submitting it, became so pronounced 
after the passing of the Local Government Act, 1933, as 
to be detrimental to the quality of reinforced concrete, 
and the Association made representations to the Minister 
of Health. It submitted that the underlying intention of 
the Act would be fulfilled if the local authority, instead of 
definitely inviting tenders in its public advertisement, 
should briefly describe the nature and magnitude of the 
work, and invite contractors desirous of tendering to 
submit evidence of their competence to carry it out. The 
suggestion was received sympathetically, but the Minister 
felt that such a departure from the normal procedure to 
affect the special circumstances of reinforced concrete 
would lead to claims for its extension, and suggested that 
the objective of the Association would be largely attained 
by the answer in the House of Commons on July 28th, 
1936, when he stated that regard must be paid to other 
criteria than tendered price, and that the technical 
qualifications and financial standing of the contractor 
should receive due weight. 

The Association’s programme of research was continued. 
Work on the redistribution of moments in reinforced 
concrete beams and frames was completed, and a full 
description of the tests, with the conclusions reached, was 
published in a paper by Dr. W. H. Glanville and Mr. F.G. 
Thomas, of the Building Research Station, in the Journal 
of the Institution of Civil Engineers. An investigation 
into the cause and prevention of cracking was proceeding, 
and the results which have so far accrued were sum- 
marised by Mr. Thomas in the Structural Engineer for 
July, 1936. The effect of the grading of aggregate on the 
strength and workability of concrete had been studied, 
and an account of the investigations is to be published in 
the form of a Bulletin by the Road Research Board. 

Affiliation with the Building Industries National 
Council continued to prove of material benefit to the 
Association. The opportunity it afforded of considering 
the problems of the reinforced concrete industry in relation 
to those of other sections of the building industry, and of 
maintaining contact with those sections, was most valuable. 
The welding of steel reinforcement was likely to be 
generally adopted in the near future, and to lead to con- 
siderable economy in reinforced concrete structures. The 
Association had therefore joined the Institute of Welding, 
in order to keep its members in touch with developments 
in that direction. 

A Standard Method of Measuring Reinforced Concrete 
in buildings and structures and a Recommended Scale of 
Charges for the design of reinforced concrete structures 
were prepared and adopted. 








CHINESE RatLways.—According to a report of the 
United States Department of Commerce, the Chinese 
Ministry of Railways has concluded a loan agreement 
with the British-Chinese Corporation for relaying the whole 
of the Nanking-Shanghai and Shanghai-Soochow Railways. 
The agreement provides for financing the purchase of 
rails weighing 43 kilos. per foot, amounting to a total of 
£800,000. The Nanking-Shanghai Railway is 200 miles 
long, while the 60-mile stretch between Nanking and 
Soochow is to be double track. Besides the purchase of 
new locomotives and new passenger coaches, the installa- 
tion of the automatic signal system and other improve- 
ments are planned. The Chekiang-Kwangsi Railway plans 
construction of a branch line from Changshu, a point on 
the line, to Kangshien, in Southern Kiangsi, a distance of 
170 miles, to cost approximately 20,000,000 yuan. The 
projected branch line will probably be extended to Meihsien 
to connect with the Canton-Meihsien Railway. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


465,670. November 29th, 1935.—WaTER-TUBE BOoILERs, 
International Combustion, Ltd., Aldwych House, Aldwych, 
London, W.C.2; and R. F. Davis, 11, Middleton-avenue, 
Littleover, Derby. ; ae 

This is a design of water-tube boiler which is said to facilitate 
the renewal of burnt-out tubes. It is symmetrical and on either 
side there are three distinct banks of steam generating tubes, 


N°465.670 








each with its own header A, B, or C. The tubes of the A group 
are bent at the top, those of the B group straight, and those of C 
bent at both ends. In the steam drum there is a baffle, which 
separates the steam from the water and provides solid water 
for the comparatively cool downcomer tubes D. E is a screen 
of tubes at the end of the furnace with a downcomer F.—May 
13th, 1937. 


ELECTRICAL APPLIANCES. 


1935.—LEAD-IN CONDUCTORS FOR 
A. Reavell, 5, 


465,964. November 20th, 
ELecTRICALLY HEATED VESSELS, J. 
Grosvenor-gardens, London, 8.W.1. 

The inventor points out that while stainless steel may be 
desirable as a lead-in conductor for electrically welded vessels, 
on account of its non-corrosive characteristics, it has the dis- 
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advantage of low conductivity. He consequently uses a copper 
lead-in A encased in a sleeve B of stainless steel, to which it is 
silver-soldered at the bottom. A cap C of stainless steel, welded 
in place, completes the enclosure. The lead-in is insulated from 
the vessel and held in place by the insulating dises D D.— 
May 20th, 1937. 


466,010. December 14th, 1936.—PERMANENT MaGnets, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

A claim is made for a permanent magnet having one or both 


N°466,010 








pole pieces of highly magnetic alloy fixed to the workable steel 
body portion thereof by welding in which a nickel-copper, 
nickel-chromium or austenitic iron-nickel-chromium alloy 
serves as the welding material.—_ May 20th, 1937. 


MEASURING AND TESTING INSTRUMENTS. 


465,973. January 10th, 1936.—Gas Anatysis, A. H. Stevens, 
5-9, Quality-court, Chancery-lane, London, W.C.2. 

This analyser depends for its action on the relative rates of 
diffusion of gases through porous diaphragms, which are inversely 
proportional to the square roots of their densities. The dia- 
phragm A is preferably of metallic nickel prepared in a state of 
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extremely fine subdivision by amalgamation of nickel with 
mercury and vacuum distillation of the mercury. The fine 
powder thus produced is formed into sheets by heavy pressure. 
The known gas (generally air) with which the unknown gas is 
to be compared is introduced into the chamber B through the 
valve C. The valve D allows the space to be flushed through 
and then closed. It is desirable that the chamber B should be 


N°465,973 





_ of comparatively small volume. On starting a test, air is first 
blown into the chamber E above the diaphragm through the 
valve F. The unknown gas is then introduced by the valve G 
and escapes at H. The rate of flow should be such that the gas 
content of the chamber is changed at least 300 times a minute. 
A pressure gauge connected at J indicates the relative rate of 
diffusion of the gases through the diaphragm, and consequently 
their densities —May 20th, 1937. 

466,004. October 9th, 1936.—Liqgurip FLow Meters, Com- 
pagnie des Compteurs and Manometers, a Belgian body 
corporate, of 80, Rue Bas-Rhieux, Liége, Belgium. 

This water meter is of the paddle-wheel or vane type, and 
is especially applicable to the measurement of large flows, while 
the loss of head caused by passing through the meter is said 
to be reduced to a minimum. The flow of water passes tan- 


N°466,004 
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gentially through the casing A from the inlet B to the outlet C, 
and its velocity is increased in its passage by the ebonite bush 
D. E isa strainer. The vanes F of the wheel G should not be 
greater than one-third of the radius of the wheel and do not 
project into the centre of the jet of water, as it is there that 
detritus which might clog the mechanism concentrates. The 
rotation of the vane is counted by a mechanism not shown.— 
May 20th, 1937. 


GAS PRODUCERS. 


466,005. October 22nd, 1936.—Gas Puririers, W. W. Triggs. 
Marks and Clerk, 57 and 58, Lincoln’s Inn Fields, London, 
WC.2 


This gas purifier tower is built up of a series of ‘* baskets ” 


AA. In these baskets the purifying agent is arranged in 
layers on gratings. Within the baskets there are formed 
N°466,005 
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passages, which, when they are nested together, form ducts 
for the inlet and outlet of the gas. Inlets are shown at BB 
and outlets at CC. The baskets are built up with a soft 
jointing material between them, and are held together merely 


by their own weight.—May 20th, 1937. 


SHIPS AND BOATS. 


WELDED Surp’s ConstTrRvuc- 


465,934. November 27th, 1936. 
Heyerdahlsgate 1, Oslo, 


TIonN, P. Kavli, Hieronymus 
Norway. 

A number of sections of longitudinals, the length of which 
is accurately adjusted in accordance with the predetermined 
distance between the transverses or bulkheads, are first put 
in place for being welded to a transverse or bulkhead already 
mounted. Then the next transverse or bulkhead is pressed 
firmly against the free ends of the said sections of longitudinals, 
and a new set of sections of longitudinals are put in place 
for being welded to the other side of the last-named transverse 
or bulkhead in alignment with the first sections, &c. In carrying 





material to be ground by the shoot E and passes through the 
cylinders F. Part of it escapes through the pipe G and part 
goes on through the grinding compartments.—May 20th, 1937. 


465,701. 


films of cellulose ester for use as insulation in building up elec- 
trical condensers. The material is made into a thin solution in 
a bath A. 
engraved with fine close lines. 


out the invention one may, for instance, start from both sides 
of the centre bulkhead of the ship after the same has been 
placed on the bottom plating, whereupon the next transverse 
frame or bulkhead on both sides of the centre bulkhead is put 
in place for being welded to the free end of the sections of 
longitudinals secured to both sides of the centre bulkhead, &c. 
May 19th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


466,039. November 20th, 1935.—Frxinc or FastTENING 
Screws, C. H. Jasper, No. 36a, Schoonebergerweg, Rotter- 
dam, The Netherlands. 

This invention relates to an improved fixing or fastening 
screw for clamping objects close to or against any object into 
which it may be driven. The screw comprises a shank, part 
of which is substantially cylindrical and part screw threaded, 
the screw-threaded part being tapered at one of its ends to form 
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a reduced leading end for the screw and being formed with at 
least one substantially longitudinal slot to render the screw 
self-tapping. Clamping means are provided on the substantially 
cylindrical part of the shank, as shown, for example, in the 
drawings, the clamping means being capable of operation without 
screwing or unscrewing the fixing or fastening screw as a whole. 
May 20th, 1937. 


LIGHTING AND HEATING. 


466,001. October 3rd, 1936.—WaRMING VENTILATING 
L. E. Wilson, 4, Hodson’s-court, Manchester, 4. 

The inventor proposes to arrange in the ventilation openings 

of windows a louvre-like arrangement of glass, in which the 
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louvres are made of a double thickness of glass with an 
interposed electrical heating element. In this way the 
incoming air is warmed and cold draughts are prevented. 
The appliance is portable-—May 20th, 1937. 


MISCELLANEOUS. 


466,035. November 20th, 1935.—Dryine AND GRINDING 
MaTERIALs, M. Vogel-Jorgensen, 24, Bulowsvej, Frederiks- 
berg, near Copenhagen, Denmark. 

In this mill for grinding and drying cement, coal, &c., the 
finished material is carried away by a draught of air, which is 
so regulated that it will only entrain particles of the required 
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fineness. In the drawing the mill is divided in the middle for 
the sake of compactness. The grinding chambers are marked 
A, B, C, and the drying chamber D. Air is admitted with the 


November 13th, 1936.-—-Makinac ExtrRemMeLy THIN 
Firms oF CELLULOSE Ester, £. Fisch! and A. Fisch], 37, 
Haydnstrasse, Dresden, Germany. 

The object of this invention is to produce extremely thin 


deposits it on a band C of celluloid where the pattern effect of 
the engraving on the roll is immediately obliterated by coales- 
cence, and a very thin film left. The operation is assisted by 


N°465,701 





the roll D. After drying the film is easily removed from the 
celluloid band.—May 13th, 1937. 


466,022. November 16th, 1935.—Prer Joints, Turner and 
Newall, Ltd., Spotiand, Rochdale, Lancashire ; and L. A. 
Turner, Wellfield, Derby-road, Widnes, Lancashire ; and 
?. G. Latham, 51, Canterbury-road, Daveyhulme, Man- 
chester. 

This joint is made between the two plain ends of pipes by 
means of an externally screwed sleeve A and two internally 
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screwed collars B B, which compress rubber gaskets C C. These 
gaskets are faced with hard rubber D, about in. thick, lying 
at an angle of 60 deg. to the axis of the pipe. The corresponding 
face of the collar has an angle of 50 deg. There is reference 
to an asbestos “tip” to protect the rubber gaskets from 
eorrosive action.— May 18th, 1937. 








Forthcoming Engagements. 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 
PuysicaL Soc.—Informal Conference on the Conduction of 
Electricity in Solids, at the Wills Physical Laboratory, 


University of Bristol. 
WEDNESDAY, JuLy 2Iist, TO Fripay, JuLy 23RD. 


MINING ENGINEERS.—Summer Meeting at Bir- 


INST. OF 
mingham. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcemente of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





THe Brush ELecrricAaL ENGINEERING Company, Ltd., 
has received a repeat order through William Jacks and Co. 
(Malaya), Ltd., for a 1500-kW “ Brush-Ljungstrém ”’ turbo- 
alternator set for the Rawang Tin Company, Rawang, Selangor, 
Federated Malay States. 

BasTIAN AND ALLEN, Ltd., 24, Bedford-square, London, 
W.C.1, inform us that it has been decided by the Troon Council 
to heat the dressing rooms at the Troon swimming pool by means 
of a 60-kW Bastian and Allen electrode boiler. The installing 
engineers are James Combe and Son, Ltd. 

Tue LiveRPooL REFRIGERATION ANQ) ENGINEERING Com- 
pany, Ltd., has received an order for a 5-ton ice-making plant 
for shipment to Iraq, which will include a “ Polar” sleeve- 
valve, twin-cylinder ammonia compressor, arranged for vee- 
belt drive, with the necessary condenser, brine cooler, &c. This 
is a duplicate of an earlier plant supplied by this company. 


THe WestTINGHOUSE BRAKE AND Signal Company, Ltd., 
has been awarded a contract for the resignalling of York Station 
by the London and North-Eastern Railway. This installation 
will be of the relay interlocking type, operating approximately 
900 routes, and will cover the whole of York Station, extending 
from Chaloners Whin Junction to Poppleton Junction. The 
contract includes the supply and fixing of a large number of 
multi-unit colour-light and position-light subsidiary signals, 
and approximately 300 point lay-outs, for which, as in the case 
of Leeds New Station, the railway company has selected electro- 
pneumatic operation. 








Tue Late Mr. C. H. Epen.—We learn with regret that 
Mr. C. H. Eden, secretary and director of B.E.N. Patents, Ltd. 





Into this bath there dips a roller B, whose surface is 
This roll picks up the ester and 


died on July 3rd after a short illness. 
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A Seven-Day Journal. 


The Scrap Iron Campai¢gn. 


In order to help the British Iron and Steel Federa- 
tion in its new campaign to bring about an increasing 
flow of scrap iron to the steel works, a luncheon was 
given on Thursday last, July 15th, at the Wood-lane 
scrap yard of George Cohen, Sons and Co., Ltd. It 
was served in a pavilion erected in the midst of scrap 
dumps and wagons of old iron, and the occasion 
was made more interesting by old iron in the form of 
floral decorations and the printing of the menus on 
sheet iron mounted in a piece of channel iron. The 
chair was taken by the Earl of Dudley, who read a 
message from Sir Thomas Inskip, the Minister for the 
Co-ordination of Defence. Sir Thomas wrote stating 
that the demand for steel from many directions was 
very pressing, and stated that it was essential that if 
the full resources of the country were to be used that 
the supplies of steel should not only be maintained, 
but increased. One way, he said, in which the 
industry could be assured of better supplies of raw 
material was by an improvement in the collection of 
scrap iron and steel, and he expressed the hope that 
the efforts of the British Iron and Steel Federation 
and the Scrap Merchants’ Federation, which were 
being made in that direction would meet with 
success. The serious situation which had arisen early 
this year owing to a shortage of scrap was referred 
to by Mr. I. F. L. Elliott, the managing director of 
the British Iron and Steel Federation, who paid a 
tribute to the work of the agency firms, which, along 
with the great body of scrap merchants, were working 
admirably all to the same end. Mr. Ashley Ward, of 
Thos. W. Ward, Ltd., referred to the successful 
working of the scheme, and Mr. R. W. Hale, the 
President of the National Federation of Scrap Iron 
and Steel Merchants, and Captain Leighton Davies, 
the Chairman of Raw Materials Committee of the 
British Lron and Steel Federation, stressed the need 
for a more intensive campaign of scrap collecting. In 
connection with this campaign we may refer to the 
many advertisements urging householders to clear 
out their scrap iron and to ring up their local scrap 
merchant—wihoever he may be ! 


Proposed National Electricity Council. 


IN a memorandum issued by the Constimers’ and 
Taxpayers’ Council, it is proposed that a National 
Electricity Council should be formed. The proposal 
has been diawn up after a careful study of the 
McGowan Report and the Ministry of Transport 
scheme by Mr. Charles F. Spencer, a former member 
of the Williamson Committee on Electricity Supply 
appointed by the Board of Trade in 1917 and 1919, 
and Mr. T. Mensforth. It is intended to obtain closer 
co-operation between local authorities and company 
electricity undertakings who are the two chief elec- 
tricity producers. The main points of the proposal 
are that a National Council be formed which in the 
initial stages might be registered as a trade union, 
and that an Executive Committee be elected ; that 
both Council and Executive Committee include 
members elected by the local authority as to 60 per 
cent. and by the supply company as to 40 per cent.; 
that the Central Electricity Board be represented, and 
possibly the manufacturers of electrical equipment. 
The function of the Council would be advisory, cover- 
ing administration, finance, sales, publicity, and 
technical policies, and it would have power to levy 
on each electrical supply authority. In addition to 
the National Committee, which would ensure close 
co-operation in such matters as publicity and sales 
practice, District Committees are recommended to 
look after tariffs, standardisation of voltages and 
systems, and to investigate the financial and technical 
conduct of local undertakings. Reports would be 
passed with recommendations through the National 
Committee to the Electricity Commissioners, who 
would thus become a judicial body. The memorandum 
acknowledges the valuable information in the 
MeGowan Report. It mentions tie Ministry of Trans- 
port scheme, but considers that the dangers of com- 
pulsory amalgamation would render the Bill liable 
to public suspicion. 


The Factory Inspector’s Report. 


On Friday last, July 16th, the annual report of the 
Cnief Inspector of Factories and Workshops, Mr. 
D. R. Wilson, was published by the Stationery Office. 
Fatal accidents, it shows, were 9 per cent. higher in 
1936 than in the previous year, and other accidents 
showed a rise of 18 per cent. “A rising toll of death 
and injury,” states Mr. Wilson, ‘‘ must still be 
regarded as a penalty to be paid for increased pros- 
perity. Increase in production is accompanied by 
expansion in means of production, and in particular 
by the installation of new machinery and plant. 
From the cases that are brought to my notice of 
accidents due to unfenced new machinery, the con- 
clusion is inevitable that too often immediate pro- 
duction is the main, if not the only consideration, with 
a result that the question of safeguarding is left to 





the last, and machines are put into use before proper 
fencing has been provided. It is imperative that the 
protection of the worker should receive the first 
attention and that no machinery or plant should be 
put into commission without ensuring that it is as 
safe as it is eventually intended to be.’’ The total 
number of accidents reported was 176,390, of whici 
920 were fatal, as compared with 149,696 and 843 
respectively in 1935.. The greatest increases occurred 
in the places where the more dangerous industries— 
steel, iron, heavy engineering, and shipbuilding—were 
working at high pressure, and additional risks were 
present during installations of new plants. It is 
pointed out in the report that the true position of 
accident prevention is not obtainable by the com- 
parison of one year with its predecessor. Risk must 
grow with increase of employment, but a comparison 
of 1924 with 1934—the employment figures are almost 
identical—shows that in 1924 there were 20 per cent. 
fewer accidents. 


An Employment Analysis. 


In the Ministry of Labour Gazette of July 19th last, 
an analysis of unemployment in the Special Areas 
made on March 15th, 1937, is published. ‘The analysis 
was intended to obtain information as to the age, 
industry, and occupational qualifications of men 
between the ages of eighteen and sixty-four. Of a 
total of 239,026 unemployed, four categories were 
eliminated, namely, those only temporarily stopped, 
non-applicants for benefit or allowances, casual 
workmen, and men who had had some employment 
during the previous three months. The 1emainder, 
amounting to 149,217, were regarded as constituting 
the major portion of the unemployment problem. 
Of these, 120,756 were in England and Wales and 
28,461 in Scotland. ** Nearly 70 per cent. of the men 
who had been ¢ontinuously unemployed for three 
months or more were aged thirty-five or over; and 
these were almost equally divided between the three 
ten-year age groups from thirty-five to sixty-four ; 
28,993, or 24 per cent., were aged fifty-five or over, 
26,729, or 22 per cent., were between forty-five and 
fifty-five years of age, and 26,913, or 22 per cent., 
were between thirty-five and forty-five. The seven- 
teen-year age group from eighteen to thirty-four 
included 38,121 men.” Referring to the question of 
transference of men from one area to another, the 
report points out that this solution is least feasible 
for men over forty-five, of whom there were 55,722, 
and of limited appeal to men over thirty-five, of 
whom there were 26,913. The number of men below 
twenty-five years of age unemployed was 12,122. 
In the case of the three Special Areas which were 
grouped together, 41,887, or 35 per cent., of the men 
continuously unemployed for more than three months 
were attached to the coal-mining industry. In South 
Wales alone the figure was 47 per cent. of the total. 


Proposed New Durham Road. 


A SCHEME to end the traffic delays caused: by the 
level crossing at Billingham Station, Durham, has 
been approved by the Minister of Transport. To 
avoid the level crossing, Durham County Council 
proposes to build a new road and bridge with dual 
cairiageways and cycle tracks and reconstruct part 
of the existing road south of the diversion on similar 
lines. The total length of route affected by the scheme 
is about one mile and the cost is estimated at over 
£150,000, towards which a large grant has now been 
made from the Road Fund. The road will be 100ft. 
wide, except over the bridge, where the width will be 
reduced to 80ft. Each of the carriageways will be 
22ft. wide and the cycle tracks, except on the bridge, 
will be constructed to the maximum width of 9ft. 
There will also be footpaths 6ft. wide. Much of the 
new road will be constructed on embankments owing 
to the clearance required over the railway and the 
low-lying nature of the ground, which is subject to 
flooding from the nearby Billingham Beck. Recently 
the Minister of Transport made a grant towards the 
cost estimated at £180,000 of building a new road for 
traffic between the lift bridge over the river Tees and 
the North. The completion of the two schemes will 
provide a 100ft. wide road from the Newport Bridge 
over the river Tees to a point north of Billingham on 
the Sunderland Road. 


Oil from Coal. 


In the House of Lords, on Wednesday, July 14th, 
Lord Mottistone moved a resolution, which was 
accepted by the Government, on the question of coal- 
oil plants for the special areas. He urged that in the 
interests of national defence, and in order to reduce 
the amount of unemployment, especially in the dis- 
tressed areas of Durham and South Wales, steps should 
be taken to set up plants in those areas. Something 
definite, he said, should be done now. He stated 
that, in Germany after only a few years of experiment, 
it had been found possible to produce just under two- 
thirds of the amount of petrol that country now 
required. Lord McGowan referred to the work which 





had been carried out by Imperial Chemical Industries, 
and said that the present position was not favourable 
for the investment of large private sums of capital in 
the production of oil from coal. Any proposals for 
making oil from coal by hydrogenation were, if they 
were on a scale large enough to effect national safety 
or economy, lifted out of the realm of private 
initiative into the sphere of national policy. It was 
quite practicable, he said, to convert coal into petrol 
of the highest grade, and also into heavy oils. The 
employment side of the scheme should, however, not 
be exaggerated. He thought that it would be well to 
await the publication of the findings of the Falmouth 
Report or such parts of it as the Government might 
see fit to publish. Lord Teynham and Lord Stanley 
of Alderley supported Lord Mottistone’s motion. In 
replying to the debate, Lord Hutchinson, said that 
the Government accepted Lord Mottistone’s motion. 
No declaration could be made before the Falmouth 
Committee had reported, but he felt certain that when 
that Committee did report the Government would 
act on the advice it gave. 


Research for the Automobile Industry. 


On the afternoon of Wednesday, July 14th, the 
Institution of Automobile Engineers arranged an 
inspection of its Research Department on the Great 
West-road, Brentford, Middlesex, which was attended 
by over 200 members and guests. They were received 
by Mr. Tom Thornycroft, the Chairman of the 
Research and Standardisation Committee; by 
Captain J. 8S. Irving, the President of the Institution, 
and by Mr. C. G. Williams, the Director of the 
Laboratory. The visit followed a full year’s work 
in the new laboratory, and the impression we gained 
was that the move to more extensive and better- 
equipped premises has justified itself in every way. 
Considerable interest was found in the materials- 
testing laboratory, in the chemical section, and those 
parts of the laboratory which have been set apart 
for the testing of chassis and engines and their com- 
ponents. The work going on included fatigue tests 
on bearing metals, tests on brake squeak and tire 
heat, and extensive researches on the problem of 
cylinder wear. In the general sectign of the labora- 
tory, work was in progress on the durability and wear 
of bearings, gear durability, the friction and wear of 
brakes, the time of delivery of oil to cylinder walls, 
and engine friction at low temperatures. In addition 
to this work, other research work has been entrusted 
to outside firms and universities and the National 
Physical Laboratory. During the past year, the 
number of manufacturers and operators affiliated 
to the Institution increased from 220 to 253, and it 
can now be said that practically all the firms in the 
British automobile industry are affiliated. The year 
was also marked by an increased grant from the 
Government, which was made possible by the 
increased subscriptions of the members. 


The Volga Canal. 


On Thursday, July 15th, the Moscow—Volga Canal 
was formally handed over to the Commissariat of 
Water Transport. In a Journal note of May 7th 
we recorded the passage of the first steamer through 
this canal, which has been built to connect the capital 
with the Baltic Sea, the White Sea, and tie Caspian 
Sea, by means of the river Volga. During an experi- 
mental period of navigation from June 15th to July 
Ist, 17,000 passengers were carried on the canal and 
some 18,592 tons of cargo. During the navigation 
season of 1937, it is proposed to transport 1,100,000 
passengers by the canal and 330,000 tons of freight. 
The passenger line Moscow—Kalinin—Moscow, of a 
length of 476 kiloms., will be served by four 700 H.P. 
motorships—the ‘‘ Joseph Stalin,” the “ Vyacheslav 
Molotov,” the ‘ Mikhail Kalinin,” and the * Klim 
Voroshilov.” All these ships were built at the 
Krasnoye Sormovo shipyards, and can attain a speed 
of 23 kiloms. per hour. They are designed to carry 
204 passengers and have comfortable two-berth 
and four-berth cabins, fine dining-rooms, lounges, 
cinema and dance halls, nurseries, &c. The distance 
between Moscow and Kalinin will be covered in 
eighteen to twenty hours, and ships will leave from 
both points. twice a day—morning and evening. 
The local lines will be served by double-decked 
motorships of streamlined form, equipped with 
two 140 B.H.P. engines and designed for a speed of 
20 kiloms. per hour. The cargo carriers on the canal 
will be three 300 H.P. tugs, two 200 H.P. screw 
steamers, thirty-seven barges of an aggregate capacity 
of 35,000 tons, and eight 150 H.P. wheel steamers. 
The Moscow—Volga canal is one of the largest hy dro- 
technical works in the world. It supplies the Soviet 
capital with Volga water for drinking and industrial 
purposes, replenishes the water of the Moscow River, 
and connects that river by navigable way. with the 
Volga. The canal shortens the water route from 
Moscow to Leningrad by 1100 kiloms., and from 
Moscow to Gorky by 110 kiloms. The total length 
of the canal is 128 kiloms. 
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Market Research in Engineering. 


By DUDLEY W. 
No. 


WALTON, .F-.S.S. 
IV. 


(Continued from page 63, July 16th.) 


ELECTRICITY AND ILLUMINATION. 


HE field for a market investigation related to the 
sale of electrical equipment is limited to those 
places on the earth’s surface where electric generation 
has been already accomplished or may in future be 
possible. Centres for such generation on a large scale 
are indicated, first, by the adjacency of coal deposits 
or available water power ; and on a smaller scale by 
windmills or some possible utilisation of the tides. 
A comprehensive inquiry into such matters would 
impinge on the study of economics. 

“No bishop, no king,” said James I, in asserting 
the basis of his regal dignity. ‘“‘ No generator, no 
push button,” salesmen of electrical supplies can say. 
Wherever there is a generator of moderately large 
output there is a demand in the vicinity for other elec- 
trical apparatus, large or small ; motors, rotary con- 
verters, transformers, boosters, switch gear, circuit 
breakers, meters, instruments, storage batteries, 
cables, wiring, fuses, lighting systems, lamps, re- 
flectors, radiators, fans, electric fires. There must be 
an established circuit to start with, and then the 
distribution of all these things are added to the 
salesman’s opportunity. For small equipment, one 
may say there are selling opportunities wherever an 
armature can be turned by some means or other, but 
in the larger view the markets for electrical con- 
trivances centre around a combination of fuel and a 
localised industry. Within the next ten years, 
whatever may be the development of the world’s 
political situations, there will be important new 
installations—for instance, on the coalfields of Asia 
or by the mighty spates of Africa, and in such 
places there will arise demands which can be en- 
couraged not only for every kind of electrical device, 
but for many other engineering products as well. 

It is not difficult to forecast the potentialities of 
skilled electrical salesmanship and sales management 
in a home market which spends some £60,000,000 a 
year. The advantages of electrical installation need 
little argument. The potential customer is already 
converted. Industry is becoming electrically minded. 
The industrialist’s first thought in planning a new 
enterprise is to take every advantage of the flexibility 
of electrical generation and control. New factories 
are erected on the edges of cables, much as housing 
estates grow on the edges of sewers. 

Central stations may be few and far between, 
but the news of their proposed erection travels 
rapidly. There is nearly always a preliminary Board 
of Trade inquiry. Systematic market research is 
not needed. Contacts may be established with con- 
sulting and testing engineers. Boards of directors do 
not sanction a considerable investment in electrical 
plant without independent advice and independent 
advisers are really independent. A check on the 
consultant’s apparent enthusiasm for some particular 
type of equipment is the generalised knowledge of the 
directors of undertakings. They have heard of, or 
can be made acquainted with, the merits of specialised 
apparatus, and will notice its absence from a specifica- 
tion. Electrical consultants, however, are know- 
ledgeable men and women, eager to know of every 
source of supply and of every improvement devised 
to meet some problem they are called upon to solve. 
A good deal of engineering advertising, both in the 
technical Press and by pamphlet or house organ, is 
aimed at the instruction of the consulting engineer 
who is probably the most constant and consistent 
student of technical advertising. 

One commercial tool that the seller of electrical 
equipment needs is a more or less complete list of 
industrial users or at least a selected and localised 
list. It is not impossible to obtain such lists at 
relatively small cost and without any bribery or cor- 
ruption. Every power engineer is interested in improv- 
ing his load factor. Active co-operation between the 
sales staff of a supply station and a manufacturer is 
frequently possible. Indeed, for an outlay which 
would represent a microscopical percentage of selling 
costs to its constituent members, a professional or 
trade organisation could compile such a list, analysed 
by trades and geographical areas If one started 
to-day from zero to build up such a list from actually 
accessible sources, the list would be quite serviceable 
within a couple of years. 

Alternating current is in course of being installed 
all over the map of Britain, but direct current is by no 
means dead or damned. In the London area 83 per 
cent. of all power stations supply both A.C. and 
D.C. In the rest of England the proportion is nearly 
35 per cent. In Scotland the ratio is 23 per cent. 
In Ireland duplication of service is almost non- 
existent. D.C. equipment will be needed for at least 
another twenty-five years. In the matter of depre- 
ciation the Income Tax Commissioners assume a 
twenty-year life for power station machinery. 

Continuous current is a convenient means to take 
care of variable loads, sensitively responding within 
broad limits to thé demands on the circuit. 





When power is a small item of total production 
costs, the loss of some 30 per cent. of efficiency in 
converting A.C. to D.C. from the mains for local 
service may be insignificant, and there is a great 
diversity of application. In textile mills, for example, 
the power bill is a small item compared with wages. 
Cotton works steam engineers and their employers 
are well content with wasteful methods of furnacing. 
When steam drive is already installed, a changeover 
to electrical equipment, whatever the difficulties of 
localised application, cannot be more expensive than 
existing methods. 


ELECTROMOTORS. 


The field for electrical motors is ever extending 
from the largest types for driving in steel mills to 
the minute synchronous motor for controlling electric 
clocks. The electrical salesman should not say “I 
have a motor to sell,” but rather “‘ This prospect 
needs a motor.” Market research on a geographical 
basis will be serviceable in this field. There are 
spots on the map where there are plums to pick, 
although it is unwise sales management to allow com- 
mercial travellers to visit only the orchards. In most 
factory districts, even in times of trade depression, or 
perhaps because of trade depression, and the need for 
rationalisation, there is a growing call for specialised 
adaptations: electrically worked tools and hoists, 
and for magnetic hoists in the ferrous field. Not all 
cotton weaving sheds are closing down. Those that 
survive and prosper will be those converted to indi- 
vidual or gang electric drive. A good deal of electrical 
equipment needs to be installed on shipboard. It is 
true there is still little new shipbuilding to-day. A 
survey could forecast the extent to which new keels 
will be laid down, say, during the next ten years. 
There will be more big ships like the ‘“‘ Queen Mary ” 
and her sister some day, and some electrical manu- 
facturer who plans for it will obtain the orders for 
their equipment. Electrical traction is, at the moment, 
so expansive that systematic search for opportunities 
is hardly needed. Electric welding, in place of rivet- 
ing, either with A.C. or D.C., is a developing branch 
of electrical engineering. 

Transmission from the point of view of shafting is 
a diminishing and already constricted market in 
these days of individual electric drive, but in mills 
where overhead transmission already exists it is con- 
venient and serviceable for groups of machines to be 
motor driven by some adaptation of existing shafting. 
In fields where rationalisation is most desired 
there are opportunities for electricity to replace 
steam power. For the salesman it is here a case of 
being ready with arguments about ways and means. 
There is no special sanctity about individual motors, 
even when a gang of machine tools or looms is not 
run simultaneously. 

In the vicinity of every large power plant there will 
be some large users of electricity who prefer to have 
their own generating plant. This is not merely on 
account of cheaper production per unit. Most depart- 
ment stores prefer private generation, plus a standby 
connection with the outside supply main because 
they thus are safeguarded against breakdown. With 
a predetermined constant load the private plant can 
usually beat the public supply on costs, but even if 
costs are a fraction higher an alternative private 
supply prevents an interruption of business. In 
printing shops an alternative standby is regarded as 
important, where machine-hour costs are high and 
where @ maximum output must be achieved in a 
minimum time. 

Opportunities are arising for supplying equipment 
for houses in areas which will be served by the grid, 
as well as for country houses outside its sphere of 
influence. A wealthy estate owner putting in elec- 
tricity is well advised to make the most of the pro- 
posed service for lighting, cooking, heating, laundry 
work, &c., in the house, and for pumping and log 
cutting on the estate. Such a plant is often based on 
producer gas, or in some districts on wind and water 
power with subsidiary storage batteries. 

The seller of electrical equipment should not take 
sides in any controversy as between the municipal 
station and a private company, and, indeed, this con- 
troversy is on the point of disappearance. Every user 
of electricity is a potential customer for more and 
more equipment or replacement. Even differential 
prices of current are not serious obstacles, because it 
nearly always happens that when the price per unit 
is high the price of any possible alternate method is 
also high. It is quite all right for the gas equipment 
salesman to argue that his therm is cheaper than 
your unit in terms of energy, but on the whole the 
superior availability and control factors favour elec- 
tricity both in the home and the factory. 

Correlated with the demand for electrical machinery 
is a corresponding demand for insulating materials, 
cables, and wiring systems, which in turn affects the 
development of the cable making and wire making 





branches of the industry ; and for accessories like 
jointing tools. Other correlates in this field of enter- 
prise concern traction and lifts. In connection with 
many power schemes, public or private, there is a 
demand for underground conduits or for transmission 
polage. The development of illumination engineering 
as a scientific pursuit is a matter of some concern, 
both to the electrical and the gas man. Whether in 
homes or in business premises the user demands 
effective illumination in the terms of light units 
rather than so much current. Hence there is a small, 
but growing, demand for light meters and illumination 
testing devices, and on this subject a handful of 
pamphlets has been issued by His Majesty’s Stationery 
Office. Gas as an illuminant is no longer a competitor 
of electricity as far as any new building is concerned, 
but where gas lighting is already installed the gas 
salesman can advance good reasons why it should 
not be changed over to electricity. There is no valid 
reason why the gas man’s argument should not 
be countered or at least equalised. 


SELLING ILLUMINATION. 


The technique of the illumination engineer who 
contrives to improve an existing installation for the 
positive ocular comfort of those who use an apartment 
is not commonly appreciated. Given a free hand to 
achieve his best effects, the illumination engineer’s 
work impinges on that of the architect, the builder, 
and the electrician. What has been said about the 
consultant engineer applies also to this expert. He 
should be kept informed, especially in regard to retail 
shop window and factory lighting. Here automatic 
control of the periods of lighting is becoming common. 
The effect of daylight saving should be noted where it 
applies, as in the case of shop window lighting and 
external signs now frequently fitted with time control. 
There are also improved methods of illuminating 
public buildings. Flood-lighting has a future and a 
selling technique of its own, allied with the known 
principles of advertising. In regard to particular 
fittings, those concerned should advocate the best. 
Every good job is an advertisement for its installer. 
One enterprising tradesman who introduces a new 
method in a town soon has his imitators. 

Public lighting should be a fertile field for enter- 
prise, affected as it is by the virtual disappearance of 
the are lamp, the call for reflectors, and the modern 
demand for evenly distributed shadowless road 
illumination in the interests of motor traffic. The 
demand for new public lighting can be systematically 
studied. There are agencies which will supply news- 
cuttings concerning new street developments, com- 
plaints of inadequate public lighting, accidents due 
to poor lighting, &c., as well as advertisements of 
tenders wanted. One can also obtain early informa- 
tion of tenders wanted through specialists who analyse 
the minutes of municipal bodies. Such a source of 
commercial information is quite ethical. Less ethical 
is it for a shareholder of some gas or electrical under- 
taking to get himself elected on some public body 
and to utilise the information of a project that may 
come to his knowledge. On the other hand, a tech- 
nical man who happens to be a member of a Council 
can quite properly serve his community by interesting 
himself in such matters. All that the law says is that 
a councillor must not be personally or individually 
interested in placing a contract. 

From the point of view of salesmanship gas is very 
much more active than electricity. Gas companies 
periodically ‘‘ follow the goods home ”’ and keep in 
touch with their customers. It is rare for an electrical 
enterprise or even for an electrical fitter to canvas for 
orders from house to house. Every commercial 
centre is a market for lamps, including specialised 
window display lamps for advertising. In certain 
industries there is a call for mercury vapour and 
similar lamps. Those interested in the sale of electric 
lamps are getting active and their efforts are backed 
up by advertising. There is one lamp maker who 
circularises whole districts of users by post. This is a 
definite indication that the market can be extended. 


THE KINEMA WORLD. 


Inquiry of a relatively limited scope would bring to 
light new possibilities of increased sales for equipment 
in the kinema world. The cost of electric current in the 
average picture house is about 5 per cent. of the gross 
receipts, and is often rather more than the salaries of 
the projectionist staff. In kinema technique there are 
many unsolved problems. For the projection lantern 
the “point of light”? is not very satisfactorily 
achieved. In some picture houses a compromise is 
being effected by replacing low intensity by medium 
intensity carbons without change in the apparatus, 
but high-intensity carbons cannot be used without 
expenditure upon new fittings. Manufacturers do not 
seem to be very energetic in selling this equipment 
and there appears to be little co-operation between 
them and the carbon manufacturers. Kinema 
technicians are looking for some development of the 
mercury vapour or of the sodium vapour lamp to 
solve this problem. However, so far this type does 
not provide a point source. If and when this 
problem is solved the market for projection carbons 
will disappear. 

In kinema equipment there is a growing demand for 
mercury rectifiers and a need for standardisation. 
The condition to be met with is that the projection 
circuit works for about 90 per cent. of the time on 
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half-load, full load only being required when pro- 
jectors are being changed over at the end of a reel. 
Usually the apparatus installed is overloaded at the 
time of the change over. With a satisfactory mercury 
rectifier the problem of this overload would dis- 
appear. With a rectifier the efficiency at half-load is 
greater than that of a generator under like con- 
dition. Moreover, mercury rectifiers are preferred 
to motor generators because a generator needs more 
expert attention. 

The sound producing apparatus might also be a 
subject for technical market research. Usually three 
distinct voltages are required, two being supplied by 
batteries. When grid current, with its regulated 
frequency, is available an all-mains equipment is 
finding a growing market in a large proportion of the 
four thousand kinemas. The necessary apparatus is 
being standardised to transform from the standardised 
voltage. 

Within the next few years all large kinemas will be 
fitted with stages. In some new houses the stage has 
even more engineering equipment than at West End 
theatres. There is a call, too, for elaborate methods 
of stage lighting. Kinema managers can be interested 
in the most modern methods of exterior lighting. 
Another tendency in kinemas is to control the ventila- 
tion, temperature, and spraying of the whole house 
from the operator’s box. There will be a market 
in the future for automatic stoking appliances for 
heating kinemas, both for oil and solid fuel, con- 
trolled electrically. 


Tue Gas INDustTRY. 


The whole gas industry is in course of being revo- 
lutionised. Within the next ten years it is safe to 
prophesy that all old-fashioned gas-making plants 
will be remodelled or reconstructed. The tendency in 
gas making is to produce gas of a quality for heating 
and cooking as the main product of a conversion 
plant, the marketing of which is a matter of well- 
thought-out commercial policy. 

Modernisation of existing gas lighting in houses and 
factories is often possible without much structural 
alteration, but the same is true of electrical service. 
The electrician can increase his candle-power almost 
ad lib. and his service is much more elastic in the 
terms of service and illumination. 

Selling equipment to gasworks involves an under- 
standing of this policy. Here, as elsewhere, in modern 
marketing methods, the sales manager does not offer 
so many hundredweights of material, but so many 
units of profitable service. It is not always the policy 
of a gas company to extend its cubic feetage. It 
may prefer to sell the maximum of usable coke or 
patent fuel. However, in the circumambit of every 
gasworks there is a market associated with the gas 
company’s selling policy. If a gas company goes all 
out for heating it will drive electricity out of that 
field. If an electricity station goes all out for lampage 





it will drive out gas. If the two rival services come 


to an understanding and adjust their prices to each 
other’s supply there will be in the end less demand for 
both combined than if there is active rivalry for local 
custom. The modern sales manager tries to aim at the 
distribution of his product to saturation point. Rival 
salesmanship makes every consumer more conscious 
of his actual or potential needs. 

There are ancillary demands in the gas field for 
valves, meters, fittings, and to some extent for 
gasometers of the modern type. It looks as though 
the noble art of architecture will be called in aid to 
make gasometers objects of dignity, if not of beauty, 
for there is a definite awakening of the civic con- 
sciousness which more and more insists on the 
creation of a tolerable esthetic environment. 

Oil as a competitor against both gas and electricity 
will survive in many rural districts, assisted by the 
development of the oil mantle burner. In rural 
places there is some demand which can be developed 
by skilled salesmanship for petrol or acetylene 
systems for country houses and ‘here the engineer 
rather than the plumber should do the marketing. 

In the field of heating and its associate, ventila- 
tion, optimum service to the consumer can be and 
mostly is guided by experts. Proficiency here is in 
its infancy. Heating, as in the case of the Bank of 
England, may be a by-product of the lighting plant. 
Even in the most perfect heating and ventilating 
systems, as in the House of Commons, or in the 
British Museum, there are defects not yet overcome. 
There is a theory which may, indeed, be true that the 
museum headache is deliberately induced for the 
purpose of discouraging all but the most determined 
visitors. Much has yet to be done to improve con- 
ditions in churches, theatres, and concert halls. In 
regard to factory heating and ventilation, investiga- 
tions conducted by the National Institute of Industrial 
Psychology show that there is an optimum tempera- 
ture for securing personal efficiency and maximum 
output. 

Most new city buildings have central heating, using 
steam or hot water. Here the casual selling argument 
is largely a matter of inducing the owner or tenant 
to exchange one bad system for another. Within a 
period of some twenty. years in many London build- 
ings open fires were exchanged for hot water, and the 
hot water for gas radiators. Electrical heating has a 
long way to go even with current at one halfpenny 
a unit. Oil heating plants are, generally, adopted 
for service only under special circumstances. 

There is a market for ventilating fans even of the 
kind that are so badly installed that they merely 
churn up the feetid air in offices, hotels, and restau- 
rants. Church ventilation is practically non-existent. 
Very few churches as yet have mechanical organ 
blowers. There is a casual demand for blowers or 
exhausts for trade service. Drying apparatus is also 
wanted in an increasing range of industrial operations. 


(To be continued.) 








New By-Product Coking Installation 
at Cleveland. 
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(Continued from page 65, July 16th.) 


THE By-propucts PLANT. 


TS plant, an elevation of which is shown in 
Fig. 19, installed for the recovery of the by- 
products—principally tar, ammonia, benzole, and 
naphthalene—is arranged on the semi-direct system, 
which operates as follows :—The gas coming from 
the ovens at 80 deg. to 90 deg. Cent. is first cooled in 
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a primary condensing plant to 35 deg. to 40 deg. Cent. 
which results in the deposition of a portion of the tar 
and some of the ammonia in the form of ammonia 
liquor. The remainder of the tar, which is now present 
in the gas in vesicular form, is’ then completely 
removed by electro-static precipitators, leaving the 
bulk of the ammonia to go forward in gaseous form 
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in the gas stream. 
The tar-free gas then passes through the exhauster 


to the saturator, where the ammonia is removed by 
combination with sulphuric acid and _ recovered 
directly as ammonium sulphate. The ammonia, 
which had separated out as liquor in the condensers, 
is decanted from the tar and distilled, and the result- 
ing ammonia vapour is returned to the gas stream 
immediately before the saturator. After the satu- 
rator the gas is cooled by direct water sprays to 
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FIG. 19—ELEVATION OF BY-PRODUCTS PLANT 


20 deg. Cent., and finally scrubbed with oil for the 
extraction of the benzole. 

The foul gas from the ovens arrives in two streams, 
which combine at the inlet of the primary condensers. 
There are five condenser units, shown in Fig. 20, 


through which the gas passes in parallel and there- | p 


after the gas is dealt with in a single stream. 
Each condenser unit consists of a vertical multi- 
tubular cooler, through which the gas and cooling 














water flow counter-current, the gas temperature 
being maintained constant by Foxboro controllers 
on the water supply mains. The battery of con- 
densers stands on a reinforced concrete entablature, 
the space underneath being bricked in to form the 
coking plant laboratories. 

There are four Simon-Carves electro-static de- 
tarrers, shown on the left-hand side of Fig. 21, through 
which the gas next passes in parallel. The treater 
chambers consist of steel towers containing nests of 
vertical tubes. In the centre of each tube is sus- 
pended a wire electrode. A high potential current 
being applied to the electrode, an intense electrical 
field is created within the vertical tubes, through 
which the gas passes, the tube forming the receiving 
electrode. The tar fog present in the gas, which con- 
sists of minute globules very difficult to break up by 
mechanical means, becomes ionised, and the globules 
are impacted on the walls of the tubes and are dis- 
integrated. The tar runs down the tubes and flows 
away through seal pots. 

It is claimed that the efficiency of the removal is 
99-9 per cent. At the outlet of the apparatus, the 
gas is optically clear and actual tests prove that it is 
more free from suspended matter than the works 
atmosphere outside. The complete removal of tar 
fog from the gas presents other advantages, the chief 
of which are the longer life of the benzole scrubbing 
oil and the improved quality of the ammonium sul- 
phate. The current consumed in the detarrers is about 
15 units per million cubic feet of gas. 

The treater chambers are elevated on a concrete 
structure which is bricked in to house the electrical 
apparatus. The works supply of 440 volts A.C. is 
first transformed to a pressure about 30,000 volts, 
and then converted to D.C. in oil-cooled Westing- 
house copper-oxide rectifiers, from which high- 
tension leads are taken to the treater chambers. All 
possible safeguards in the way of interlocks and 
alarms are incorporated to ensure safety of working, 
and the advantage of a plant- containing no moving 
parts whatever will be obvious. 

The gas exhausters are turbine-driven sets of 
Richardsons Westgarth-Brown Boveri design, and are 
shown together with the pumps in Figs. 24 and 26 on 
page 102. Two setsare installed, one being in reserve. 
Each exhauster is capable of handling 2} million cubic 
feet of gas per hour against a pressure difference of 
100in. water gauge at a speed of 4250 rp.m. They 
are two-stage machines with impellers of stainless 
steel and are direct coupled to 800 H.P. single-stage, 
pure-impulse turbines of Richardsons Westgarth-— 
Brown Boveri design, operating at 120 Ib. per square 
inch steam pressure and exhausting into a low-pres- 
sure steam main at 30Ib. per square inch pressure. 
The exhaust steam is used for process work. 

The control of the suction created by the exhausters 
is effected by varying the speed. Steam is admitted 
to the turbine through valves operated by oil pres- 
sure and therefore variation in oil pressure affects 
the admission of steam. In the oil pipe line a leak- 
off valve is inserted, and this is controlled by an 
Askania governor, the diaphragm of which is influ- 
enced by the pressure in the gas suction main. The 
turbines and exhausters were made throughout in 
Messrs. Richardsons, Westgarth’s works at Hartle- 

ol. 

Both exhauster sets and the battery of instruments 
are fixed on an elevated platform of reinforced con- 
crete, under which are the gas and steam mains and 
valves which are operated by hand wheels on the 
exhauster platform. 


THe SULPHATE PLANT. 


After the exhausters the gas, now under pressure, 
passes to the sulphate plant, shown in Fig. 25 on page 
102, for absorption of the ammonia and its recovery sa 
ammonium sulphate. The sulphate plant is in two 
units, one of which is a stand-by, and each unit com- 
prises gas heater, saturator and circulating apparatus, 
salt-receiving pan, and centrifuge. 

The saturators (Fig. 22) are constructed of steel 
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casings about 18ft. diameter, lined with chemical 
lead and acid-resisting tiles. The gas stream enters 
at the top in a circular “cracker pipe,” bubbles 
through the acid bath, and passes out at the top 
through an acid catcher. Two steam-air ejectors are 
rovided in each saturator for delivering the crystal- 
lised salt to the receiving pans, and vertical glandless 
motor-driven centrifugal pumps are used to circulate 
the acid liquor. The working temperature of the 
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process is controlled by a multi-tubular gas heater 
on the gas stream before the saturator and connected 
to the low-pressure steam supply. 

The saturators are fixed in the open outside the 
sulphate house and a steel runway is provided over- 
head for removal of ejectors and similar purposes. 
Inside the sulphate house is situated the apparatus 
for dealing with the salt ejected from the saturators 
and for the control of the process. The salt pans are 
of welded steel, lined with lead and tiles, and when 
completely filled with sait the ejectors are stopped and 
the salt discharged through a gate valve and chute 
to the centrifuging machine for a preliminary drying. 

The centrifuges and salt-handling apparatus are 
capable of dealing with 2 tons of sulphate per hour. 
The centrifuges are totally enclosed machines con- 
taining perforated phosphor-bronze baskets, about 
5ft. diameter, mounted on a horizontal shaft directly 
coupled to an electric motor and revolving constantly 
at a speed of 450 r.p.m. The salt from the pan is 
fed directly into a mounting on the side of the centri- 
fuge casing and by the time the whole of the batch 
is in the basket the drying is completed. With the 
machine still running a cutting tool, traversed by a 
small electric motor, is brought up to the cake of 
dried salt in the basket and discharges it in a con- 
tinuous stream on to a belt conveyor fixed below the 





down to the dewpoint of the naphthalene oils contained 
in the gas. In the second tower the grid packing of 
the lower half where the gas enters is irrigated by 
partly benzolised preheated oil bled from one of the 
scrubber circulating pumps. This process absorbs 
the naphthalene, which would otherwise be deposited 
in solid form and the naphthalene is subsequently 
recovered in the benzole plant. The upper portion 
of this tower is irrigated by direct water sprays 
to complete the cooling of the gas. 

The effluent water from the cooling towers is 
decanted and led directly to a cooling frame, from 
which it is recirculated over the towers. The final 
temperature of the gas is maintained by thermostatic 
valves in the water mains. 

There are three benzole scrubbers, each 15ft. 
diameter by 127ft. high, of similar construction to 
the final coolers. The absorbing oil—in this case 
creosote—is pumped from tower to tower in counter- 
current to the flow of the gas.. The base of each tower 
forms an oil reservoir in which the oil levels are 
regulated by float valves. As the finally benzolised 
oil is pumped directly from the last scrubber to the 
benzole stills any alteration in feed to the stills is 
thus automatically adjusted throughout the scrubber 
circulation system, and this part of the plant prac- 
tically runs itself. The service and circulating pumps 





where the liquor and tar are decanted off to flow to 
their storage tanks of 460 and 900 tons capacity 
respectively. 

There are three steam-driven plunger pumps, each of 
160 gallons per minute for handling the condensates, 
for tar loading and reserve. The ammonia liquor is 
delivered by one of two 80 gallons per minute motor- 
driven centrifugal pumps to the ammonia still, and 
a similar pump handles the still effluent. All the 
pumps, together with the spray liquor pumps for the 
ovens, are installed in the exhauster house. About 
130 tons of tar are produced daily. There are also 
installed in the exhauster house two boosters, one of 
which is electrically driven and the other steam 
driven. These supply gas to Dorman, Long’s Redcar 
works through a 15in. pipe line, which is 34 miles long. 

OFFICIAL GUARANTEE TESTS. 

The success of the installation is strikingly demon- 
strated by the results obtained during the official 
guarantee tests. The guarantee ‘tests were com- 
menced on the complete plant on February 28th, 
1937, and in accordance with the terms of the con- 
tract were to be continued for four consecutive weeks. 
On March 20th, 1937, after the tests had been running 
three weeks, the results were so clearly in advance of 
the guaranteed figures that Messrs. Dorman, Long 














FIG. 20—PRIMARY CONDENSERS AND LABORATORY 


machine. The whole operation of filling, centrifuging, 
discharging, and washing one pan batch of about 
5} ewt. of salt occupies only six to seven minutes. 

The salt pans and centrifuges with all the valve 
controls are fixed on an elevated platform lined with 
lead and paved with acid-resisting tiles. Under the 
platform are fixed the mother liquor tanks and 
launders, and the conveyor belt for the salt. The 
ammonia liquor still is installed in the same building. 
This is worked by exhaust steam and at present 
recovers only the “ free ” ammonia from the liquor, 
but provision is made for future extension by which 
the “ fixed” ammonia may be recovered also. The 
still effluent is pumped away and mixed with the 
water for quenching the coke. 

The centrifuged salt is delivered by belt conveyor 
to a Wilton drying and neutralising machine, and the 
final dry and neutral product transported pneu- 
matically to large stock heaps in the sulphate store, 
shown in Fig. 27 on page 102. At full output the make 
of sulphate is about 40 tons per twenty-four hours, the 
“salting” time being six hours per shift. Only one 
process man and an assistant per shift are required 
on this plant: 

The sulphuric acid for the process is stored in two 
large low-level tanks near the railway and continu- 
ously delivered by Kestner automatic elevators to an 
elevated feed tank with connections to the saturators. 

The gas, now free from tar and ammonia, leaves 
the saturators at about 50 deg. Cent., and is finally 
cooled by direct water sprays to 20 deg. Cent. before 
being scrubbed with oil for the recovery of benzole. 
According to the Otto system, the cooling and absorp- 
tion of naphthalene are combined in one process. 

There are two final cooling towers of riveted steel, 
each 14ft. diameter by 118ft. high, packed with banks 
of timber grids and copiously irrigated by water from 
a central spray in the top of each tower. The first 
tower is a precooler where the temperature is brought 














for the scrubbers are all electrically driven, and are 
installed in the exhauster house. 


THE BENZOLE PLANT. 


There are two units of apparatus for distilling the 
benzolised oil from the scrubbers (Fig. 23). The two 
units are capable of producing 12,000 gallons per day 
of creosote-free benzole equivalent to “ once-run ” 
spirit. The recovery averages about 4 gallons of 
spirit testmg 70 to 75 per cent. at 120 deg. Cent. per 
ton of dry coal with the residual oil testing to com- 
plete denudation at 120 deg. Cent., and well under 
1 per cent. at 180 deg. Cent. 

Each distilling unit comprises a still operated by 
exhaust steam, preheater, dephlegmating, and con- 
densing units, and an oil cooler formed of banks of 
pipes in serpentine form with external water sprays. 
The oil cooler pipes are heavily galvanised. The 
benzolised oil is regulated before a Kent flow indicat- 
ing meter, and all temperatures and pressures are 
controlled by thermostatic valyes and regulators, 
so that the plant works automatically and requires 
practically no supervision. 

The naphthalene fraction from the distillation is led 
to large shallow pans for crystallising out. The 
erystallising pans are roofed over, and an elaborate 
system of fire foam apparatus is installed for their 
protection. 

A week’s storage of benzole is provided in the 
plant. No rectifying is done at Cleveland, all the 
spirit being sent to Dorman, Long and Co.’s central 
rectification plant at Port Clarence. 


TAR AND AMMONIA LIQUOR. 


The ammonia liquor and tar removed from the 
gas in the primary condensers, detarrers, catch tank, 
&c., are collected in a low level condensate tank, 
from which the mixed condensates are pumped to a 
storage tank provided with adjustable weir valves 








Fic. 21—ELECTRO-STATIC TAR PRECIPITATORS 


and Co. expressed themselves fully satisfied, and at 
their request the tests were discontinued. 

The table below shows the guarantees given and 
the corresponding figures achieved averaged over tie 
three weeks of the test run: 

Actually 


obtained. 
13,586 tons 


Guarantee. 
Furnace coke over l}fin. 13,000 tons 
cube per week 
Recovery of tar from 
gases 


Residual tar in 
gas immea- 
surably small 

99-47 per cent. 


Not less than 
99 per cent. 


Not less than 
99 per cent. 
Not more than 


Ammonia recovery 


Benzole in stripped gas in 0-96 grammes 


grammes per cubic 2 grammes 
metre 
Heat required to car- Not more than 900 B.Th.U. 


bonise 1 Ib. of wet coal 950 B.Th.U. 
containing 8 per cent. 
free moisture based on 
the net C.V. 


heating gas 


of the 


During the execution of these tests the plant was 
never operated in a manner other than would be 
regarded as strictly normal. The results obtained 
therefore represent the performance of the plant under 
ordinary conditions of working. It is worthy of 
mention that although the dry coal carbonised per 
week to give the required furnace coke output of 
13,000 tons was guaranteed at 20,000 tons, in actual 
practice this quantity of furnace coke was obtained 
by carbonising only 18,890 tons of coal per week. 
The contractors based the furnace coke output on a 
gross coking time of about 18 hours, but it was easily 
obtained on a coking time of about 22 hours. The 
carbonising plant therefore carries a considerable 
reserve margin. The efficiency of benzole recovery 
is exceptionally good. The residual benzole in the 
stripped gas of 0:96 grammes per cubic metre is 
equivalent to a recovery of 97-86 per cent. of the total 
benzole in the gas. No guarantee was given for 
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surplus gas, but the average percentage of gas avail- 
able after the requirements of the ovens had been 
met was 61-3 per cent. of the total gas made. 


WATER AND STEAM SERVICES. 


The water circulation for primary condensers and 
benzole plant cooling is effected by two of three elec- 
trically driven centrifugal pumps at a maximum rate 
of 3500 gallons per minute. The pumps deliver into 
a main laid underground along the central roadway, 
and from this main the individual services are taken 
to the various sections of the plant. The far end of 
the main is connected to the overhead storage tanks 
fixed on the roof of the coal service bunker which are 
thus maintained full and in the event of the circulat- 








FIG. 22—SULPHATF PLANT SATURATORS 


ing pumps shutting down, a reflux valve puts the 
tank on to the water main. 

The effluent hot water from the condensers and 
coolers flows by gravity over a Brotherhood chimney 
type cooling frame of 200,000 gallons per hour 
capacity, built in separate halvesfor cleaning purposes, 
and the cooled water is recirculated by the above 
pumps. The make-up water to compensate for the 
evaporation in the cooling frame is obtained from the 
town’s water main, and is fed into the system, vid 
the exhauster house, where it first passes through the 
exhauster bearings and oil coolers and the jackets 
of the air compressors. The amount of make-up is 





FIG. 23—BENZOLE DISTILLING UNITS 


adjusted by float valves in the cooling frame pond 
connected directly to the town’s main. 

An entirely separate circulation is maintained for 
the direct spray as coolers. This is effected by one 
of two centrifugal pumps at the rate of 1200 gallons 
per minute, and the water is recooled over a second 
cooling frame of 72,000 gallons per hour capacity. 

The water mains laid in thé plant roadway com- 
prise the delivery and return pipes of the two cooling 
systems, and, in addition, a town’s water main for 
clean water supply and a high-pressure clean water 
main to take care of any vagaries of town supply 
pressure, and to provide, in addition, a cold source 
of supply for the final cooling of the gas before the 
benzole scrubbers and the benzole in hot weather. 
This precaution has to be taken because the town’s 


pressure is not sufficient to deliver water to the required 
points for the final cooling of the gas. 

River Tees water is used for the oil coolers at the 
benzole plant, but a reserve town’s water connection 
is provided for this service also. All the nine water 
pumps referred to above are situated in a pump house 
built alongside the cooling frames ahd their working 
is supervised by the benzole house process man. 

A high-pressure steam main, 12in. diameter, carries 
the steam into the steel works ring main at the north 
end of the site. From this point the main is welded 
in one continuous length throughout the plant. The 
branches for the individual services of the various 
process buildings are grouped in one section near the 
exhauster house, and alternative mains provided for 
safeguarding the essential supply to the exhauster 
house. 

A low-pressure main collects the exhaust steam and 
conveys it to the ammonia and benzole stills, gas 
heaters, &c., and the supply is maintained by a 
Foxboro pressure controller, regulated from the 
exhauster house instrument panel, which bleeds 
steam from the high-pressure to the low-pressure 
main. 


Gas GOVERNORS AND INSTRUMENTS. 


The coal gas leaving the by-products plant is used 
for heating the ovens and for heating the steel fur- 
naces, and also, after boosting, is used at Redcar. 

The first call on the gas is the fuel supply to the 
ovens, which is regulated by an Askania governor in 
the return gas main ; as long as there is only sufficient 
pressure available to supply the ovens’ demand all 
other governors dealing with surplus gas remain 
automatically closed. As the pressure in the surplus 
gas main rises a diaphragm governor on the supply 
main to the gas boosters opens and further pressure 
rises open in succession similar governors to the steel 
works mains and the gas bleeder. The gas bleeder is a 
triplex pipe structure with three governors set at 
progressive pressures. The supply of blast-furnace 
gas is controlled by Askania governors. Since the 
completion of the contract Dorman, Long have 
decided to install a gas holder, and a ? million cubic 
feet Klonne type holder is now being erected. 

A very full equipment of instruments is provided 
for the control of the plant. Pressure indicating and 
recording is effected by ring balance strip chart 
instruments supplied by the Drayton Instrument 
Company, while the Cambridge Instrument Com- 
pany were responsible for the recording pyrometers 
and thermometers. All the volume measuring 
instruments were made by Geo. Kent, Ltd. 


ELECTRICAL DISTRIBUTION. 


There are two electrical sub-stations, referred to 
as ‘“ Bunker Sub-station” and “ Detarrer Sub- 
station ’’ respectively. The three-phase, 50 periods 
electric supply is taken either from the grid system 
or from Dorman, Long and Co.’s works generating 
plant at 11,000 volts, at which pressure it is brought 
into the Bunker Sub-station at the coke oven plant. 
In this sub-station there are installed two three-phase 
transformers, each of 2000 kVA capacity, connected 
through main circuit breakers, one on each alternative 
supply, to reduce the voltage to 2750 volts for distri- 
bution to the coke oven plant, by-products plant, and 
coal-handling plant. A third transformer is kept 
ready to be connected up in case of the breakdown of 
either of the two permanently connected units. 

The main 11,000-volt switchboard in the bunkersub- 
station carries the two incoming feeder ¢ircuit breakers 
and two circuit breakers for the 2000-KVA trans- 
formers above mentioned. The 2750-volt distribution 
switchboard in the same sub-station comprises dupli- 
cate incoming feeder panels from the 11,000/2750- 
volt transformers, a selector switch for these incoming 


feeders, duplicate outgoing feeder panels for the by- 
product plant, one feeder panel for a 650-kVA, 
2750/440 volts transformer, for the coke oven plant, 
and a single feeder panel for the coal-handling plant. 
At the detarrer sub-station another 2750-volt dis- 
tributing switchboard is installed, carrying duplicate 
incoming feeder panels from the bunker sub-station, 
a selector switch for these duplicate feeders, one 
panel controlling a 650-kVA, 2750/440-volt trans- 
former for the by-product plant, two panels for two 
motors of 110 B.H.P., and duplicate panels for feeders 
to a five-panel, 2750-volt auto transformer starter 
switchboard with two interlocked isolating switches, 
for two motors of 110 B.H.P., and three motors of 
160 B.H.P. situated in the cooling water pump house 
of the by-product plant. 

All motors of 110 B.H.P. and over are supplied at 
2750 volts and others at 440 volts. The low-tension 
motors on the by-product and oven sections are 
supplied from the two 650-kVA transformers through 
two distribution switchboards, of ten and eight panels 
respectively, one panel on each being reserved for the 
lighting transformers. These two switchboards are. 
coupled together in such a way that, in the event 
of a breakdown of one of the 650-kV.A transformers, 
essential motors in each section could be supplied 
from the other in order to avoid complete shut-down. 
All H.T. and L.T. switchboards have a bus-bar volt- 
meter and an ammeter on every panel. 

At the coal-handling plant a high-tension switch- 
board fed from the main 2750-volt board in the 
bunker sub-station carries panels for three 200 B.H.P. 
motors and one 300-kKVA 2750/440-volt transformer, 
to which a low-tension switchboard of five panels is 
connected to supply the distribution boards controlling 
the low-tension motors and the lighting transformer. 

A complete lighting installation is provided, the 
outside yard and oven tops being illuminated by flood 
lanterns suitably placed on steel poles and on build- 
ings. In the exhauster house the fittings are of flame- 
proof construction and the benzole house is lighted 
from outside by special lights in flame-proof fittings 
showing through the windows. Interior lighting is 
carried out in heavy gauge galvanised screwed con- 
duit with 2500 megohm V.I.R. cable, and for the 
outside lighting P.B.J. cables are used, secured to 
insulators on steel poles and on buildings. Current 
for the electric lighting of the installation is taken 
from a number of suitably situated single-phase 
transformers stepping down from 440 to 250 volts, 
the centre point of the secondary winding being 
earthed and brought out to form a three-wire system 
at 125 volts across the lamps and to earth. 

The H.T. and L.T. main switchboard at the coke 
oven and by-product plant sub-stations were manu- 
factured by A. Reyrolle and Co., Ltd., of Hebburn-on- 
Tyne, the H.T. switchgear being “‘ draw-out ” type 
of not less than 50,000-kVA rupturing capacity. 
The 2750-volt auto-transformer starter switchboard 
in the by-product plant is of Allen West and Co.’s 
make and of 30,000-kVA rupturing capacity. In the 
coal-handling plant both high and low-tension switch- 
boards are by Crompton Parkinson, Ltd., the former 
being of 30,000-kVA rupturing capacity. 

All H.T. and L.T. cables are of W. T. Henley’s 
manufacture, paper-insulated, lead-covered, and 
armoured type of appropriate grade, either laid under- 
ground or carried overhead by catenery wires and 
secured to buildings where convenient. The distribu- 
tion fuse boards are of water-tight, ironclad construc- 
tion, made by Dorman and Smith, Ltd., Manchester. 
The whole of the main and distribution cable work 
for both power and lighting installation at the coke 
oven and by-products plants was entrusted to W. J. 
Furse and Co. (Manchester), Ltd., and similarly for 
the coal-handling plant to W. H. Smith and Co. 





(Electrical Engineers), Ltd., of Manchester. 








Diving Research and its Application to 
Caisson and Tunnel Work. 


By G. W. M. BOYCOTT, M. Inst. C.E. 


'(VHE writer’s first experience of compressed air 

work was with small D-shaped airlocks. These 
were entered from the top and the person entering 
had to stoop in order to allow a hinged door hanging 
vertically downwards to be pulled up by a cord 
attached to the outside. The air was thereupon 
turned on full bore regardless of whether the person 
inside knew how to inflate his Eustachian tubes or 
not. Although, in fact, a good deal was known by 
physiologists about compressed air sickness, or 
bends, that knowledge had not become widely dis- 
persed, and in the days of the D-shaped airlock 
most engineers, and, indeed, many members of the 
medical profession, thought that bends could be 
prevented, or, at any rate, mitigated, by pumping a 
large quantity of air into the working chamber and 
thus ensuring a low percentage of COQ,. Statistics, 
however, eventually proved that, in the percentage 
in which it is normally present in the air of tunnels 





and caissons, CO, had nothing to do with the incidence 





of bends. The time then spent in decompression 
was very short; even five minutes was considered 
quite a long time, and those who practised it were 
considered to have reached a high standard of indus- 
trial hygiene. Moreover, simple rules such as these 
were frequently broken, and it was common practice 
in tunnel work to open the “ mud cock” in place 
of the valve for men “if nobody minded,” and the 
moral courage was usually absent for anybody to 
mind. Hot coffee was drunk in large quantities 
after leaving the airlock, and the highest expert 
authority then available recommended that the 
workers should wear a blanket shawl on passing from 
the airlocks to the changing rooms in order to 
minimise the risks. 

By this time, however, it was becomimg more 
generally known that compressed air sickness, or 
bends, was due to the fact that a gas in contact with 
a liquid on which it has no chemical action is absorbed 
by the liquid, the mass absorbed being proportional] 
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to the pressure, the volume remaining constant, or, 
to put it another way, the gas is absorbed in amounts 
proportional to the pressure. In breathing, the blood 
is brought into contact with the air in the lungs. The 
air breathed contains three principal gases, oxygen, 
nitrogen, and CO,; but, as physiologists inform us, 
nitrogen is the only one which can accumulate in the 
blood. Its effect may be illustrated by the analogy 
of gas forced by pressure into a syphon of mineral 
water. As long as the valve is closed the appearance 
of the liquid remains unchanged. As soon, however, 
as the pressure is reduced by opening the valve, the 
gas comes bubbling out of the liquid. The same 
thing occurs with the diver or caisson worker. As 
the diver descends, or when the caisson worker 
enters compressed air, the nitrogen under pressure 
is brought into contact with the blood and forced 
into it. In this way the blood becomes charged with 
an excess of nitrogen. As, however, the diver 
ascends, or, in the case of the caisson worker, the 
air pressure is lowered in the airlock, the excess of 
nitrogen begins slowly to bubble off. It is the bubbles 
which are thus formed which cause the symptoms 
known as compressed air sickness, or bends, some- 
times also as diver’s palsy or caisson disease. The 
gravity of the symptoms depends upon the position 
of formation. In very sudden decompressions, 
after a lengthy exposure at high pressure or great 
depths, the bubbles may form in the blood vessels 
themselves, causing death in a few minutes. In 
less sudden cases the bubbles form in the brain or 
spinal cord, leading to paralysis of the diver’s or 
caisson worker’s legs. In less serious cases, severe 
pains result in the joints. 

It might be thought that since nitrogen is so 
injurious, some other inert gas might be found which 
might replace the nitrogen, and, mixed with the 
necessary amount of oxygen, would give an artificial 
atmosphere which might be breathed with impunity 
by the diver, and, in fact, physiologists have experi- 
mented, or suggested experiments, on these lines. 
For instance, the well-known Austrian investigator, 
Von Schrétter, suggested that hydrogen might be 
used to replace the nitrogen, and some fifteen years 
ago, three Americans—R. R. Sayers, surgeon, U.S. 
Public Health Service; W. P. Yant, associate 
chemist, and J. H. Hildebrand, Professor of Chemistry 
—commenced experimenting with helium gas. In 
connection with the Admiralty Committee on 
Diving appointed in 1930, however, our own physio- 
logists and diving experts, including more particu- 
larly the late Dr. J. S. Haldane, Sir Leonard Hill, 
Sir Robert H. Davis, and Captain G. C. C. Damant, 
have been experimenting with oxygen. The 
theoretical results of this work will be found in the 
last edition—1935—revised by Haldane and Priestly, 
of “ Respiration,” by J. S. Haldane (Clarendon 
Press), and the practical results in the fourth edition, 
published this year, of ‘“‘ Deep Diving and Submarine 
Operations,” by Robert H. Davis (The Saint Catherine 
Press). -In order to understand clearly the value of 
the recent research work and to estimate the 
possibility of applying the results to caisson and 
tunnel work, it is necessary to understand something 
of the principles used in working out the ordinary 
decompression tables. Stage decompression, which 
was arrived at as the result of an earlier Committee 
on Diving, which reported in 1907, is based upon 
the well-known fact that it is quite safe for a diver 
to come up quickly from a depth of 33ft. after any 
length of time, or for a caisson worker to decompress 
quickly from a gauge pressure of 15 lb. per square 
inch, whatever the length of the working shift. 
The late Dr. J. S. Haldane and his two colleagues, 
Dr. A. E. Boycott and Captain G. C. C. Damant, 
who were carrying out the experimental work on 
behalf of the Committee, conceived the idea that if 
rapid decompression was safe from 15 Ib. to atmo- 
sphere gauge pressure, or from 30lb. to 15 |b. 
absolute pressure, a similar drop in the ratio of 2 to 1 
of absolute pressure would be safe at any pressure. 
This theory was found to be correct, except that 
recent investigations have shown that for pressure 
above about 6 atmosphere this ratio is not quite 
safe and must be replaced by a ratio of 1-75 to 1. 
With this exception we get the well-known rule that 
the first rapid drop of pressure should be to half the 
absolute pressure. Thus, after leaving a working 
chamber where the working pressure by gauge is 
40 lb. per square inch, the worker would be decom- 
pressed rapidly by lowermg the gauge pressure in 


40+15 
2 


or 274—15=12} by gauge. The first rapid decom- 
pression would take two minutes, and the subsequent 
gradual lowering from 12} Ib. to atmosphere would 
take from thirty minutes after one hour’s exposure 
to ninety-six minutes after six hours’ exposure. 
It is next necessary to consider what takes place 
when a caisson worker enters the working chamber 
at a pressure of 30lb. by gauge, or 45 lb. absolute 
pressure. He will then be breathing air at a pressure 
of 3 atmospheres, and the blood will then be capable, 
considered as a liquid obeying ordinary laws, of 
absorbing and retaining in solution three times 
the normal quantity of nitrogen. On leaving the 
working chamber and returning to normal conditions, 
two-thirds of this will come out of solution. Further, 
the whole of the blood may be considered as passing 


the airlock to 





=27}lb. absolute pressure, 





through the lungs in one minute. As the blood 
comes into contact with the air in the lungs, it 
becomes charged with the excess of nitrogen normal 
to the increased air pressure. The blood does not, 
however, remain fully saturated. The mass of the 
body may be taken as twenty-six times that of the 
blood, and its capacity per unit weight of taking up 
nitrogen equal to that of the blood. The exact 
values, concerning which physiologists differ, are 
not of importance to the present consideration of 
the matter. Making, however, the above assumptions, 
in the first round of the circulation, 4.e., in the first 
minute, the body tissues (which are assumed twenty- 
six times the mass of the blood) are saturated 1/,,, 
or 3-85 per cent. that of complete saturation. In 
the second round (or minute) the tissues become 
saturated !/,,x(100—3-85)=3-69 per cent. The 
total saturation in two rounds (or two minutes) 
=3-85+3-69=7-54 per cent. Proceeding in this 
way a table can be worked out which will show that 
the tissues are saturated 50 per cent. in 17-68 min., 
and 75 per cent. in twice that time. All parts of 
the body do not, however, saturate at the same 
time, and, therefore, in working out decompression 
tables, it is necessary to tabulate the rate of saturation 
of body tissues graduated from those which saturate 
50 per cent. in five minutes to those which saturate 
50 per cent. in seventy-five minutes. Saturation 
may be considered complete after about six hours 
of continuous exposure. Table I gives the first few 

















TaBLe I. 

Per cent.! Time required in minutes corresponding to per 
satura- cent. saturation or desaturation as given in left- 
tion or hand column. 

desatura-|———— - 

tion. Time required to saturate or desaturate 50 p.c. 
5 8 12 |17-68| 26 39 58 75 
' 

3-85 0-28 | 0-45 | 0-7 l 1-5) 2 3 4 
7-54 0-56 | 0-90 | 1-4 2 2-9! 4 6 8 
11-10 0-85 | 1-4 2-1 3 4-4) 7 10 13 
14-52 1-1 1-8 2-7 4 6 9 13 17 
17-81 | 1-4 | 2-3 [3-4 | 5 7 {11 | 16 | 21 
20-97 | 1-7 | 2-7 | 4-1 |} 6 9 | 13 | 20 | 25 
24-01 2-0 3-1 oe ee fey | 10 15 23 29 
26-93 | 2-3 | 3-6 | 5-4 | 8 12 | 18 | 26 | 34 
29-74 2-5 4-0 6-1 9 13 20 29 38 
32-44 2-8 4-5 6-8 | 10 15 22 33 42 
35-04 3-1 4-9 7-5 ll 16 24 36 46 
37-54 3:4 5-4 8-2 12 18 26 39 50 
50 5 8 12 17-68) 26 39 58 75 
75 10 16 24 35-36) 54 78 (116 {150 
99-35 (37 60 90 133 {195 |204 /436 (564 


























lines of the tables used by the writer in working out 
decompressions. These tables enable the work to 
be done rapidly by imspection. Desaturation takes 
place at the same rate as saturation. Thus, when 
the caisson worker after working in a pressure of 
40 lb. gauge pressure, enters the airlock and the 
pressure there is then lowered to half the absolute 
pressure, 7.¢., to 124 Ib., and considering only tissues 
which saturate or desaturate 50 per cent. in 
17-68 min., there will be an excess of nitrogen in 
his blood proportional to the difference in pressure, 
i.e., to 27$1b. This difference will be reduced 
3-85 per cent. in the first minute. Table II has been 





is complete. But as oxygen may not be breathed at 
all at a higher pressure than 2 atmospheres in excess 
of normal, or for too long at the pressure of atmo- 
sphere, and as the risk increases with the pressure, 
it is desirable to reduce the pressure as soon as 
possible. Oxygen, however, does not act as an ideal 
gas in contact with a liquid, and to make its use safe 
the tables must: be worked out as for air (see “ Respira- 
tion,’”’ Haldane and Priestly). Generally, it appears 
from the tables published in Sir Robert H. Davis’s 
book that a reduction of about 30 per cent. of the 


TaBeE IIl.—Showing Time Required to Decompress when Breath- 
ing an Ideal Gas in the Airlock after One Hour in the 
Working Chamber at a Gauge Pressure of 54 lb. 

Total time in 
minutes required 


Time in minutes 
to decompress, 


to saturate or 


desaturate 50%. using an ideal gas. 
ee wikcla 9 
12... ar’ 12 
17-68 diet fo 17 
26... fhe le 23 
39... maf 3 24 
58... see se 23 
EE ne se gees 
time required for decompression, using air only, 


may be effected by the use of oxygen. This is a very 
considerable advance on previous methods, and it is as 
well that engineers should recognise the possibilities 
of the new method for caisson or tunnel work. 

During an investigation that the writer made in 
1933 of rules and regulations for compressed air work, 
it became clear that although in all countries of which 
he was able to obtain cules and regulations, stage de- 
compression had been adopted in accordance with 
the original method for diving, yet in no case had 
stage decompression been adopted in its entirety 
for caisson and tunnel workers, and in one European 
country, where stage decompression had been adopted 
for divers, the method of continuous decompression, 
in use prior to 1907, was still on the statute books. 
In fact, it would appear that statutory rules and 
regulations for the protection of caisson and tunnel 
workers constitute in themselves a bar to the adop- 
tion of new methods, and that State regulations have 
been more of a hindrance than a help to the safety 
of those workers for whose benefit they were intended. 
In the European country mentioned above, for 
instance, the time required for decompression, 
according to the statutory regulations, is 70 min. 
after three hours’ exposure. The same degree of 
immunity is given by a period of 35 min., using stage 
decompression, and the actual time required for 
safety using stage decompression is 1l14min. In these 
circumstances it is not surprising that one contractor 
in the country in question makes his men, after being 
decompressed according to the statutory regulations, 
enter the medical airlock and remain there for twice 
the statutory period. Thus, after a three-hour shift, 
the time required for safe decompression is 70+ 140 
=210 min., as against 114 min. required by ordinary 
stage decompression when breathing air—rather a 
high fine to pay for obsolescence. 

In the State of New York rather a curious state of 
affairs exists. The United States has been perhaps 
ahead of any other country in adoption of stage de- 


TaBLe II.—Showing Time Required to Decompress at Each Stage After One Hour in the Working Chamber at a Gauge Pressure 
of 54 lb. 









































Gauge | Minutes to saturate or desaturate 50 per cent. 
ressure in , Remarks. 
airlock. | 5 | 8 | 12 [17-68] 26 | 39 | ss | 75 | 
| 100 | 100 97 91 80 66 | 52 44 Per cent. saturation after sixty minutes’ exposure 
18 | 54 | 54 | 52-5 | 49 | 43 35-5 | 28 24 Corresponding gauge pressure of saturation 
| 33% \30- 5%)|22-5% Per cent. drop of pressure to reduce saturation to twice the 
| | absolute saturation pressure at next stage 
ris 7 7 Time in minutes required to give above drop 
} | 42 42 39 33-5 | 26-3 | 23-7 | Gauge pressure of saturation 
133 4 | | 31-5%/33-5% | Per cent. drop of pressure of saturation required 
| | | 1/10 | 10 | Time in minutes 
| | 33 30-3 | 25 | 23 Gauge pressure of saturation 
9 | 37 -5%|29-5% | Per cent. drop of pressure of saturation required 
| 18 20 Time in minutes 
| 24 22 | 20-5 | Gauge pressure of saturation 
43 | 30% | 23% |15-5%| Per cent. drop of pressure of saturation required 
20 | 16 Time in minutes 
worked out for decompression after a shift of one compression for divers, and, in fact, diving had 


hour in length at a working pressure of 54Ib. by 
gauge. The pressure is lowered in stages as in diving. 
For pressure below about 501b., however, it will 
generally be more convenient to lower the pressure 
at a uniform rate after the first rapid decompression. 

Now, if when the caisson worker is inside the air- 
lock he is given an artificial atmosphere to breathe, 
from which the nitrogen has been removed and 
replaced by some other gas, the excess pressure of 
nitrogen in his blood will be proportional to the 
absolute pressure of the working chamber, 7.e., to 
55 lb., since the partial pressure of nitrogen in the 
atmosphere is now zero. In the first minute therefore 
the reduction in excess pressure of nitrogen will be 
3-85 per cent. of 55, instead of 3-85 per cent. of 274. 
In other words, the rate of desaturation is exactly 
doubled. Such a result is obtained by replacing the 
nitrogen by oxygen. The artificial atmosphere is 
then 100 per cent. oxygen. 

Table III shows the time required to desaturate, 
assuming that oxygen acts as an ideal gas in contact 
with an ideal liquid. It is, of course, not necessary 
in theory to lower the pressure until the desaturation 





been practised there up to 250ft., and tables for 
decompression up to that depth had been officially 
published at a time when in this country a depth of 
200ft. was considered a limit for safe diving. Yet 
we find the regulations in force (1933) in the State of 
New York limit work in compressed air at 42 lb. 
by gauge to two working periods per shift of one hour 
each, with an interval of four hours between each 
working period. Although the first sudden drop is 
to half the gauge instead of to half the absolute pres- 
sure, thus increasing very considerably the time 
required for decompression, yet the time allocated to 
decompression is so long, and so much in excess of 
that required by stage decompression, that it seems 
impossible for any case of bends to occur at all. In 
spite of this fact, caisson work is considered as a 
dangerous trade to the extent that the rate of pay in 
the State of New York was in 1933 £2 14s. a day, or 
27s. per hour of effective work. The cost therefore 
to the contractor is at the rate of £54 per week for 
a forty-hour week, whilst the more fortunate caisson 
worker is remunerated at the rate of £14 4s. per week 
of six days, a not uncomfortable wage for unskilled 
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labour. These regulations may be compared with the 
recommendations of the Institution of Civil Engineers’ 
Committee, which reported in January of this year. 
This Committee suggests a continuous working shift 
of six hours up to a pressure of 42 lb. gauge pressure. 
Whatever may be the cause of the obsolescence 
of methods used for deciding lengths of shifts and 
periods of decompression in other countries, it 
certainly concerns us in this to see that failure to 
apply new methods does not prove a handicap to 
progress and industry. When considering the applica- 
tion of oxygen to tunnel or caisson work, it may be 
said that the method by which it is administered 
to divers is precisely similar to that under which 
it would be breathed by a caisson or tunnel worker. 
The method is to lower a submersible airlock to meet 
the diver at a depth of 60ft. The diver partly enters 
the airlock, his helmet is removed, he then climbs 
right into the airlock, and the airlock door is closed. 
The subsequent proceedings are then exactly as if 
the diver were inside an ordinary caisson or tunnel 
airlock, and he may be decompressed either breathing 
ordinary air or oxygen at option. The tables pub- 
lished by Sir Robert H. Davis in his book commence 
at 120ft., or 53 lb. gauge pressure, and are given for 
every 10ft., or 44 1b., up to 300ft., or 132 lb. gauge 
pressure. There is, however, no reason to suppose 
that the method would not be equally effective for 
lower pressures up to 50 lb. gauge, which is the usual 
limit for caisson or tunnel work. The tables for the 
higher pressures have been actually tested on divers, 
but before adopting for decompressions at pressures 
not yet tested the engineer should, of course, seek 
the advice of a qualified medical practitioner and 
physiologist. For higher pressures the tables could 
be adopted as they stand, but it would probably be 
necessary to add a few minutes to the time of the 





first stage in order to reproduce the conditions under 
which the diver breathes ordinary air during the 
period he is entering the airlock. There is, perhaps, 
also the question whether the caisson worker will be 
able to breathe oxygen continuously day after day. 
The conditions of a diver making an occasional 
deep dive are in this respect different. But even 
if this should be found to be so, the new method offers 
great advantage in enabling senior members of the 
staff, who only require to make occasional tours of 
inspection, to considerably shorten the necessary 
period of decompression. 

It is satisfactory to note, and this is clearly shown 
in the last column of Table IV, that the 62 per cent. 


TaBLe IV.—Showing Time Required to Decompress After One 
Hour in the Working Chamber at a Gauge Pressure of 54 lb. 


Approximate date 1904.| 1907. 1930. | 1936. | ? 








Decompressing in accord- 
ance with best methods 
knownin 1904. ..._—.... 

Breathing air as found by 
MOINES a5 000. peateraes 

Breathing an ideal gas as 
found by Table III 

Breathing oxygen (time 
found by multiplying 
time as found by Table I1 
by 70 per cent. and add- 
ing 3 min. to first stage... 

Time required for safe de- 
compression, taking best 
methods known in 1904 
we lOO ice uSewia tana 


120 
60 
24 


45 


100 50 50 38 








reduction of the time required for safe decompression 
which has been brought about in the last twenty-four 
years is due to the work of British physiologists and 
technical experts. 








The Royal Show at Wolverhampton. 
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(Continued from page 68, July 16th.) 


N what follows we conclude our description of the 

implements and machinery which were exhibited 
at the Royal Agricultural Society’s Show, held at 
Wrottesley Park, Wolverhampton, from Tuesday, 
July 6th, to Saturday, July 10th. 


J. C. AND T. YATES. 


An unusual implement was the ‘ Coronation ” 
clod breaker, illustrated in Fig. 28, which was shown 
on the stand of J. C. and T. Yates, of the Market 
place, Doncaster. It is of simple design and consists 
of two rollers formed of narrow steel strips placed 
edgewise, which, in turning, break up any large pieces 
of soil. The top part of the implement is made in 
the form of a trough so that additional weight can be 
added when operating in very heavy land. The 
wheels shown in the upper part of our illustration 
are land wheels which come into operation when the 
implement is inverted for transport to and from the 





IV. 


“Fordson ” tractor. The cultivator is slung on the 
axle housings in such a manner that the pull is 
forward and direct, thus avoiding the tendency for 
the front wheels to lift. The attachment is simple 
in that as soon as the housing clips and the front 
draw bar have been fixed to the tractor all that is 
required to detach the tractor is to take out two quick 
release pins and one nut. There are two tine bars 
which are easily changed, and to which a variety of 
tines can be fitted. In tractors with a self- 
lifting device the self-lifting attachment is simple, 
but for tractors with no self-lift a pneumatic 
lifting gear is fitted. 

With this gear the lift is operated by an air 
compressor housed behind the radiator and on 
the offside of the Fordson tractor. The compressor 
is driven by the fan belt, and supplies air up to a 
pressure of 200 lb. per square inch, to a receiver on 
the nearside of the tractor. A simple control lever 





on the left of the driver’s seat admits air from the 


withdrawing two keys, each wheel can be screwed 
outwards or inwards until the required width has 
been obtained. The wheels are locked in position 














FIG. 30—MOUNTING OF TRACTOR WHEELS—STANHAY 


by replacing the two keys. Fig. 30 serves to indicate 
the construction employed. 


MarsHALL, Sons anp Co. (Successors), LtTp. 


On. the stand of Marshall, Sons and Co. (Successors), 
Ltd., of Gainsborough, there was shown the firm’s 
latest pattern of wood-frame threshing machine, a 
view of which we reproduce in Fig. 32. Besides this 





Fic. 31—CONVEYOR FEEDER—MARSHALL . 


machine, there were on view a steel-frame thresher, 
specially designed for tractor service, and a Clayton 
thresher of the wood-frame pattern, and also a steel- 
frame Clayton chaff cutter. All these models incor- 
porate in their design recent improvements, including 
ball bearings for all the principal rotating parts. 

A new exhibit was the Marshall canvas conveyor 
feeder, which was fitted to one of the Marshall 








FIG. 28—CLOD BREAKER—YATES 


site. This new machine has, we were informed, been 
employed with great success on heavy land in York- 
shire and in other parts of the country. 


Srannay, Lrp. 


An implement incorporating original designs was 
the new power lift wheelless tractor cultivator 
exhibited by Stanhay, Ltd., of Elwick Works, 
Ashford, Kent. It is shown in Fig. 29, and was 
arranged to demonstrate its special suitability for 
row crop work when attached direct to a standard 














receiver to an air-operating cylinder mounted on 
an extension plate at the rear of the tractor. The 
piston-rod of the/ cylinder is attached to a cross 
bar on the cultivator frame which may be instantly 
or gradually raised or lowered by the control lever. 
In order to adapt the width of the standard tractor 
to meet special conditions such as are met with in 
row crop work,!a ‘“Stanhay ” adjustable front 
axle bar is fitted to the tractor. The back wheels 
are rendered adjustable for varying widths of work 
by mounting them on a screwed bush on which a 
thread is cut. By simply unscrewing two bolts and 





FIG. 29—TRACTOR CULTIVATOR—STANHAY 


threshers. A general view of this conveyor feeder is 
given in Fig. 31. It consists of a strongly made casing, 
naving steel end frames and wood top and back lined 
with sheet steel. There is a covered-in bottom to the 
conveyor and efficient ball bearings carry two lateral 
shafts. Each shaft carries three pulleys over which 
run three belts. Attached to the belts is a continuous 
band of strongly woven canvas, stretching the full 
width of the feeder framing, and carrying a series of 
transverse rakeheads on its upper surface. 

The conveyor is worked by means of a pulley and 
crossed belt driven from the back shaker crank of the 
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threshing machine. The drive is arranged on the 
right-hand side of machine, and close into the frame, 
so as not to interfere with any other belts. At the 
back end of the feeder immediately over the thresh- 
ing drum there is a mild steel kicker bar fitted with a 
series of steel tines. These tines can be adjusted by 
means of set screws and lock nuts, so that clearance 
between the tine ends and the canvas conveyor band 
can be varied to suit the class of threshing. 

The kicker bar is worked by a connecting-rod and 
gearing. It is driven at a fast speed by machine-cut 
gears and the one to which the connecting-rod pin 
is fitted runs on a floating brass bush. The connect- 





in design, and the makers claim that it saves much 
time and labour in the operation of feeding a threshing 
machine. It can be readily adapted to any make 
of machine. 

Other exhibits on the stand included the new 
Marshall oil engine driven road roller, which is 
generally similar to that we described in our issue 
of May 7th, except that instead of a Blackstone engine, 
a single-cylinder Marshall engine, operating on the 
two-stroke cycle, is fitted. Several of the newer 
types of Marshall tractors were on show, and one of 
them was furnished with a winch. We noted that 
Lockheed servo-brake gear was fitted to some of the 




















Fic. 32—THRESHING 


ing-rod bearings are adjustable, and grease lubrica- 
tion is provided. The motion imparts an oscillating 
action to the kicker bar, and a quadrant is provided 
so that the forward or backward throw of the tines 
can be adjusted to suit the size of sheaves, or the 
nature of separation required. This is especially 
useful when dealing with tangles or matted straw, 
beans, peas, and similar material. 

At the outer end of the conveyor, a device is pro- 
vided in the adjustable bearings so that the correct 
tension can be given to the three belts carrying the 
canvas band. The back of the feeder opens quite 
easily, and is so arranged when opened that hand 
feeding in the usual manner can be performed without 
any other provision being necessary. A removable 
board is also supplied at the back of the feeder for 
easy sweeping up of the top of the machine when 
threshing. 

Access is available to the threshing drum in order 
to permit loose stuff, beans, rakings, &c., to be fed 
direct into the machine, if so desired. A plate is 
arranged under the back door to prevent small stuff 
getting behind the concave of the threshing drum. A 
canvas grain screen hangs in front of the kicker bar 
to prevent grain being thrown out and wasted, and 
box guards are supplied to fit over the driving pulley 
and also connecting-rod and gearing. 

The conveyor can be readily raised so that the 
attendants can grease the interior machine parts 
located immediately under the self-feeder. The 
sheaves, after the bands are cut, can be thrown on to 
the conveyor, which carries them up to the tines. 
The oscillation of the tines opens out the straw, and 
thus enables the threshing drum to be continuously 
and equally fed. The new conveyor feeder is simple 











Fic. 33—-FOUR SHAFT RADIAL TILLER—MCLAREN 


MACHINE—MARSHALL 


tractors, in order to allow them to comply with road 
service regulations. 
J. AND H. McLaren, Ltp. 

The exhibits of J. and H. McLaren, Ltd., of Midland 
Engine Works, Leeds, included an oil engine driven 
windlass for the double-engine cable system, with 
specially designed ploughs, cultivators, and ridging 
machinery, and also several examples of the McLaren- 
Benz airless-injection oil engine. A new implement 
on the stand was the four-shaft radial tiller, illustrated 
in Figs 33 and 34, which is manufactured by the 
firm for Radial Tillers, Ltd., of 28, Bond-street, 
Leeds, under Royston’s patents. The machine is 
almost entirely constructed of steel, and is a self- 
contained implement designed to be driven from the 
power take-off of a modern tractor with an output of 
30 B.H.P. or more. It can be attached or detached 
from the tractor in a few minutes. The power is 
transmitted through a shaft with strong universal 
joints, and drives the four-tine vertical shafts which 
carry the tilling tines through gearing. Power 
lifting and lowering gear is fitted and is controllable 
from the seat of the tractor, thereby necessitating 
the services of only one attendant. The tilling tines 
may be either of the vertical type, as illustrated in 
Fig. 33, or tines arranged horizontally can be 
employed, according to the class of work to be 
done. The adjustments which can be made to 
the machine include the alteration of the angle of 
the implement to the land surface so that the tines 
lift and loosen the soil to any desired extent. The 
method of operation and the speed of the machine 
is such that it is claimed for the tiller that it breaks 





up the soil which has been run over by the tracks 


or wheels of the tractor better than other types of 
implement, and that packing of the land is avoided. 
The design provides for the easy replacement of wear- 
ing parts by ordinary labour in the field, and the 
method of working is such as to eliminate as far 
as possible shock to tines, shafts, and bearings, giving 
low running and maintenance costs. 


E. H. BentTann anp Co., Lp. 


A large display of tilling, harvesting, and food- 
preparing machinery formed the principal exhibit on 
the stand of E. H. Bentall and Co., Ltd., of Maldon, 
Essex. We noted with interest the use of electric 
motors for the direct driving of grinding mills, We 
have chosen for illustration, however, a new labour- 
saving device, which, on account of its extreme 
simplicity and its effectiveness, attracted a con- 
siderable amount of in- 
terest. This was the 
** Drivall”’ hand post driver 
—see Fig. 35—which is 
manufactured by the firm 
in eight different sizes for 
driving stakes or posts from 
fin. square up to 5}in. by 
5in. It consists essentially 
of a steel tube fitting the 
post with a heavy cap and 
with welded on handles. 

In order to operate the 
tool it is laid on its side 
on the ground with the top 
of the post to be driven 
slid into it and the foot of 
tne post on the spot into 
which it is to be entered. 
Tool and post are now 
raised vertically, and the | 
post trued up in position. 
‘The handles of the ‘ Dri- 
vall”’ are then grasped 
by one, two, or more men, 
according to the size of 
post and the ground into 
which it is to be driven, | 
and it is lifted about 12in. 
or l5in. up the post and 
brought down: with a 
smart blow. With such a 
guided blow the post quickly enters the ground, 
and ordinary sized posts are driven in from half a 
minute to a minute, while it is difficult to get a post 
large enough or ground hard enough to take more than 
three minutes. The “ Drivall” can also be usefully 
employed for the setting up of scaffolding. For 
this work a short post is driven in the usual way 
and then extracted by a complementary tool known 
as the “ Liftall,” and the scaffold pole dropped into 
the hole thus made. The method of driving we 
have referred to does not, it is claimed, damage 
either the top or the bottom of the post, and in most 
cases it is unnecessary to point the ends of the posts 
before driving. As the earth is driven in front of the 
post the soil below is consolidated and the surround- 
ing earth is not disturbed. Posts so driven can at 
once be used for wire straining, and the use of concrete 
for firming is not necessary. 











Fic. 35—PosT DRIVER— 
BENTALL 


GASCOIGNES (READING), LTD. 


In view of recent Parliamentary legislation with 
regard to the production of accredited milk, interest 
attaches to the new Auto-releaser milking plant 
which was shown on the stand of Gascoignes 
(Reading), Ltd., of Castle-street, Reading, which 
was entered for the R.A.S.E. Silver Medal. In this 
plant, which can be supplied for two points or larger 
according to requirements, and which we illustrate 
in Fig. 36, the milk passes direct from the cow to 
an overhead stainless steel milk pipe line. Over the 
master tap a sight-glass is fitted, and through this 
glass the milk cascades over, so that it can immediately 
be observed when the cow finishes milking. The plant 
embodies an entirely new type of releaser, composed 











FiG. 34—CONNECTING SHAFT 


of a cylinder which tips and is counterbalanced by 
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means of a balance weight. If no milk is coming 
over the releaser remains at rest, and when the 
maximum amount is coming over the releaser works 
at its maximum capacity. 

The Gascoigne patented pendulum pulsator works 
a timing apparatus, and at the end of four minutes 
a red light glows red. The timing is worked from the 
pendulum on the same principle as a pendulum 
clock, and is therefore accurate. 

The milking stalls of the Auto-releaser are provided 
with a device for weighing off feed to the cows during 
milking. Previous types of this apparatus measured 
out for feed by volume only. The new patented device 
delivers the food by weight and not by volume. 

The complete plant is intended to be housed in a 
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tractor has been developed to meet the requirements 
of a machine which, while being light and handy, will 
stand up to heavy work and can be operated by 
unskilled labour. It is a two-wheeled machine, having 
adjustable tracks giving a minimum width over the 
wheels of 24in. and a maximum width of 34in., an 
extra few inches being obtained, if required, by 
reversing the wheel hubs. As will be seen from our 
engraving, pneumatic tires are fitted. Tie propelling 
engine is an Atco-Villiers petrol unit with a single 
cylinder having a capacity of 350 c.c. and working on 
the two-stroke principle. It is air cooled and is 
cowled to deflect the air current from the fly-wheel 
fan over the cooling ribs with which the cylinder is 
provided. The designed output is about 8 B.H.P. 





FIG. 36—-AUTO- RELEASER MILKING PLANT—GASCOIGNES 


separate milking shed. ‘To this shed the cows come 
to be milked—in summer direct from the pastures, 
and return to the pastures; in winter from their 
ordinary standings to be milked and then go back 
to their ordinary standings. 

One advantage of the separate milking shed is 
that the concrete floor is of comparatively small area 
and is easy to keep clean and is free from dust. 
The main advantage, however, is that in cases in 
which the existing sheds are not up to the standard 
required by recent Acts of Parliament, a separate 
milking shed can be built which enables accredited 
milk to be produced without extensive alterations 
to the existing sheds. 


CHARLES H. Pucu, Lip. 


‘Two new implements shown on the stand of Charles 
H. Pugh, Ltd., of Birmingham, the makers of the 

















Fic. 37—‘ ATCO’*’ TRACTOR—PUGH 


‘* Atco ’’ mowers and lawn machinery and accessories, 
were the ‘ Atco” tractor, and the “ Atcoscythe,” 
views of which we reproduce in Figs. 37 and 38. The 





when running at a speed of 2200 r.p.m. The controls 
are carried back and are mounted on the tractor 
handles. It may also be noted that a sliding support 
for the cultivator or other tool is fixed on the handles. 
In order to balance the tractor forward balance 
weights are fitted. The clutch is of the Atco-Burman 
pattern and the transmission shafts and gears are of 
robust design. The weight of the tractor without 
ballast is a little over 44 cwt. and it has an overall 

















FiG. 38—"* ATCOSCYTHE '’—PUGH 


length of 7ft. 6in. and a clearance above ground of 
about 14}in. 

The ‘“ Atcoscythe”’ has a single pneumatic-tired 
driving wheel worked by a single-cylinder air- 
cooled Atco-Villiers petrol engine of 150 c.c. capacity, 
which has been specially designed for the scythe. It 
drives the wheel tnrough a clutch and worm reduction 
gear and roller chain, and the drive from the wheel 


the makers claim, tends to reduce the shock to the 
cutter bar should the knife meet any obstruction. 
The controls are arranged with that for the clutch on 
the right-hand handle and that for the throttle control 
on the left-hand handle. The steel handles are covered 
with rubber grips. Starting is effected with a rope 
type starter. 

The cutter bar has a length of 3it. and is raised or 
lowered by adjusting the back wheel supporting it. 
The height of the cut from the ground is altered by 
fitting the driving wheel into the most suitable of three 
holes provided in the main frame of the machine, 
while at the same time raising or lowering tine wheel 
previously referred to, which carries the back of the 
machine. By this means a range of height of the 
knife from the ground from l}in. to 6in. is provided. 
The machine complete has a weight of about 186 lb., 
and a gallon of fuel serves to operate it from six to 
eight hours according to the class of work which is 
being done. 


MILLER WHEELS, LTD. 


An interesting universal type of cultivator 
unit for tractor use embodying a hydraulic lift for 
the tines was shown by Miller Wheels, Ltd., of 
Chelsfield, Kent, and was entered for the Society’s 
Silver Medal. The unit attached to a Fordson tractor, 
equipped with Miller adjustable tractor wheeis, is 
shown in Fig. 39, while the method of attachment to 
the tractor and the hydraulic lifting jack is illustrated 
in Fig. 40. A feature of the design is that the unit 
can be attached or detached from the tractor by 
inserting or removing a pin, and screwing up or loosen- 
ing two bolts, while the tool bar can be quickly 
detached from the main frame, allowing made-up 
bars carrying different types of tines or tools to be 





Fic. 41—TRACTOR WHEEL—MILLER 


fitted. The operating unit for the lift is a 3}m. 


.|Lake and Elliot hydraulic jack, which is placed 


directly above the rear axle of the tractor, and a 
few hand strokes serve to give the required lift, or to 
regulate the working depth of the implement. The 
lift is especially useful for raising the cultivator 
at the ends of a field. The attachment is such that 
the implement is free to swivel vertically when 
doing all classes of work, and a locking device of 
simple design is provided which ensures that when 
ridging or cultivating the implement follows directly 
in line with the tractor. When closely side hoeing 
row crops, the locking device is released so that the 
unit can be independently steered from the driving 
seat of the tractor. 

We show in Fig. 41 the latest form of the Miller 
tractor wheel which is built up from solid steel 
plate, and has inserted cleats giving additional 
strength. These wheels can be supplied to fit various 
makes of tractors, and if desired can be made adjust- 
able in width. Special road bands for travelling are 





to the cutter bar is by means of a “ V ”’ belt, which, 








FiG. 39—UNIVERSAL CULTIVATOR AND FORDSON TRACTOR—MILLER 


also supplied, or the Miller wheels can be changed 





FiG. 40—-HYDRAULIC LIFTING JACK—MILLER 
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for an adjustable pneumatic-tired wheel, also of 
Miller design. 
JOHN THOMPSON (WOLVERHAMPTON), LTD. 

As announced in last week’s issue of THE ENGINEER, 
John Thompson (Wolverhampton), Ltd., of Wolver- 
hampton, and its associated company, Wilson 
Boilermakers, Ltd., of Glasgow, have acquired a 
licence from H. and T. Danks (Netherton), Ltd., for 
the manufacture of tie Super Economic boiler 





originally designed by that firm, and the principal 


side of the furnace at the front end of the boiler. 
In these boxes the gases pass down into the two 
lower nests of side tubes and return to the back end, 
where they pass out through the uptake from the 
lower part ofthe combustion chamber which has a 
rectangular shape. The boiler was equipped with the 
latest type of ‘triumph stoker made by the firm of 
Triumph Stoker, Ltd., of Leeds, an associated Thomp- 
son undertaking. Other exhibits on the stand 
included a selection of Kennicott water softeners 
manufactured by the Kennicott Water Softener 

















Fic. 42—““SUPER ECONOMIC*’’ BOILER-THOMPSON 


exhibit on the Thompson stand at the Royal Show 
was the Super Economic boiler fitted with a Triumph 
fan forced draught stoker as shown in Fig. 42. Tie 
design of the boiler differs from tnat of the straight 
economic boiler in that it has a double row of return 
tubes so arranged that the water in the boiler con- 
tinuously receives a supply of heat from the gases 
in the second pass of lower tubes which materially 
promotes circulation. The design is such that the 
coldest gases meet the coldest water, with the result 
that the final temperature of the leaving gases is 
lowered by an amount equal to 200 deg. Fah. or 
more, according to the general running conditions. 
The boiler is a self-contained unit and does not 
require a special brickwork setting. The furnace is 
centrally placed within the shell, and a plain grate 
is used, with a corrugated rear section which is 
tapered, and has a refractory protected joint ring 
to the back plate. The combustion chamber has 
deflecting baffles to direct the gases into the side 
tubes, the top nests of which are about level witi tne 
top of the furnace. The hot gases pass along these 
tubes to the two smoke-boxes arranged one on either 





Company, Ltd., of Wolverhampton, and stainless 
steel pans and foodstuff vessels in Monel metal, 
nickel, and Iconel, which are manufactured by John 
Thompson (Dudley), Ltd. Various metal casement 
windows were also exhibited, and examples of the 
firm’s fusion welded vessels. 


Biaw-Knox, Lrp. 

Tne principal exhibit on the stand of Blaw-Knox, 
Ltd., of New Oxford House, Hart-street, London, 
W.C.1, was a series of Cletrac tractors made by tine 
Cleveland Tractor Company of Ohio. ‘They included 
smaller models for fruit gardens, row crops, hop 
gardens, and for general farm work, and larger tractors 
for industrial and contracting work. The tractor 
shown in Fig. 43 is a farm tractor of the latest E 31 
type with a draw-bar horse-power of 24, and draw- 
bar pulls in pounds of: First gear, 4120; second 
gear, 3500; and third gear, 2250. The maximum 
belt horse-power corrected to sea level is 29. The 
engine is a four-cylinder unit with a bore of 4in. 
and a stroke of 4}in. running at 1300 r.p.m. It is 
designed for petrol fuel and hand starting, but when 





desired the engine can be fitted for burning paraffin, 
in which case it is started on petrol and changed over 
to the paraffin fuel, for which a special form of pre- 
heater is employed. The tractor has a designed sped 
of 2} m.p.h. in low gear, 2} in middle gear, and 
4 m.p.h. in high gear. The length of track on the 
ground is 56}in., and the total ground contact area 
904 square inches, giving a ground pressure of 
5:53 1b. per square inch. ‘The overall length is 
105}in., with a width of 41 }in., and a ground clearance 
of 18in. The track centres are 3lin. and the complete 
tractor weighs about 5000 Ib. 


INTERNATIONAL HARVESTER COMPANY. 


The International Harvester Company of Great 
Britain, Ltd., assembled on its stand at Wolver- 
hampton one of the largest displays of power farming 
plant shown in recent years. Among the new 
machinery may be mentioned the T 35 and ‘TD 35 
*TraeTracTors,” one of which we illustrate in 
Fig. 44 herewith. They represent the petrol-paraftin, 
and petrol-oil fuel versions of the company’s latest 
‘in-between "’ size of tractor for farming and general 
industrial and civil engineering contracting work. 
The new design embodies the principal features 
common to the earlier T 20 and T 40 models, which 
represent the latest Harvester practice in heavy-duty 
crawler tractor design. An outstanding feature is 
the large power range, which in the paraffin model 
includes five forward speeds and reverse, giving a 
range of draw-bar pulls of 7320 lb. and 2960 lb. for 
the first and fifth speeds, corresponding to 1} and 
4 miles per hour, with a speed of 2} miles per 
hour in reverse: The heavy oil engined model has 
draw-bar pulls of 7500 lb. and 3040 lb. for the first 
and fifth speeds, with a speed range in miles per hour 
generally similar to the other tractor. The parafiin 
engine is a six-cylinder unit, with a bore of 3fin. 
and a stroke of 4$in., designed for a maximum belt 
horse-power of 41, and a draw-bar horse-power of 35 
when running at 1750 r.p.m., while the heavy oil 
engine is a four-cylinder unit with a bore of 4}in. 
and a stroke of 6}in., having a maximum belt horse- 
power of 41 and a draw-bar horse-power of 35 when 
running at 1100 r.p.m. An interesting feature of the 
heavy fuel engine is the arrangement whereby it is 
started on petrol and automatically changes over to 
neavy oil. The tractors we have described have a 
track centre of 45in. with a length of 64}in. of track 
in contact with the ground, giving an area of ground 
contact of 1674 square inches. The overall length of 
the tractors is 132}in., with a width of 58}in. and 
an overall height of 76}in. The weight of the paraffin 
engined model is about 89 ewt., and that of the oil 
engined model is 94 cwt. 


JOHN FOWLER AND Co. (LEEDS), Lrp. 


From the wide range of oil engine driven rotary 
ploughs or gyrotillers, crawler-pattern tractors, and 
oil engines of the latest Fowler-Sanders type for 
heavy-duty service, such as showman’s lighting sets 
and self-contained generating sets and industrial 
power units, we nave chosen for description the four- 
cylinder B type engine illustrated in Fig. 45 and in 
section in Fig. 46. This engine has a designed output of 
40 B.H.P. at 1100 r.p.m., and a bore of 4}in. with a 
stroke of 6jin. The cylinder heads are made of special 
nickel cast iron, and a feature of the design is the 
large water spaces. The patented Fowler-Sanders 
two-way swirl combustion chamber is placed at 
the side of the head, and the arrangement is such 
that good combustion is maintained over a wide 
range of load and speed, while starting is effected 
without having to fit heating plugs or compression 
release gear. ‘Che liners are pressed into the cylinder 
jacket, and they are made of special cast iron which 
is nitrogen hardened. A feature of the crank case 
design is the one-piece ribbed casting with large 
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Fic. 43—FARM TRACTOR-BLAW - KNOX 


Fic. 44—"* TRACTRACTOR '’—-INTERNATIONAL HARVESTER 
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lateral inspection on either side of the crank case. 
The oil sump is a separate casting and it is separated 
from the crank case by means of a sheet of metal 
gauze mounted in a metal frame. The pistons carry 
three pressure rings and two oil scraper rings, and 
they are cast in special metal and are fitted with 
floating gudgeon pins which are case hardened and 
ground. The connecting-rods are steel stampings 
and they have steel-backed white-metalled big ends 
with a gun-metal bushed small end. The crankshaft 














Fic. 45—40 B.H.P. Oil ENGINE—FOWLER 


is a heat-treated forging of special steel with large 
diameter bearings and crank pins. It is finished by 
grinding and carries a solid flange to which the 
fly-wheel is bolted. The neat way in which the 
fuel pump and injection nozzles are enclosed, but 
are easily accessible through inspection doors and 
removable covers, may be noted, and also the 
housing of the cam shaft and the tappet rods. The 
engine is equipped with C.A.V.-Bosch fuel injection 
gear, which works in conjunction with a centrifugal 

















Fic. 46—CROSS-SECTION OF ENGINE—FOWLER 


governor. The circulating water for the cylinder 
jackets and heads is furnished by a centrifugal 
pump driven from the timing gear, and cooling 
is assisted by the radiator fan, which is mounted 
on roller bearings and is also driven from the 
timing gear. The engine is started by hand, but 
on several of the larger sized generating sets we noted 
that starters were fitted. 


JAMES BERESFORD AND Son, Lrp. 


Although it was erroneously stated in the official 
Show catalogue that the pumping plant in connection 
with the Show was supplied by the Pulsometer 
Engineering Company, Ltd., of Reading, few visitors 
to the Royal Show could miss the booster pumping 
station near the main entrance, which was designed 
and supplied by James Beresford and Son, Ltd., of 
Cato-street Works, Birmingham, to the specification 
of the Wolverhampton Water Engineer, Mr. Brian 
L. MeMillan, B.Sec., M. Inst.C.E. The automatic 
booster plant, which we illustrate in Fig. 47, and 
which worked continuously throughout the Show 
period, comprised a _ Beresford-Stork multi-stage 
centrifugal pump designed to deliver 10,000 gallons 
per hour at a maximum pressure of 67 Ib. per square 
inch, when running at a speed of about 1450 r.p.m., 
and driven by a 4 B.H.P., 400-volt, three-phase, 
50 cycle squirrel-cage motor. The set was auto- 
matically controlled by a pressure switch arranged to 


cut in at a pressure of 53 lb. per square inch and cut 
out at 67 lb. per square inch. 

The pressure tank, shown to the left of Fig. 47, is 
of 1000 gallons capacity and the air replenishment 
was effected by separate motor-driven air compressor. 

The fire booster pump, shown in the foreground of 
the engraving, was designed to deal with 10,000 gallons 
per hour against a pressure of 120 lb. per square inch 
when running at a speed of about 2850 r.p.m., and 
was driven by a 400-volt, three-phase, 50 cycle, 
squirrel-cage motor, developing 173 B.H.P. This set 





Fic. 47—BOOSTER PUMPING PLANT—BERESFORD 


was used for stationary fire-fighting purposes, and 
was hand ‘controlled. The fire pump was required 
to boost up the pressure in the main supplying a large 
number of hydrants situated at various points on the 
ground. By means of valve regulation, either of the 
two pumps could be entirely isolated. 

The motors in the boosting station were lent 
by the Metropolitan-Vickers Electrical Company, 
of Trafford Park, Manchester. 

On the main Beresford stand a large number of 
Beresford-Stork multi-stage centrifugal pumps and 
Beresford-Garvens submersible bore-hole pumps and 
motor units were demonstrated in actual operation. 








H. E. Armstrong — An 
Autobiography.* 


My association with the Royal College of Science dates 
back to the summer term of 1865, when I became a 
student of the Royal College of Chemistry, its forerunner, 
then located in Oxford-street. The building is still 
standing and its front is unchanged. Horacs Brown, my 
life-long friend, joined at the same time. I well recollect 
my first brief interview with Hofmann. He was then soon 
to depart for Berlin, on a three years’ leave of absence. 
We therefore rarely saw him during the term in the 
laboratory, yet his few visits were sufficient to bring home, 
even to a beginner, his magic power of inspiring enthu- 
siasm in those who had some love of their subject. For- 
tunately, in later years, I was brought into close personal 
contact with him so often that I learnt to appreciate his 
more than remarkable qualities to the full. Having acted 
as biographer of his work, I need not refer to this, beyond 
calling attention to the remarkable output he achieved 
and the extraordinary use he made of his more than 
modest quarters in the Oxford-street building, and of the 
limited forces at his disposal. Not many of the students 
were sufficiently advanced to undertake original work 
and he had but few assistants, though in quality these 
were unsurpassable: Peter Griess was among them, a 
man of altogether remarkable character—for after idling 
away half a dozen years at the university, he suddenly 
developed phenomenal activity and marvellous ability 
as an original worker. Hofmann has told the story of this 
part of his assistant’s life with more than his usual feeling. 

Hofmann was more cosmopolitan than German. The 
volubility of his erudite and picturesque broken English 
was not the least of his attractions. He compelled atten- 
tion by the enthusiasm of his manner, whatever the subject 
he happened to be discussing. He was ably supported 
by his indefatigable lecture assistant, McLeod, whose 
ever-ready and conscientious fingers afforded deft com- 
pensation for the peculiar manipulative deficiences of his 
master. Hofmann always worked by deputy, except at 
his writing desk, where he was pre-eminent, a master of 
courtly expression in many tongues. 

The laboratory instruction was in the hands of Valentin, 
a particularly skilful and exact analyst; instead of 
always tutoring us, he taught us to be self-reliant and set 
the best possible example by constantly working before 
our eyes—he had a good consulting practice—often telling 
us what he was doing. The junior instructor, Cornelius 
O’Sullivan, was the most thorough and masterful teacher 
of chemistry I have ever encountered ; a rich Irish brogue 
added to his attractions. I at least was also influenced, in 
no slight degree, by the impulsive energy of one of the 





* From an Address delivered before the Old Students’ 
Association of the Royal College of Science, London, September, 





1920. 





advanced students, Ernest Theophron Chapman, whose 
name afterwards became known in connection with that 
of Wanklyn. Chapman by his enthusiasm made us realise 
that chemistry was a live subject. His flasks, usually big 
ones, were constantly boiling over ; eventually he fulfilled 
our expectations by blowing himself to bits in an explosive 
factory in the Harz Mountains. 

All the work told that those of us did who had the 
making of chemists in us: it was work for work’s sake ! 
No externally controlled examination came in our way to 
annoy us or prevent us from learning what was worth 
learning ; we went ahead very fast. The terminal exami- 
nation was a sufficient test of progress, and we took this 
in our stride, never letting it worry us. The compulsive 
influence of competitive examinations and of the degree 
mania was little felt in those days. 

Only chemistry was taught in Oxford-street, but the 
College was affiliated with the school in Jermyn-street. 
Those who aimed at the Diploma of the Royal School of 
Mines took the definite course of studies laid down by the 
authorities. Free lances like myself, who were sole arbiters 
of their fate, sampled such courses as they thought well 
to select. My father, I may say, who had sent me to the 
College on the advice of a shrewd engineering friend, who 
had diagnosed my proclivities, left me free to do as 
I chose. 

Tyndall and Huxley were then lecturers at Jermyn- 
street, and at their best. I heard the former with great 
profit and delight. His demonstrations were marvellous 
—that of the Icelandic Strokur ascending to the ceiling of 
the big lecture room in Jermyn-street is graven in my 
memory to the present day ; the wave theories of sound 
and light were made to live before our eyes in the most 
entrancing fashion. Tyndall’s enthusiasm was as catching 
as Hofmann’s. A born actor, he was never too fast nor 
too learned for his class, nor was he in the least degree 
pedantic or self-conscious. There might be some chance 
of teaching science to the masses and of making it popular 
if to-day we had a few Tyndalls; without them we shall 
do nothing. The modern teacher is usually over every- 
body’s head, even his own; he too often thinks a mighty 
deal too much of himself. Professionalism has stepped in 
and ruined us for the public service. 

Huxley’s teaching left me cold, notwithstanding the 
marvellous facility with which he illustrated his subject 
with coloured chalks. He was far too fluent and didactic, 
too rapid to follow; if you took notes the lecture became 
merely a mechanical exercise, if you did not the points 
were made so rapidly that they were registered with diffi- 
culty if at all. As there was no laboratory teaching in 
those days, the subject was not brought home to us prac- 
tically, and it lacked substance. Huxley, to my thinking, 
was never great as a junior class teacher. He could not 
suffer fools gladly, even when they were earnest students ; 
his attitude, consequently, was too superior. You got 
Huxley’s opinion, but you were not learning how to form 
opinions of your own. His forte lay in popular didactic 
lecturing and particularly in combative essay writing, 
owing to the exquisite clarity and terseness of his style 
and his mastery of lucid biblical English and of his subject. 

Before to-day I have told the story of my attendance 
at Ramsay’s geology course—how his teaching never pro- 
duced an impression of reality, as the instruction was 
entirely in the lecture room ; how absolutely, within a very 
short time, I had forgotten all I had heard, although I 
must have had some partiality for the subject, as I 
attended to the end and sat for the examination ; and how, 
a good many years later, I once more took up the subject 
and became deeply interested. But I then had a motive 
—the education of my own children; and meanwhile I 
had read Kingsley’s Lectures on Town Geology, worth 
all Ramsay’s put together as exemplars of method. My 
attention was first reattracted to geology by the number of 
Echinoderms brought to light in cutting back a cliff face 
at Margate. About this time I entered systematically on 
a course of coast walking and coast photography, and then 
made the great discovery of the Geologists’ Association. 
This led to my meeting Lapworth—or course, my fate was 
sealed ; his enthusiasm was overmastering, and no sane 
person could escape infection from him. I should have been 
a geologist had I met him as a young student. Still later 
a fortunate illness brought me into touch with Dr. Arthur 
Rowe at Margate, and I was at least able to give creditable 
assistance to a geologist by helping to illustrate. his work. 
After my experience, I would not allow any students to 
attend lectures on geology until they had been fully baptised 
in the field. 

Finally, | may mention that I made a vain attempt at 
Jermyn-street to gain some understanding of geometrical 
drawing—but the instruction was only on paper, and so 
lacking in feeling and object that the subject never 
appealed to my dull intelligence. Had Professor Perry 
been discovered in those days, I might have learnt some- 
thing useful, with the aid of his practical and attractive 
methods; but even he could not have made a mathe- 
matician of me, my outlook was too realistic. A little earlier, 
with the aid of drawings borrowed from a friend articled as 
pupil to an architect, I had taught myself perspective 
and plan drawing—knowledge which was of great value 
to me subsequently when I was called on to deal with 
laboratory designs. 

To complete the story of my educational excursions, 
during two years I was a very frequent, indeed, almost 
regular, attendant on Saturdays in the operation theatre 
at St. Bartholomew’s Hospital. For some unexplained 
reason I took great interest in surgical operations. I have 
sometimes been surprised that I was not tempted to study 
medicine rather than chemistry. If I had then realised 
that it was no more nor less than a branch of chemistry, 
I should certainly have done so, but there was little 
chemistry in medicine in those days, nor is there unfor- 
tunately even now much that is worth calling chemistry. 

Frankland took charge of the College of Chemistry in 
the winter term of 1865. His manner of lecturing was the 
very antithesis of Hofmann’s—altogether lacking in humour 
and sparkle; but his lectures were more impressive on 
account of the wealth of fact and the attention he gave to 
the experimental side. He had none of Hofmann’s 
magnetic force nor his wonderful faculty, when in the 
laboratory, of getting behind a student’s work by means 
of a few searching questions. There is no doubt the one 
was a born leader of men, whilst the other was an indi- 
vidual worker. 

Hofmann made the student his personal instrument—-no 
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one has ever been more avaricious of results, and he was 
always carried forward by this desire. The only chemist 
in later times who at all resembled him was Victor Meyer. 
Both men had marvellous perceptive power and were quick 
to seize every opportunity, but they were not 
trainers. It was commonly said of Meyer’s students, 
“Sie werden zu sehr ausgenutzt’’—in other words, 
“they are too much exploited.’’ They were not allowed 
sufficient opportunity to develop their own individuality 
and acquire full sense of independence. 

Frankland had no such tendency as Hofmann. There 
was no trace of the slave-driver in him, and he had peculiar 
difficulty in getting behind the student’s work and finding 
out what had been done, whilst Hofmann saw in a flash 
whether his wish had been met. Only those could work 
effectively with Frankland who needed little, if any, 
guidance ; but at times he would step in and give in- 
valuable advice or still more important assistance by com- 
ing to the worker’s aid with his wonderful manipulative 
skill: He had passed through an exceptionally severe 
and thorough school of training, and was a master of his 
craft on the practical side. 

My didactic training came to an end after a year and a 
term. Frankland saw that I wanted to do something, 
not merely to play at learning. He was anxious to develop 
the methods of water analysis, having just been appointed 
to the Rivers Commission, so he put me into the private 
laboratory and I was at work before the close of the long 
vacation. The experience was invaluable, as I was thrown 
much on my own resources, though sufficiently aided at 
critical times. In those days the Nesler test was barely 
known and there was no method of determining nitrates 
and nitrites satisfactori!y—a good deal of work was done 
before the nitric oxide method was developed in the form 
in which it is now used. The so-called Lunge nitrometer is 
merely a convenient form of the nitrometer we first used ; 
yet Frankland and I are probably the last persons thought 
of by those who now handle it. Frankland had set his 
mind on an absolute method of determining the absolute 
matter in the water residue and we ultimately evolved the 
vacuum combustion process: the task was not entirely 
simple, I recollect, when he ted that we should 
make the attempt, that he referred me to the account 
given by Graham of the use he had made of the Sprengel 
mercury pump in studying the diffusion of oxygen through 
india-rubber. A few days later, seeing that I was in diffi- 
culties at the blow-pipe table, he came to my aid and made 
the first Sprengel fall-tube for me. We were the first after 
Graham to use the pump. If the traditions of the early 
Frankland school had been kept alive and the few students 
with hands had been regularly tutored in the methods of 
gas analysis, the vacuum combustion process would now 
be a preferred process, I believe. 

In the pretentious language of to-day, the year I gave 
to the water work would be described as time spent in 
research—probably pronounced with an open e; but we 
had no such illusions in those days. To me it seemed only 
that I was doing a specific piece of work with a useful 
object in view and that I was but learning to run alone. 
Such, indeed, was the case. At the end of little over two 
years much as I had sought to devour, I had swallowed, 
and digested very little; much of the food had been 
unpalatable ; still, I had tasted very broadly and was left 
with a voracious appetite. Most important of all, I had 
learnt to trust myself in the laboratory: to feel my way 
forward. And I had read very widely. The attractive 
power books had over me was soon recognised and I had 
been made librarian at an early period of my career at 
the College; apart from the German serials there was 
little in French or English in the library that I had not 
scanned. I seem to remember first becoming attracted, in 
those days, to carbolic acid, as a substance of some 
importance, by reading a pamphlet by Crookes dealing 
with its use in cattle disease. 

A roving course such as I have described cannot be 
followed by the examination beridden, degree-hungry 
student of to-day ; he is not free to form and develop his 
tastes—if he have any—but is forced to conform with 
convention, his mind being no more at liberty than is the 
bound foot of the woman in China. We call ourselves a 
free and intelligent people and yet seek to enforce routine 
systems of education everywhere—proclaiming that 
education spells salvat‘on. When I reach this stage of 
thought, I always revert to Kipling’s “‘ venerable Teshoo 
Lama”: ‘ Education greatest blessing when of best 
sorts, otherwise no earthly use.” Parrot training and 
parrot learning are not going to help us. I have referred 
already to my friend Horace Brown, who has done such 
distinguished work in so many fields. His systematic 
training was of shorter duration than mine, as he entered 
a brewery after only a year at the College ; but he returned 
for a short time later on, I believe. He learnt by doing, 
though he enjoyed the great advantage of working in the 
inspiring neighbourhood of Peter Griess—an accomplished 
loafer in his student days, as I have pointed out—and later 
on of O’Sullivan. 

In those days Burton-on-Trent had a scientific atmos- 
phere, now passed away; why? Why has an industry 
which at one time played so remarkable a part in pro- 
moting the application of science to the advancement of 
civilisation thus lost its scientific prestige 2? We have to 
recollect that Pasteur’s Etudes sur la Biére were the out- 
come of his desire to help his nation to overcome the dire 
consequences of the war of 1870. And what have they 
given us ? Worse beer, I think, but the whole of bacterio- 
logy and the conquests of preventive medicine. Burton 
has ceased to be scientific, because leaders, such as Griess, 
O’Sullivan and the Browns, are no longer there and com- 
mercial ability is fallen to so low an ebb among the brewers 
that science is no longer appreciated in any proper sense 
of the term. Unfortunately, the chance of recovery is 
slight; Socialists and Ultra-democrats are doing their 
best to kill leadership in every form. I would refer those 
who wish to pursue the theme to Flinders Petrie’s ‘‘ Revo- 
lutions of Civilisation” and also to Bury’s “‘ History of 
the Freedom of Thought.” 

Passing now to my studies abroad during the period 
from October, 1867, until just before the Franco-Prussian 
War. Acting on Frankland’s advice, I went to Leipzig, 
to work under his former associate Kolbe—one of the most 
thorough and typical Germans of the old school it has been 
my good fortune to meet, a chemist who received but 
scant justice even from his own countrymen—few realise 
the extent to which he was the founder of our modern 





system of constitutional formule—because he dared to 
criticise and expressed himself in the biting terms of a clear 
and concise diction, in a pure German which no one else 
in those days had at his command. In fact, he took his 
countrymen greatly to task for their slovenly language. 
Of course, I was received with utmost cordiality. I well 
recollect how, on the afternoon of my arrival, Kolbe took 
me into his private laboratory and carried out with me the 
nitration of a quantity of phenolparasulphonate by means 
of sodium nitrate and sulphuric acid. He then suggested 
that I should take up the study of the mixture formed on 
sulphonating phenol. In those days we had not yet 
learnt even to distinguish three isomeric mono-derivatives 
of benzene and phenolorthosulphonic acid was unrecog- 
nised. It was at this time that Kolbe began “ to slang” 
Kekulé over his benzene formula—I had not even heard 
of this before going to Germany. Such was my intro- 
duction to the “ aromatics” and the beginning of my 
affection for sulphonic acids—but the story is not com- 
plete. When I went to Germany I did not know a word 
of German. So I to accumulate hooks, and with an 
eye to the future bought a set of the Annalen, another of 
the Gartenlaube (a sort of ‘“‘ Chambers’s Journal,”) and 
Goethe, Schiller, and Lessing. I set to work systematically 
to translate papers in the Annalen, and so learnt to read 
with attention. One of the first I happened upon was 
a paper by one Robert Williamson—not the Professor—on 
the compound formed by combining sulphuric anhydride 
with hydrogen chloride, SO,CIH. The mind works in 
circles, I had seen Frankland prepare a small amount of 
the anhydride for use in gas analysis to fortify sulphuric 
acid, so I set to work to make it in quantity and astonished 
Kolbe and the laboratory one day by producing over a 
kilo, of the solid anhydride, which I had distilled out from 
the stock of Nordhausen acid in the laboratory. This 
was soon converted into chlorhydrol, Meanwhile the 
idea struck me that if chlorides of the “ radicles ”’— 
CH,Cl, &c.—were to be as analogues of hydrogen 
chloride, they also should combine with sulphuric 
anhydride. This I found to be the case. Unfortunately, 
I was anticipated. Just as the work was finished, one of 
Kolbe’s former students, a Russian, Purgold, who visited 
us on his return from Paris, produced a copy of the 
Comptes Rendus, containing a paper in which he had arrived 
at conclusions almost identical with mine. The lesson 
was useful, especially as in the course of the work I also 
learnt another, perhaps the most important in my scientific 
education. Struck by the ease with which two atoms of 
chlorine in carbon tetrachloride could be displaced by 
oxygen, by means of sulphuric anhydride, it occurred to 
me that it might be possible in a similar way to displace 
sulphur from carbon bisulphide. I discussed the matter 
with the assistants but was advised against making the 
experiment, as Claus had already tried it without result. 
With English obstinacy I was not convinced, and found 
on trial that my anticipation was correct. I obtained 
carbon oxysulphide, then an unfamiliar compound, I 
thus learnt never to accept any statement as final, never 
to hesitate, whatever were on record, to try any experi- 
ment that might appear likely to afford this or that result. 
Hofmann, I may add, would never accept No as an answer 
to an experiment and several of his successes were the 
outcome of his method of submitting a problem which he 
had formulated in his mind to repeated trial at the hands 
of different workers. 

In preparation for my degree I was forced to attend 
lectures on physics and mineralogv—by Hankel and 
Naumann—the subsidiary subjects I had selected. Both 
courses were wooden and worthless to me. But to satisfy 
my own desires, I went through the whole of Ludwig’s 
marvellous course on physiology, with the greatest enjoy- 
ment and profit. Vivisections were carried out almost 
daily. Whatever may be urged against the practice on 
grounds of sentiment, its supreme educational valve is 
beyond question. Then I attended, though with less 
satisfaction, the lectures on botany and vegetable physio- 
logy, which were given in the summer before breakfast ; 
also the associated laboratory exercises and a short course 
on agricultural chemistry by Knop, the pioneer worker 
with water cultures. Finally, my laboratory companion, 
Karl Knappf—one of Liebig’s nephews—and I persuaded 
Professor Braun to give the chemists a special short course 
of lectures on anatomy on Sunday mornings; at least a 
dozen of us attended. Braun was noted on account of the 
remarkable work he had done in making sections of 
trozen corpses. 

Kolbe’s laboratory in those days afforded wonderful 
opportunities. About a dozen of us were doing advanced 
work, in preparation for the degree—seeking independence, 
Each had his Arbeit—his definite problem—in view, as his 
chief aim in life. We were all proud of being called on to 
show that we could do something. This was the distinc- 
tive feature of the German system. At most two or three 
had themes from the Professor—the rest were carrying out 
ideas of their own. The work was therefore varied. 
Whatever suggestion we made to Kolbe, he never dis- 
couraged us ; his habit was to grasp the lapels of his coat, 
as Mr. Balfour does, then to reply: “ Try it, try it.”” We 
disputed with him constantly before the blackboard, often 
for hours together, nearly always taking exception to his 
theoretical views—but without his being offended. And 
we constantly compared notes together. Each one of us, 
therefore, was interested in the solution of a whole series 
of problems. 

Those were happy days—the days of German Lern- and 
Lehrfreiheit. They came to an end, not many years later, 
when the German universities were commercialised— 
largely through Kolbe’s discovery of his method of manu- 
facturing salicylic acid. The manufacturers then began 
to retain and subsidise the active workers in the various 
laboratories and as they had first call on their results, 





+ Knapp was Liebig’s nephew—he had the bench next to 
mine, and we became great friends. His father was Professor 
of Chemical Technology in Brunswick. A visit which I paid 
to his home in one of the long vacations has always remained 
in my memory; they were a most charming family. Though 
I heard much of Liebig, unfortunately I never came into personal 
contact with him. Knapp had brilliant ability, but unfortu- 
nately he became tuberculous and died very early. When I 
decided to work with sulphuric anhydride, I suggested to him 
that he should make use of the stock of chlorhydrol I had 
prepared. This led to his studying its action on benzene ; 
no use had been made of the chloride before this time. I con- 
tinued the work after his death. . 





open discussion of the work that was going on with and 
among the students became impossible. From that time 
onwards the training of the German laboratories ceased to 
be of special value ; that given in our laboratories became 
the more .valuable, because there was no commercial 
object in view. 5 

During the war the value of scientific inquiry has been 
dinned into the public ear and the consequences of our 
comparative neglect of such work have been proclaimed 
far and wide; there is danger that we may overdo in our 
efforts to improve. The talk is largely artificial—by those 
who have no real knowledge of the situation ; organisation 
is not everywhere proceeding on sound lines. We are 
threatened with loss of freedom and Government control— 
the terms are inescapably synonymous. If the conditions 
that the Advisory Council for Research are seeking to 
carry into operation be accepted, our teaching institutions 
will very soon be commercialised in the way that they 
have been in Germany during the t thirty or 
more; we shall without fail kill the goose that is to lay 
the golden eggs—the free-working, original mind. You 
cannot safely place yourself in the hands of people who 
have no unde: of your work and allow them to 
control it and worry you constantly for results. Unless 
scientific workers constitute themselves a trades union to 
put down all public interference with their work—unless 
they be trusted with the necessary funds—trusted in all 
respects and allowed to act according to their own lights— 
science will make little or no progress in this country ; but 
they must realise that they have a public duty and not all 
live in the clouds. 

And the same claim must be made for the earlier stages 
of education—unless a sound foundation be laid, no proper 
superstructure will be possible. And a sound foundation 
is not and cannot be laid under wert cursed, com- 
mercialised, worse than Chinese, so pogo. oe 
system—no parliame m language can describe it. Even 
on physiological peur tag must mend it by ending it. 

To quote from a recent remarkable address by Dr. 
Leonard Hill, to the Royal Society of Arts, on ‘‘ Infant 
Mortality and Housing ” :— 


“ Cramming for examinations, homework and neglect 
of daily exercise, weakens the vigour and lessens the 
happiness of tens of thousands of girls at the secondary 
schools. 

“The Senate of a University which insists on the 
subjects of an examination being passed simultaneously 
—TI myself have been one of the guilty—deserve to be 
hanged in front of the University buildings, for destroy- 
ing the happiness and debilitating youth at the time 
when adolescence makes most demands for a widely 
disciplined life.” 

I have sketched the early stages of my own erratic course, 
but am fully aware that I am to be regarded as a freak. 
Yet I do claim that far more latitude must be allowed to 
all who have some measure of ability. Doubtless the 
drones 

Who, with the strength of giants, are but tools, 

The weighty hands which oie selected fools, 
must be drilled but the element of human charity should 
be allowed to come in and prevail in settling the course— 
not the selfish t used by my ultra-conservative 
old student, Sir William Collins, and others: that because 
they went through this or that course in purgatory, in 
order to attain a degree, all others coming after them must 
be made to suffer equally. The talk about equality of 
standards is similar criminal folly ; there ain’t no equality 
of standards; no man ean raise a thirst for knowledge 
under our miserable examination system. 

Do not let us make the mistake of abandoning higher 
education to all—the majority cannot profit. Every 
teacher knows how few really able students are to be 
found—how much teaching is depreciated by the vain 
attempt to deal with the fixed mind. 

On what does the future in science of our colleges 
depend ? Not on buildings, not on funds, in any primary 
way—but on genius and leadership; on ideas and the 
free exercise of ideas. Contrast the work done in the 
miserably cramped laboratory at the Royal Institution, 
Albemarle-street, d a century, with that done in the 
London colleges ; the single untrammelled institution has 
the lead to an extraordinary extent. 

Take the Royal College of Science and the now attendant 
institutions: why have they been comparative failures ? 
Hofmann made considerable splash in early days, through 
his own work with the aid of German assistants, yet if 
you analyse the performance of his school it does not come 
to very much. He raised but one genius—Perkin, who 
grew mostly. I am satisfied that one reason why Hofmann 
returned to Germany was that he saw little chance of 
forming a school here. Frankland, his successor, was able 
to do little and he was soon attracted away into the field 
of practice, where he rendered service to the community 
which has received but the barest recognition hitherto ; 
it is forgotten that England owes to him the pure drinking 
water it has enjoyed since his findings were carried into 
practice. To go no further, why did such men fail ? 
Because England was under the blight both of the Bar 
and of the Classical party and they had not the straw 
wherewith to make bricks ; because the intelligence of the 
nation was not only attracted away, but knowingly, if not 
advisedly, turned away from science. 

oral: To be of real use, an Institution such as the 

Imperial College has but one course: it must take its 
fate entirely into its own hands and show some measure 
of intelligence in digesting the lessons of the past and 
applying them to the future. 








A Powrerrut Gras Horrer DrepceR.—Wm. Simons 
and Co., Ltd., recently launched from their yard at 
Renfrew the first of two twin-screw 1100-ton hopper 
dredgers for the Mersey Docks and Harbour Board. 
The dredger is fitted with three Priestman grab cranes 
for dredging to a depth of 60ft. below water level. The 
vessel is propelled by two sets of triple-expansion, direct- 
acting, surface condensing engines supplied with steam 
from two cylindrical multi-tubular boilers with a working 
pressure of 200lb. per square inch and of sufficient 
power to obtain a speed of 10} knots in the loaded 
condition. 
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New Zambezi BripGe.—Work is shortly to begin on the 
construction of a new bridge over the river Zambezi, near 
Chirundu. Dorman, Long and Co., Ltd., are the con- 
tractors. 


Rio pE JANEIRO ELecrric. Ramuway.—The suburban 
electric railway at Rio de Janeiro, built by the Metro- 
politan-Vickers Electrical Company, Ltd., was inaugurated 
on Sunday, July “th: The electrification has been 
carried out at a cost of 2} million pounds, 


MisHaP on L.M.S. Ramway.—On Friday, July 9th, 
after crashing through the buffers at Quintinshill, near 
Gretna Green, the engine and several trucks of a coal train 
fell down an embankment. The train was carrying coal 
from Mossend, Glasgow, to Carlisle, on the main London, 
Midland and Scottish Railway line, and it had been 
switched into the siding at Quintinshill to allow a passenger 
train to pass. 


Briackpoo. Station ScHEME.—Conferences have been 
taking place between representatives of the London, 
Midland and Scottish Railway Com and a committee 
of the Blackpool Town Council with regard to a proposal 
for setting back Central Station and widening Central-drive. 
It was stated after the last meeting that the railway 
company had agreed to set back the station and make 
improvements at Preston to avoid delay to Blackpool 
traffic. The alterations will cost the railway company 
about £1,000,000, and the terms have yet to be approved 
by the two bodies concerned. 


Trarnrne L.M.S. Moror Drtvers.—The London, 
Midland and Scottish Railway Company has established 
a number of schools in which its drivers of road motor 
vehicles are trained in driving and the economical and 
efficient management of road vehicles. The men are first 
taught by the use of models and later on the actual vehicles 
on an outdoor training und attached to the school. 
Schools are situated at Watford, Sutton Park near Bir- 
mingham, Oldham, and Gisldenue. The company has 
a stock of about 3500 road motor vehicles which range 
from 7 cwt. to 25 tons in capacity; 5000 drivers are 
employed and every year 600 men are trained. 


Inpran Rartway Disastsr.—On Saturday last, July 
17th, the Punjab-Howrah express was derailed. The 
accident occurred at four o’clock in the morning at an 
embankment about 15 miles from Patna. The engine 
left the rails, together with the first four coaches of the 
train and remained hanging over the 20ft. drop at the side 
of the embankment. The death roll is given as 107, and 
the injured as 65. All the European passengers escaped. 
The driver of the train was thrown out and escaped 
uninjured. Early on Sunday morning, the agent, Mr. J. A. 
Bell, and senior officials of the East Indian Railway were 
on the scene of the accident, but no statement has yet 
been issued as to the cause of the derailment. 


Roap IwpROVEMENT IN THE PorrERIes.—Dual carriage- 
ways are to be built on Newcastle-road, Stoke-on-Trent, 
for a distance of nearly a mile, at an estimated cost of 
£45,000, and the Minister of T: rt has now made a 
grant from the Road Fund in aid of the scheme. On the 
section covered by the present scheme, from Flash-lane 
to Newcastle-lane, there is at present a single carriageway 
of varying widths, averaging about 30ft., and the width of 
the footpaths also varies considerably. The proposed dual 
carriageways will have a width of 20ft., separated by a 
central reservation of .4ft., and flanked with 8ft. footpaths. 
These proposals form a continuation of a recently com- 
pleted improvement on the adjoining section to the north. 


BEAUTIFUL AMERICAN BrinGces.—Each year the 
American Institute of Steel Construction gives a prize 
for the most beautiful bridge of monumental size com- 
pleted during the previous-year. For the bridges opened 
during 1936 three prizes were given for long, medium, and 
short span bridges. The prize for long span bridges was 
awarded for the East River crossing of the Triborough 
Bridge at New York City. This bridge was built at a cost 
of 84 million dollars, and has a span length of 1380ft., 
with a width of 113ft. Other prizes awarded were for the 
hurricane deck bridge at Lake of Ozarks, Missouri, for 
medium size , and the Astoria Boulevard Bridge over 
Grand Central Parkway extension at New York City for 
smal]! spans. 


Roap VEHICLES IN Great Brrrain.—aA return has been 
issued by the Ministry of Transport giving the numbers of 
mechanically propelled road vehicles registered for the 
first time under the Roads Act, 1920, during the month of 
May, 1937. The total number of new vehicles registered 
was 44,300, compared with 48,459 in May, 1936. The 
return shows that the gross amount received in payment 
for licences issued during the six months ended May 3lst, 
1937, was £26,894,278, compared with £25,134,052 in the 
corresponding period of the previous year. The total 
number of licenced motor vehicles, excluding tramcars 
and vehicles requiring trade licences. on May 3lst was 
approximately 2,721,825, compared with 2,572,345 at 
May 31st, 1936. 


CENTENARY OF Two Rattway Srations.—This month 
the London, Midland and Scottish Railway Company’s 
stations at Euston and Crewe each complete one hundred 
years of service. Euston was opened on July 20th, 1837, 
for local traffic, to and from Boxmoor, a distance of 24} 
miles. Crewe, at that time a small wayside station on the 
Grand Junction Railway, was opened on July 4th, 1837. 
Euston Station in 1837 consisted of only two platforms, of 
which the combined length was 280 yards, and there are 
now fifteen platforms of an aggregate length of more than 
two miles, One hundred years ago the station was used by 
about twelve trains and some 300 or so passengers daily, 
the totals to-day being 340 trains and 60,000 passengers. 
Crewe Station took its name from Crewe Hall, and in 1837 
it had two short platforms with an engine shed containing 
one spare engine, which was frequently called out when 
the locomotives of trains between Birmingham and 
Warrington broke down. The L.M.S. workshops were 
removed from Earlestown to Crewe in 1843, and at that 
time covered an area of 2} acres, as compared with their 


Miscellanea. 





Farapay Hovuse.—In succession to the late Lord 
Castledown, Lord Rothes has accepted the appointment 
of Chairman of the Governors of Faraday House Elec- 
trical Engineering College. 

TELEPHONE SERVICE WitH JAMaica.—The Postmaster- 
General announces that a radio-telephone service with 
Jamaica has been inaugurated. The service is at present 
limited to Kingston and St. Andrews in the Island of 
em and is available between 4 p.m. and 12 midnight 

ty 


ANOTHER BLAstT-FURNACE Biows In.--The second 
blast-furnace at the Seaton Carew Ironworks of the 
South Durham Steel and Iron Company, Ltd., has been 
_ into operation after having been idle for twelve years. 

ere are now thirty-five blast. furnaces working on the 
North-East Coast. 


Russtan Power Srations.—In Russia at a there 
are two power stations, one at Leningrad and the other 
on the Volga, using shale for steam-raising purposes. It 
is planned to ig seven such stations, with a capacity 
of 530,000 kW, at work by 1942 and a scheme has been 
prepared to increase the production of shale. 


Britisa Overseas TRaADE.—The Board of Trade returns 
for the first half of this year show that the imports of 
iron and steel were valued at 5-9 million pounds, non- 
ferrous metals 26-4 million pounds, and machinery, 11-8 
million pounds. Exports during the same period were :— 
Tron pe steel, 23-2 million pounds; non-ferrous metals, 
7-5 million pounds ; machinery, 23 million pounds. 


New Sreet Works at Jarrow.—In order that there 
shall be no delay in beginriing the work of construction 
on the new steel works at Jarrow, an early purchase of 
the site has been between the dismantlers of the 
old buildings, Thos. W. Ward, Ltd., and the Special Com- 
missioners for the Distressed Areas. Work on the new 
buildings will then proceed at the same time as the dis- 
mantling. 


Execrriciry GENERATION IN NORTHERN IRELAND. 
During the quarter ended June 30th last 49-8 million kWh 
of electricity was generated by authorised undertakings 
in Northern Ireland, as compared with 43-3 million kWh 
in the corresponding quarter in 1936. The total quantity 
of electricity generated during the first six months of 
1937 was 114-4 million kWh, as compared with 101-5 
million kWh for the corresponding period of 1936, an 
increase of 12-8 per cent. 


New Norwecian Power Station.—A new steam- 
operated power station has recently been completed at 
Oslo to meet peak load demands and to serve as a stand-by 
in case of failure of the hydro-electric supply. As described 
in a note in the Electrical Review, it contains two ‘‘ Velox ” 
steam generators, each producing 75 tons of steam per 
hour, and a 32,000-kW turbine with its condenser and 
generator. ‘‘ Velox” steam-raising plant was chosen 
because of the rapidity with which it can be started up and 
because it takes up very little space. 

Output or NortHEerN Coat Mryes.—According to the 
report for 1936, the output of coal from the mines in the 
Northern Division of this country totalled 46,989,784 tons. 
The number of mines in this division is 371, of which 
29 are in Cumberland, 230 in Durham, 100 in North- 
umberland, and 12 in Yorkshire (N.R.). The output of 
coal per shift per person employed below and above 
ground at coal mines was 22-34 cwt., as 22-33 cwt. 
in 1935. The output of machine-cut coal was 25,826,732 
tons, an increase of 1,827,378 tons on the year 1935. Of 
the total output of coal in the division, 55-0 per cent. was 
machine cut, as compared with 52-4 per cent. in 1935. 


CrEEP or NoN-FERROUS METALS AND ALLOYS.—A new 
publication of the British Non-ferrous Metals Research 
Association summarises the available published informa- 
tion relating to the creep characteristics of non-ferrous 
metals and alloys. The data presented have been selected 
critically, and include information on copper and copper 
alloys, nickel alloys, aluminium and aluminium alloys, 
and lead. The numerical values are set out in tabular 
form convenient for reference, with compositions of 
materials. Each table is followed by a list of papers on 
which the data are based, with a note on the contents of 
each paper. An index to all metals and alloys mentioned 
is supplied. 
A New Borwprine Materiat.—A note in Engineering 
News-Record describes a building material said to have high 
insulating and acoustical values, and at the same time to 
be roof, moistureproof, verminproof, and impervious 
to decay, which has recently been placed on the market 
by the Mikolite Company, Kansas City. “ Mikolite” is 
P roduced by heating a micacious mineral ore at 2000 deg. 
ah. for 15 sec. At this point the ore, which weighs 
80 Ib. per cubic foot, expands to as much as twenty times 
its ori size, m: the density from 7 lb. to 12 Ib. 
per cubic foot. In this state it becomes cork-like and 
porous. It is claimed that ‘‘ Mikolite ” is the only known 
micacious mineral capable of withstanding mixing action 
without breaking down and having an affinity for binders, 
such as cement, gypsum, and asphaltum. 


InDustTRIAL Coat ConsumpTion.—Replying to a recent 
question in the House of Commons, the Secretary of Mines 
gave the following figures showing the home consumption 
of coal in Great Britain in 1936 :—Gasworks, excluding 
the coal equivalent of gas coke exported, 17,800,000 tons ; 
electricity generating stations belonging to authorised 
undertakings and to railway and tramway authorities, 
13,600,000 tons ; railway companies, for locomotive use, 
12,700,000 tons; vessels engaged in the coastwise trade, 
bunkers, 1,400,000 tons; ironworks, used in blast- 
furnaces, 12,800,000 tons; other ironworks and steel 
works, 8,300,000 tons; collieries, engine fuel, 11,700,000 
tons; general manufactures and all other ses, 
including domestic use, 97,600,000 tons ; total coal avail- 
able for home consumption, 175,900,000 tons. The figures 
for iron and steel works, which are provisional, cover only 
the coal, or its equivalent in coke used in the manufacture 
of products coming within the purview of the British Iron 


Air and Water. 





THE INTERNATIONAL GLIDING ConTEstTs.—At the Inter- 
national gliding meeting being held in Germany, the 
British two-seater sailplane “ Falcon,” with two pilots, - 
set up an international duration record for this type of 
craft by making a flight lasting 8 h. 48 min. 


METEOROLOGICAL RESEARCH FOR TRANSATLANTIC Avia- 
TI0N.—The French steamship “‘ Carimare ” has been fitted 
out and will shortly sail to carry out meteorological investi- 
gations in the North Atlantic. The ship will act as a float- 
ing meteorological station for the newly formed Air France- 
Transatlantique Company. 


Surpsvrtpine im Scanprnavia.—Swedish shipyards 
have orders in hand for seventy-seven ships, of 385,000 
tons, as compared with seventy-one ships, of 344,000 tons, 
on January Ist last. Norwegian shipyards have orders 
for fifty-one ships, of 70,000 tons, and Danish shipyards 
fifty-three ships, of 306,000 tons. 

QuarrTer’s Suivrinc Losses.—According to Lloyd’s 
Register wreck returns, during the quarter ended 
December 31st, 1936, there was a reduction of 182 ships 
of 310,786 tons in the mercantile marine of the world. 
Of this number, thirty-five steam or motorships of 87,394 
tons and four sailing ships of 861 tons were’ British. 


Tae New Orrent Liver “ Orcapes.”—The new 
Orient liner ‘‘ Oreades,” built at Barrow-in-Furness by 
Vickers-Armstrongs, Ltd., arrived in Tilbury Docks on 
Thursday, July 15th, after completing her trials in the 
Firth of Clyde. The trials were successful in every way, 
the ship having attained a mean speed of 22-3 knots. 

Imprriat Arrways, Lap,—The Air Ministry announces 
that the Secretary of State for Air has appointed Sir 
Francis L. Joseph to be one of the Government diréctors 
on the board of Imperial Airways, Ltd., in place of Sir 
Walter F. Nicholson, who retired on July 16th from that 
appointment after six and a-half years’ service as Govern- 
ment director. 


New Dock WareEHovsEs.—At the Surrey Commercial 
Docks system work is to begin on the reconstruction of 
No. 1 Warehouse and the construction of a new four- 
storey warehouse alongside with improved road access. 
These warehouses are required chiefly to accommodate the 
ever-increasing quantity of plywood and wood manufac- 
tures reaching the Port of London. They will have a 
capacity for storing 10,000 tons. 

Tue TRANSATLANTIC Test Fircuts.—On Friday, July 
16th, the second double crossing of the Atlantic was 
successfully completed by the Imperial Airways flyi ing boat 
“‘ Caledonia” and the sty, Se American Airwaye * ‘ Clipper 
Ill.” With a slight following wind the “Caledonia” 
flew from Botwood, Newfoundland, to Foynes in 12 hours 
7 min., and the “ Clipper IIT,” flying the opposite way, 
covered the distance in 16 hours 24 min. 


New Brrrisn SusmaRrves.—It has been decided by the 
Admiralty to place the orders for the construction of sub- 
marines of the 1937 programme as follows :—H.M.S. 
“ Thistle” to  Vickers-Armstrongs, Ltd., Barrow-in- 
Furness; H.M.S. * Taku” to Cammell, Laird and Co., 
Ltd., Birkenhead; and H.M.S. “ Tarpon” to Sceott’s 
Shipbuilding and Engineering Company, Ltd.,-Greenock. 

Evrorean Arr Transport.—aA recently issued official. 
note gives some details of the fleets of the regular air 
transport companies in Europe as on December 31st, 
1936. The list is headed by Great Britain with 124 
machines and a route mileage of 26,958. Other leading 
countries are as follows:—Germany, 136 machines, 
23,494 route miles; France, 87 machines, 23,973 route 
miles; Italy, 78 machines, 14,670 route miles; and the 
Netherlands, 46 machines, 17,397 route miles. 


Oxrrvuary.—wWe regret to have to record the death 

of Mr. G. S. Laird Clowes on Monday, July 19th, at his 
home, 3, Brasenose House, Kensington Court. Mr. Laird 
Clowes was well known to many of our readers as Assis- 
tant Keeper of the Water Transport Section of the 
Science Museum. He had under his charge all sailing ships 
and small craft, and also exhibits connected with harbours 
and docks and rivers and canals. At the Cambridge 
meeting of the Institution of Naval Architects in 1927 he 
gave an informative paper on “‘ Ships from Pepys Manu- 
scripts,” and had recently completed a book entitled 
“ British Fishing and Coastal Craft,” which is an histcrical 
review of ship models at the Science Museum. 
Hampvurc Port ImproveMENtTs.—Improvement works 
which will take about fifteen years to complete are to be 
carried out at Hamburg on the northern bank of the main 
arm of the river Elbe, between the St. Pauli landing stages 
and Altona. The scheme includes the construction of a 
1640ft. span suspension bridge to cross the river at 
Altona to serve the harbour and link up the city with the 
Elbe Island area of the Wilhelmsburg-Kattwyke-Hohe- 
Schaar. A landing quay, 3280ft. long, is to be built to 
accommodate liners and a 148ft. roadway will extend for 
6560ft. along the waterfront. Part of the roadway will be 
carried on a high-level viaduct, some 56ft. above the river 
level. It is also planned to build a railway station adjoin- 
ing the landing quays. 


AVIATION IN PotaNnp.—A report on the economic 
and commercial conditions in Poland by Mr. C. B. Jerram 
says that statistics regarding civil aviation for the year 
1936 show that the kilometrage flown in regular services 
was 1,392,000 kiloms., only slightly more than in 1935. 
The ton-kilometrage, however, increased from 527,174. 
in 1935 to 807,172 in 1936, and the passenger-kilometrage 
from 5,448,207 to 8,361,184. The aerodrome at Czesto- 
chowa, closed in August, 1935, was reopened in July, 
1936, after certain alterations. The aerodrome at Lodz, 
temporarily closed in December, 1935, has also been 
reopened. New aerodromes have been opened at 
Aleksandrowice, near Bielsko, in Upper Silesia, and at 
Stanislawow. The Polish air line ‘“‘ LOT ”’ now operates 
a service from Helsingfors vid Tallinn, Riga, Warsaw, 
Bucharest, and Athens to Lydda, in Palestine, as well 
as regular services to Berlin and the larger provincial 
towns in Poland. A new line from Warsaw to Budapest, 
and a service to Rome vid Krakow, Vienna, and Venice 
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present area of over 136 acres. 





are expected to be opened this summer. 
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A MAN OF MARK, 


Wir# the passing of Dr. H. E. Armstrong, the 
last star in that constellation which over fifty 
years ago threw a new light upon the education of 
engineers is extinguished. Perry, Ayrton, Silvanus 
Thompson, Meldola, preceded him years ago, but 
he remained brilliant and shining to the last, 
despite an age which few men reach and a malady 
which he alone refused to regard’as mortal. Bodily 
he had been dangerously ill for many months ; 
mentally he was well nigh as fresh as in his prime, 
and was ready to give what time he could spare 
from his Memoirs to reviews of books and letters 
to old friends. And his friends were many, for 
even those who suffered most under the sharpness 
and wit of his criticisms were ready to admit that 
there was no malice in them. His shafts were 
generally directed against what he conceived to be 
errors themselves ; rarely against those who pro- 
pagated them, and his acknowledgment of those 
with whom he was in agreement was always 
generous. His constant thought was the cause of 
truth and the right way of attaining it. He gave 
little attention to expediency and spared himself 
as little as his family and friends. We noticed 
with regret that one paper referred to his 
“ vitriolic” tongue. That was an_ ill-chosen 
adjective. His speech was never corrosive. Tart 
it was, indeed, but almost invariably the tartness 
was relieved by a wittiness which tempered the 
acidity and made it stimulating rather than 
biting. He was never seen to greater advantage 
than amongst his old students, who, to a man, 
loved and respected him, who cherished his little 
foibles—like his parti-coloured waistcoats—and his 
little mannerisms, and who knew him so well that 
even when his wit was turned against them, they 
could enjoy it and applaud it. 

Armstrong was a chemist and his faith in applied 
chemistry was so great that he was inclined to 





impatience with those who placed the art of engi- 
neering on a higher plane. But at the same time 
he held that chemists, if they were to be useful in 
industry, must be grounded in applied physics and 
engineering. He lived long enough to see his 
opinion justified and to behold the marriage of 
engineering and chemistry. But his natural bent 
to a particular subject was wholly subordinated to 
the principle which he, with Ayrton, introduced 
into technical education. That principle has been 
dubbed the “ heuristic,” meaning, in practice if 
not in etymology, “ do it yourself.” By derivation 
“ heuristic” is to discover truths for one’s self. 
That is an impracticable ideal in the early stages 
of technical education. More than half the merit 
of great discoveries lies in the recognition that 
certain relationships may exist—as, for example, 
between the pressure and volume of a gas, or 
between heat and energy. The method of showing 
experimentally the nature of the relationship is 
often—as in the case of Boyle’s Law—extremely 
simple. Hence, when a professor instructs a 
junior student to study the interplay of two or 
more factors, he suggests, and cannot avoid doing 
so, that a law already exists. When, moreover, he 
sends the student with many others into a labora- 
tory in which specific apparatus is set up he 
provides the very means of proving the relation- 
ship. That is inevitable in practical education. 
Hence “‘ heuristic ’’ became, in fact, if not in name, 
limited to the repetition in college laboratories of 
the experimental proofs of known laws. But even 
within that limitation, the intrinsic value of the 
method was not in doubt. Before Ayrton and 
5| Armstrong, students were generally taught by 
;| watching professors and demonstrators carry out 
experiments as the lecture table ; after them it was 
regarded as essential that the students should 
perform the experiments themselves. In the 
realm of natural philosophy the laboratory and 
the class room became of greater importance than 
tbe lecture room. A corollary to this principle— 
which was first realised at “ Finsbury ’—was that 
students should not be rigidly tied down by a 
syllabus aimed at the passing of certain public 
examinations. From the first, Armstrong was 
opposed to the examinational system. He saw its 
narrowing effect and distrusted it. He wanted 
to encourage students to think for themselves 
and to follow up their own lines of thought ; 
not those laid down by a Board of Examiners. 
His views on them, and other educational 
subjects are set forth in an old paper of his 
which we reprint on page 99. Circumstances 


defeated the great ideals he had formed ; ideals 


he | Which he believed would have made his country- 


men greater original thinkers, greater discoverers, 
greater pioneers. He saw instead that education 
tended towards crystallisation where he wanted 
fluidity, to schedules where he wanted freedom, 
and to examination for a syllabus where he sought 
for broadness of intellect. It is small wonder that 
in attacking the movement which he could not 
arrest his wit was often barbed. 

But if the full realisation of his ideals was 
denied him, there can be no question that the 
principles upon which they were founded have 
found acceptance. There is now no college of 
science which does not put its laboratories in the 
first place. The heuristic method for science 
students is general, and so far has been hardly 
weakened at all by those who contend that pure 
thinking is better than the performance of appa- 
rently trite experiments. Furthermore, the advo- 
cacy of the post-graduate course in research which 
is now found in all scientific universities is plainly a 
recognition of the principle advanced by Armstrong 
and Ayrton. Armstrong felt in late years that the 
method of which he was the apostle was being 
sacrificed by educationists to narrow schedules, 
curricula, and the worship of degrees. Their 
desire for “‘ system” overpowered the broadness 
of outlook and the liberty of thought on which he 
had set his heart. It is to be feared that with the 
enormous extension of technical education and 
the increasing influence of a Board of Education 
his plan gets further and further away from 
practicability, but there are not wanting those who 
believe that it has unquestionable merits and who 
will always revere the man who fought so stoutly 
for it, and who brought to the task a store of wit 
and skill that is found in few. 


Fuels for Domestic Heating. 


CENTRAL heating systems, which have long been 
regarded as essential for blocks of flats and offices, 
are now becoming looked upon as equally necessary 
in private residences with any pretensions to 
modernity. Once the householder has decided that 





he will sacrifice the homeliness and charm of the 
open fire to the superior economy and cleanliness 
of the hot water radiator, he is usually content to 
leave the matter in the hands of his architect or 
contractor, accepting the system that is recom- 
mended to him and burning the class of fuel which 
he is told he must. Everybody, probably, is 
satisfied although, had inquiries first been made as 
to the local prices of various kinds of fuel, and a 
furnace then chosen in accordance with the 
findings, it is possible that the house might have 
been warmed much more cheaply. Leaving gas 
and oil out of account, we have, in this country, 
three main sorts of fuel available for central heat- 
ing, namely, anthracite, coke, and bituminous coal. 
They differ considerably in cost per ton and they 
also differ in cost per unit of heat, while the quan- 
tity of ashes and clinker they respectively produce 
is another matter which has to be taken into con- 
sideration. Now the only way of really determining 
the comparative merits of any fuels is to try them 
all, but the average householder is not inclined to 
make experiments of this kind, nor has he usually 
the facilities for carrying them out in a proper 
manner. Fortunately, the relative value for 
domestic heating of the three fuels mentioned 
became a question of sufficient importance to the 
people of Eastern Canada for the Nova Scotia 
Technical College, of Halifax, N.S., to make a 
careful investigation of the matter. The results, 
which are given in a paper by Dr. F. H. Sexton, 
the President of the College, read at the Semi- 
centennial Meeting of the E.I.C. in Montreal 
recently, are well worth the attention of all who 
are concerned with domestic heating in this country, 
for in no part of the world is this art more highly 
developed than in Canada, where the long severe 
winters make adequate and economical heating a 
prime necessity. The paper, which is entitled 
“‘ Characteristics and Quality of Nova Scotian 
Coals,” covers a much wider ground than its title 
implies, and its contents deserve careful considera- 
tion by those engaged in the export of fuel to 
Canada for domestic purposes. 

At one time the principal fuel for heating houses 
in Eastern Canada was Pennsylvanian anthracite 
imported from the United States. Its steadily 
increasing cost caused the people to turn for relief 
to gasworks coke, metallurgical coke, briquettes, 
and bituminous coal, while imports of Welsh and 
Seotch anthracites attained large dimensions. 
The abundance of cheap electrical power favoured 
the introduction of mechanical stoking, which, in 
conjunction with improved furnace design, rendered 
a large variety of fuel available to the householder 
and enabled even fine anthracite to be burnt 
successfully. For the purpose of the Halifax tests 
three common types of hot water boiler, of the size 
generally used for heating an eight-roomed house, 
were installed, one boiler being designed specially 
for the use of bituminous coal. The boilers were 
connected to a set of nine cast iron radiators 
arranged in parallel and immersed in a well 
insulated tank of cooling water to measure the 
heat transmitted. The boilers were well lagged 
and everythingin the way of instrumentsand meters 
necessary for a thorough test was provided. Nine 
different sorts of fuel were tried, including local 
gas and metallurgical coke, Scotch semi-anthracite, 
Welsh and Pennsylvanian anthracites, two sorts of 
Nova Scotian coal, English coke, and metallurgical 
coke from American coal. From the point of view 
of thermal efficiency, the latter gave the best per- 
formance with an efficiency of 75-8 per cent. Gas 
coke came next with 68 per cent. in the boiler 
most suited for it, while the best that could be done 
with run-of-mine bituminous coal was 59-1 per 
cent. Of much more practical significance, how- 
ever, are the weights of fuel required per therm 
delivered by the radiators, and the percentages of 
ash and clinker formed. For the production of one 
useful therm 10-08lb. of English coke were 
required, which left a residue of 6-3 per cent. of 
refuse. The corresponding figures for Scotch 
anthracite were 10-82 1b. and 5-1 per cent.; for 
Pennsylvanian anthracite, 11-56 lb. and 13-4 per 
cent.; and for Nova Scotian bituminous coal, 
12-70 lb. with a residue of 6-2 per cent. The 
figures vary somewhat according to which of the 
boilers the fuel was burnt under, those quoted 
being the best results obtained. 

The conclusion of Dr. Sexton is that the tests 
“point clearly to the advantages of replacing 
imported anthracite by coke which is manufactured 
in Canada,” but as he gives no figures of cost it 
is not possible to say what the advantage is. He 
looks forward to a greatly extended use of coke 
instead of anthracite for doméstic heating, but 
suggests that both of these fuels are likely to be 
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superseded by bituminous coal as soon as.ever a 
small automatic stoker that will burn low grades of 
such coal under thermostatic control is available 
at a reasonable cost. Such machines are in 
process of development both here and overseas, 
The question of ash and clinker is likely to 
be a troublesome one, and in this connection 
it is curious to notice that the incombustible 
residue in the Halifax tests was less than the ash 
found by the analysis of the raw fuel for no less 
than six out of the nine fuels experimented with. 
Welsh anthracite, for example, which had 4-9 per 
cent. of ash by analysis, was burnt with only 
2-1 per cent. of residue by one furnace, and a 
bituminous run-of-mine coal with 12-64 per cent. 
of ash by analysis left only 6-4 per cent. of residue. 
Whether the balance went up the chimney or not 
is not indicated, but such results are certainly a 
little remarkable. The Pennsylvanian anthracite 
is said to produce a large volume of dusty ash 
containing a good deal of unburned carbon. This 
is just the kind of ash which one would expect to be 
carried into the air by the sort of draught needed 
to burn anthracite, but the fuel in question happens 





to be one in which the percentage of unburned 
residue found was consistently higher than the 
percentage of ash in the sample, The figure for 
the latter was 10-94 per cent., while the residues 
amounted to 13:4, 13-8, and 14-4 per cent., 
respectively in three boilers. It would hardly 
seem, therefore, that fly ash was responsible for the 
discrepancies noted in the previous cases, but it 
is difficult to find any other explanation, Another 
point of interest is the somewhat low overall 
efficiencies recorded, the average for the whole of 
the tests being only 60-19 per cent. One must 
not, of course, expect the efficiencies of domestic 
heating boilers to equal those of power station 
plant, but some improvement might perhaps be 
possible in this direction. The test boilers are said 
to have been well lagged, so that it would look 
rather as if faulty combustion conditions were 
mostly to blame. If, on the other hand, the figures 
are low because of an appreciable amount of heat 
being lost between the furnace and the radiators, 
this might be of little importance in practice, as 
such losses would all contribute to the warming of 
the house. 








The Development of Irrigation in India. 


TS irrigation systems of India rank as some of the 
. great wonders of tha: country, and are a standing 
monument to the benefits conferred by British rule. 

The statistical review of irrigation in India for the 
year 1934-35, issued by the Industries and Labour 
Department of the Government of India, shows :— 

(a) The area irrigated that year from Government 
works alone amounted to 29,880,000 acres, nearly 
one-seventh of the whole area under crop in British 
India. 

(6) The total capital outlay, direct and indirect, on 
irrigation works, including works under construction, 
for which capital and revenue accounts are kept, 
amounted to Rs. 15,089 lakhs.* 

(ec) The gross revenue for the year from water ra‘es 
amounted to Rs. 1234 lakhs, the working expenses to 
Rs. 492 lakhs, showing a net return of 4-9 per cent. 
on the capital expenditure. A satisfactory figure 
considering that the two large projects recently con- 
structed, viz., the Lloyd (Sukkur) barrage and canals 
scheme in Sind and the Mettur dam project in the 
Madras Presidency, had as yet shown no appreciable 
return on the capital expenditure for the year under 
review. 

(d) The estimated value of the crops from the areas 
irrigated from Government works for the year was 
estimated at Rs. 9111 lakhs. 

The first part of the British Government’s objective 
in developing irrigation has been achieved. Vast 
areas of agricultural land, which used to be subject to 
one dry year in five, and severe drought in ten, are 
now protected by irrigation (see “ Irrigation, Flowing 
Water, VI,” THE ENGINEER of June 3rd, 1932). The 
second part of the Government’s policy is now well 
in hand ; that is, turning desert and other previously 
uncultivable land into valuable agricultural districts. 
During the last fifty years the area under irrigation in 
British India has increased from 500,000 acres to 
nearly 30,000,000 acres, and may reach 50,000,000 
acres as irrigation is being developed under new 
projects. 

The statement below shows the return for irrigation 
works for which capital and revenue accounts are 
kept to the end of 1934-35 :— 


| 





a. —— 


The two largest projects recently completed, but 
the irrigation under which is not fully developed, are : 

(1) The Lloyd (Sukkur) barrage and canal con- 
struction scheme, which consists of a barrage across 
the Indus River, 3 miles below the Sukkur gorge, f and 
@ system of canals designed to command 7,406,000 
acres. The barrage consists of sixty-six spans of 
60ft. each, separated by fifty-eight ordinary piers, 
each 10ft. wide, and seven abutment piers, each 25ft. 
wide. The overall length of the barrage from abut- 
ment to abutment is 4715ft., and the width of 
waterway is 3960it. Provision is made for the 
barrage to pass a@ maximum flood of 1} million 
cusecs, being 50 per cent. greater than the observed 
maximum flood in August, 1914, of 949,000 cusecs. 
Each span is fitted with electric operated single steel 
gates to maintain a depth of 18-5ft. above the barrage 
cill. The statement below shows details of the canals 
taking off above the barrage :— 


Discharge,| Length,; Bed | Depth, 
feet. 





Main canals. cusecs. | miles. | width, | 
| feet. 
Right bank : 
N.W. Canal 5,152 36 165 10-2 
Rice 10,215 82 | 243 11-75 
Dadu__.... 2,837 131 |) =—92+5 | = 9-6 
Left bank : | 
East Nara 13,649 226 346 11-5 
Kharipur E. ... 2,094 13 82 8-5 
Sea 10,883 208 247 12 
Kharipur W. ... 1,936 45 79 8-8 


The chief crop is wheat, grown during the cold 
weather months (see “‘ Irrigation, Flowing Water, VI,” 
Tue ENGINEER of June 3rd, 1932). Provided suitable 
tillage methods are adopted to preserve the moisture 
in the soil, flooding the wheat fields in October and 
early November, the crop can be sown on the fields 
as late as the second half of November and in 
December without affecting the final yield. Cotton is 
grown as a kharif or summer crop. By the time the 
whole scheme of canals is completed, involving the 
excavation of 6400 miles of canals, branch canals, and 
distributaries, the construction of 1900 bridges and 





Area irrigated Per cent. irrigated) Capital cost tothe Value of crops 


irrigated, 

















Province. Area sown, acres. |from Governmentito total area sown.) end of 1934-35 in 
| sources, acres. | lakhs of rupees. | lakhs of rupees. 

ae As TES FRE Ah eg } Ets en REE e EMAAR AAG OS RS RNC is 
Madras Moe 37,539,000 | 7,302,000 19-4 | 2,034 2,075 
Bombay Deccan 26,405,000 } 388,000 1-4 | 1,069 243 
Sind sintn, See 4,192,000 | 4,060,000 97-1 | 3,021 621 
Bengal... ... 27,921,000 | "130,000 0-5 531 10 
United Provinces 35,033,000 | 3,827,000 10-9 | 2,618 1,843 
Punjab Ape 29,833,000 10,485,000* 35-1 3,451 3,223 
Bihar and Orissa 29,547,000 | 853,000 2-9 | 628 350 
Bums. — --:. +s. 18,164,000 | 2,054,000 11-3 688 531 
Central Provinces 20,809,000 323,000 1-6 } 685 93 
N.W.F. Province 2,555,000 410,0007 1r-0 | 302 113 
Rajputana... 446,000 27,000 5-9 | 36 6 
Baluchistan 410,000 20,000 5-0 | 36 3 

Total ... 232,854,000 | 29,888,000 12-8 | 15,089 9,111 

| 


| 


* In addition, 663,391 acres were irrigated from Indian States Channels. 


¢ Excluding 31,498 acres of the Paharpur 


channel for which capital and revenue accounts are not kept. 


The statement does not take into account the numer- 
ous petty irrigation works for which capital and 
revenue accounts are not kept. In the Madras 
Presidency alone there are some 35,000 such works, in 
the shape of small tanks and minor streams irrigating 
nearly 3,000,000 acres. 


regulators, and the installation of modules and 
‘“* Hume pipe outlets ” for the measurement of water 
from the distributaries to the cultivators’ field 
channels, it is estimated that the cost of the scheme 
will amount to Rs. 2000 lakhs (£15,000,000). 

(2) The Mettur dam constructed across the 





A rupee is equivalent to Is. 6d., a lakh is 


* Rs. (rupees). 
100,000. 





+ See “Flowing Water,” No. I, THe EnGInrer, May 23rd, 
1930, Fig. 2. 





Cauvery River near Erode in the Trichinopoly 
district, South India. The catchment area of the 
river at the site of the dam is 16,300 square miles ; 
length of dam, 5300ft.; greatest height, 214ft.; 
maximum depth of storage, 165ft.; capacity of the 
reservoir, 95,660 million cubic feet; net effective 
capacity, 93,000 million cubic feet ; maximum flood 
discharge of the river as observed, July, 1924, 
456,000 cusecs ; maximum flood discharge provided 
for, 550,000 cusecs, The purpose of the dam is to 
steady the supply to the existing irrigation in the 
Cauvery delta, and to bring some 300,000 acres of 
land under new irrigation. The crop grown 18 
Paddy (rice) (see Zbid.). The details of irrigation are : 


Existing Irrigation, Cauvery Delta. 
Single ef0p 6. dees aga. 406 tae 866,000 acres 
Second crop ... 95,000 acres 


Anticipated double crop in the delta due to the 
construction of the dam, 70,000 acres. 
New Irrigation. 

ieee 196,000 acres 


Single crop 
105,000 acres 


Double crop ... 


The reservoir, in addition to steadying the supply 
to the Cauvery delta, will act as a flood moderator. 

Following the present policy of Government to 
combine the benefits of irrigation with hydro- 
electric development, provision has been made for 
the installation of four turbines operating under a 
head of 150ft., and for this purpose four turbine 
pipes, each 8ft. 6in. in diameter, have been built 
into the dam at a tevel of 15ft. above the original 
river bed. Each sluice is regulated by a needle valve 
of robust construction. The sanctioned estimate 
for the whole scheme, including the canals and 
distribution system for the new irrigation, amounted 
to Rs. 737 lakhs. Large savings have been made, 
and the total cost of the project is expected to be 
in the neighbourhood of Rs. 680 lakhs. 

Other major schemes which are under consideration 
are : 

The Tungabadra project, in the Madras Presidency. 
This project was investigated so far back as 1903, 
and provided for a large dam across the Tungabadra 
River, a branch of the Kistna River, in the Ballary 
district, at the north-west corner of the Madras 
Presidency. Canals taking off below the dam would 
irrigate lands in the Ceded districts of Cuddapah 
and Kulnool—where rainfall is precarious. The canals 
would eventually tail into the Pennar River, and a 
dam was to have been constructed across that river 
where it debouches into the plains of the Nellore 
district, on the east coast of the Presidency. Two 
canals below the dam on either bank of the Pennar 
River would irrigate some 600,000 acres in the 
Nellore district. The magnitude of the scheme, 
its cost, the problem of reconciling the rival claims 
to the share of the Tungabadra water between the 
British Government and the neighbouring States of 
Hyderabad and Mysore, have been obstacles to its 
construction. The main obstacle is its cost, and the 
difficulty of proving it to be a productive project, 
i.e., to produce a return on borrowed capital invested. 
The solution depends on the rates the cultivators are 
prepared to pay for the supply of water. 

In the Punjab the Government of India has under 
consideration the Haveli project, which will command 
1} million acres on both banks of the Chenab River. 
Wheat and cotton are the main crops to be cultivated. 
The cost of the project is estimated at Rs. 536 lakhs, 
and the net return expected is 7-8 per cent. 

In the same province a five-year drainage pro- 
gramme has been launched for the relief of water- 
logged lands at an estimated cost of Rs. 40 lakhs. 

In the United Province proposals are under con- 
sideration for the construction of two reservoirs, 
and investigations are being made for the develop- 
ment of irrigation by electric-operated pumps. 

In Bengal the Grand Trunk Canal project is held 
in abeyance for further consideration of the scheme. 

A scheme for the control of the Gumal River in 
the North-West Frontier Province is under investi- 
gation. 

Although irrigation is one of the best investments 
India has ever made, it is not without its difficulties 
and problems. A “Central Board of Irrigation ” 
has been formed comprising the Chief Engineers for 
Irrigation of the several provinces, who meet once a 
year to discuss problems common to _ irrigation, 
and those particular to each province. The dis- 
cussion of the more important problems connected 
with irrigation brought out the necessity for co- 
ordination of the many research problems which were 
in progress independently in the different provinces. 
A Research Committee has now been formed con- 
sisting of the Executive Committee of the Board 
and the research officers of the provinces, known as 
the Research Committee of the Central Board of 
Irrigation. 

Among the many problems before the Committee 
are: Waterlogging and land reclamation ; efficient 
and economical lining of channels for the conserva- 
tion of irrigation water ; malaria in connection with 
irrigation ; the use of models in connection with the 
investigation of the meandering of rivers, and their 
tendency to change their beds. 

With a view to keeping in touch with similar 
investigations in other countries, the Central Board 
of Irrigation has established a library and informa- 
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tion bureau. From small beginnings the library now 
contains 3000 publications. 

The Central Board of Irrigation has issued its 
first annual report this year, containing the record 
of the technical work carried out during 1934-35. 








Obituary. 





H.E, MARCHESE MARCONI, 


By the death of the Marchese Marconi, the elec- 
trical engineering world has been deprived of one 
of its greatest pioneers. He died at his home in 
Rome on. Tuesday last, July 20th, at the age of 
sixty-three. He was born at Bologna on April 25th, 
1874, and was of mixed parentage, his father being 
an Italian country gentleman who married an Irish 
lady. He was educated privately at Bologna, 
Florence, and Leghorn. 

Guglielmo Marconi, as a boy, took a keen interest 
in physical and electrical science. In 1895 he con- 
ceived the idea that a system of telegraphy through 
space could be provided by means of electric waves, 
the existence of which had been foreseen mathe- 
matically by Clerk Maxwell in 1864, and later investi- 
gated experimentally by Hertz, Oliver Lodge, Righi, 
and others. Marconi, however, was the first of these 
pioneers to devise the practical means whereby they 
could be made to provide a new method of tele- 
graphic communication. 

In the early summer of 1895 Marconi conducted a 
number of experiments at his father’s country house 
at Pontecchio, near Bologna. These experiments 
soon began to give remarkable results, communica- 





THE MARCHESE MARCONI 


tion being established in that year over distances in 
excess of one mile. In these early days Marconi also 
discovered that the distance of communication 
increased very rapidly if the height above ground of 
the elevated aerials was increased. This fact was 
pointed out in his first patent, and was also clearly 
described in a letter dated November 14th, 1896, to 
Mr. William Preece (afterwards Sir William Preece), 
Engineer-in-Chief of the British Post Office. 

Coming to England in 1896, Marconi continued his 
experiments in London, and in that year demonstrated 
his invention before officials of the Post Office and 
foreign Government Departments. Later, experi- 
ments were carried out on Salisbury Plain and across 
the Bristol Channel, ranges of at first 2 miles, then 
4 miles and afterwards 9 miles being obtained. In 
1897, at the invitation of the Italian Government, 
Marconi went to Spezia, where a land station was 
erected and communication with Italian warships 
was established up to a distance of 12 miles. 

Wireless telegraphy was first used for commercial 
purposes in 1898, when the Kingstown Regatta races 
were reported by Marconi by means of wireless appa- 
ratus installed on a tug which followed the yachts 
on the Irish Sea. The utility of wireless in saving 
life at sea was demonstrated for the first time when, 
on March 3rd, 1899, a steamer collided with the 
East Goodwin lightship. Wireless apparatus had 
been installed on the lightship and on the shore at 
the South Foreland lighthouse. The accident was 
at once reported by wireless to the lighthouse and 
lifeboats were promptly despatched to the assistance 
of the light vessel. In March, 1898, Marconi estab- 
lished communication by wireless across the English 
Channel, between England and France. The wireless 
conquest of the Atlantic Ocean may be regarded 
as the culminating point of his pioneer work. 
On December 12th, 1901, he, on his first 
attempt, succeeded in transmitting and receiving 
signals from the long-distance wireless telegraph 
station at Poldhu, in Cornwall, to St. John’s, New- 
foundland. This achievement completely confirmed 
his opinion that electric waves would not be 
stopped by the curvature of the earth. 

In 1905 he took out his patents for the horizontal 
directional aerial, which marked an advance in the 





design of long-distance stations. During the same 
year in a lecture delivered before the Royal Institu- 
tion, he pointed out that most probably wire- 
less transmissions right round the world would be 
carried out with greater ease and with less expendi- 
ture of electrical energy than to much nearer places. 
In 1916, during the war, experiments were com- 
menced by Marconi in Italy with very short waves, 
with the object of devising a directive or beam 
system of wireless telegraphy. His anticipations 
were justified by the results obtained since that time 
by British and foreign experimenters. In 1924 he 
was the first to discover that short waves of the 
order of 30 m. in length could be transmitted and 
received over great distances during daylight. 
Marconi stated publicly that this possibility of 
focusing and directing short waves would soon be 
applied universally, and that, except for broadcasting 
and shipping purposes, it would no longer be necessary 
to send out waves in every direction. 

The value of Marconi’s work has been recognised 
by Governments, universities, and learned societies 
all over the world. Amongst the many scientific 
awards granted to him may be mentioned the Nobel 
Prize for Physics in 1909, the Albert Medal of the 
Royal Society of Arts, the Franklin Medal, the John 
Fritz Medal, and the John Scott Medal, awarded him 
in the United States for “ the invention of wireless 
telegraphy.”’ In 1914 he was made a member of the 
Italian Senate, and in June, 1929, was created a 
hereditary marquis by the King of Italy. In 1928 
he was appointed President of the Italian National 
Council of Research, and in the following year 
became President of the Italian Royal Academy. In 
1931 the Pope appointed him a member of the Ponti- 
fical Academy of Sciences. In 1926 he delivered the 
James Forrest Lecture at the Institution of Civil 
Engineers. He was an Hon. Member of the Institu- 
tion and was awarded the Kelvin Medal. 
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Factory “ Administration in Practice. By W. J. 
Hiscox and Joun R. Price, A.C.A. Fourth 
edition. London: Sir Isaac Pitman and Sons, Ltd. 
1937. Price 8s. 6d. net. 

WHEN a book on a technical subject warrants two 

new editions within as many years, it suggests that 

either the publishers have badly under estimated their 
sales, or that there has been so rapid an advance in 
the subject under discussion that the werk is in danger 
of becoming out of date. Accordingly when a fourth 
edition of the book before us appeared, its pages were 
rapidly scanned to see to what extent author and 
publisher had availed themselves of the suggestions 
and criticisms that were offered at the time of the 
publication of the third edition. We have to confess 
that we are definitely disappointed, for we find that 
the fourth is virtually a reprint of the third edition. 

This state of affairs savours of undue complacency 

on the part of those responsible. 

It is admitted that the section dealing with financial 
incentives has been considerably improved by certain 
amplifications and additions, and we are glad to notice 
that Mr. Price stresses the important fact that to be 
satisfactory a wage payment “ must be calculated on 
some basis that is clearly understood by everyone 
affected,” and, again, that “ when a piece rate has 
been finally fixed, it must never be altered unless 
there are sound reasons, clearly apparent to the 
workers, as well as the employers, for their reduction.” 
Too often schemes for straight piecework payment 
have come to grief by attention not being given to 
this important maxim. 

In speaking of the high wage plan adopted by Mr. 
Henry Ford, it is pointed out that by paying higher 
rates the best type of worker is attracted, but we must 
draw attention to the fact that such a scheme as this 
can only be applied in a very limited way, for if all 
the firms in an area adopted it, the result would 
merely be that the district rate was raised. 

Allusion is made to the different premium methods 
of payment, but we should have liked the author to 
have brought to light the inherent weaknesses of 
most of them. He refers the reader to “ various 
other works” on the subject, but he might with 
advantage have named them. In a treatise dealing 
with the subject on very broad lines a comprehensive 
bibliography indicating an avenue for further study in 
more detail would be most helpful. 

It is suggested for the author’s consideration that 
one of the first principles in industrial administra- 
tion should be that every individual clearly appre- 
ciates the exact nature of his duties, and the definite 
sphere of his influence. The whole of an organisation 
can be very effectively set out diagrammatically in 
the form of a family tree, in which each official will 
find his place not only in relation to the managing 
director, but also every function of management. 
If the student can thus clearly grasp the significance 
of such a diagram, he can the more intelligently 
appreciate what is written about the different 
functions. 

It has frequently been affirmed that the success 
of an undertaking is largely dependent upon the 
efficiency of the estimating and cost accounting 
departments. Without active and understanding 





co-operation between these two branches, trouble is 
inevitable in many directions. Yet the author is 
content casually to dispose of the estimating depart- 
ment in one short paragraph, without even hinting 
at the variety of ways in which efficient estimating 
acts and reacts on the whole concern. 

So much attention has been paid in recent years 
to functional. administration that we are surprised 
Mr. Price has not taken the opportunity of amplifying 
the very brief allusion to it. The extent to which it 
might be applied to modern engineering works and 
the safeguards that have to be ensured might well be 
explored in this book, as it is considered that every 
student should be conversant with the pros and cons 
of functional management. 

This book has much to commend itself to both 
student and works manager. It has already proved 
to be a good handbook for those who are entering 
for the examinations of various professional bodies, 
which increasingly expect a fair knowledge of factory 
administration. We are glad that the whole question 
has been approached from a practical standpoint, 
and any criticisms that have been made are for the 
sole purpose of still further improving a useful work. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


LANGSTONE AERODROME AND TIDAL POWER. 

Sim,—Many who have studied the matter are wondering 
whether the unique opportunity the proposed Langstone 
Harbour Aerodrome will afford will be taken advantage of 
to utilise a considerable amount of tidal power at little 
cost. If Chichester Harbour could also be enclosed as a 
low-water basin while using the Langstone one as the high- 
water basin, continuous power could be obtained above 
the bridge to Hayling, from the flow from one to the other, 
with little lowering of the level of water at the aerodrome. 
Even from Langstone Harbour alone much intermittent 
power could be obtained without detriment to the main 
purpose of the works. 

Although the range of the tide is too small for the system 
of power utilisation I have always advocated, that is, by 
both way intermittent flow iron dams containing the 
turbines and serving also as bridges, the locality is almost 
ideal for the two-basin constant-power method, which 
could supply the power more conveniently if in smaller 
quantity in proportion to the area enclosed. It should 
certainly be worth while ascertaining what extra cost 
either of such suggested works would involve and the 
amount and value of the power likely to be obtained. 

Of course, I know it is said that tidal power works would 
not pay, but this general assumption is not borne out by 
actual estimates for such works in favourable localities, 
especially where they would serve also for other purposes, 
as in this case. I hope some such auxiliary works are 
being, or will be, considered. ARTHUR OATES. 

Wyke, Bradford, July 13th. 





THE SALARY AND STATUS OF THE 
ENGINEER. 

Srr,—The Institution of Civil Engineers is, I am 
reliably informed, unable to-take any action in laying 
down minimum scales of pay for salaried engineers, 
although they view the subject with sympathy. 

The importance of salaried engineers in the profession 
is becoming greater every day as their members pro- 
portionately increase. 

This tendency is seen in all professions to-day, including 
the medical profession. : 

As the Institution cannot help us, I suggest that there 
is room for another society that will make it its sole 
business to improve and maintain the status of the salaried 
engineer. 

As “ Potiphar Gubbins ” points out, the Association of 
Consulting Engineers exists to improve the status of the 
consulting engineer and maintain his rate of remuneration. 

What is wanted now is an Association of Salaried Civil 
Engineers. 

I suggest that such an Association should be formed. 
I would be ready to subscribe to any initial legal or other 
expenses. ‘ 

Will “ Potiphar Gubbins” step forward and take an 
active part? I am sure that such an Association will 
meet with plenty of support. 


July 10th. FiGuRE oF EiGut. 
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A Pneumatic Measuring System. 





AT a meeting of the Micrometry Section of the French 
Society of Mechanics on February 24th last, a conference 
was held on the pneumatic calibration system of the Solex 
Company. In introducing the subject, Monsieur Louis 
Wattebot, of the Solex Company, explained the principle 
on which the devices operated. 


THE PNEUMATIC MEASURING PRINCIPLE. 


The volume of air emerging from an orifice can be 
measured in the following manner :—If, in Fig. 1, air under 
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constant pressure p passes through two orifices G and S 
placed in series, the pressure A existing between the two 
orifices is a function of the ratio of the areas of the 
orifices, or if the first orifice is constant whilst the second 
is variable, then the pressure is a function of the area of 
the second orifice. This method of measuring an orifice 
is very easily applied to a large number of operations. 
It-enables measurements to be made of various machining 
operations, and of porosity or leakages produced acci- 
dentally or intentionally in castings or machined parts. 

If the orifice S is constituted as in Fig. 2 by the annular 
section existing between the end of a conduit and a surface 
placed at a distance d from that end, the pressure A 
will be a function of the distance d which can thus be 
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FiG. 2.-DIAGRAM OF ARRANGEMENT 


estimated. If this surface be, for example, the surface 
of an object placed on a base F, as in Fig. 2, of known 
distance from the extremity of the air conduit, the pressure 
A will indicate the height of the object. The flow of air 
through the annular orifice S at the extremity of the 
conduit varies approximately linearly, and with a constant 
gradient as a function of the distance d, but only at an 
interval greater than several hundredths of a millimetre. 
When the interval is less, the presence of a preponderant 
cushion of air in which the air speed can vary independently 
of the distance d necessitates, in certain cases, special 
precautions in designing measuring apparatus, but in 
other cases may be profitably adapted to use. 

Measuring apparatus designed on the pneumatic 
system consists of two principal parts :— 


(a) An air pressure control consisting of a source of air 
under constant pressure and a pressure gauge, which 
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FIG. 3.—-MEASURING DEVICE 


indicates the pressure / and thus gives the dimension of 
the clearance to be measured. 

(b) A measuring device properly so-called. The measur- 
ing devices are of many varied types, one or two versions 
of which will be described later. The air pressure control 
is shown in Fig. 2 diagrammatically. Since the pressure 


of air used in the apparatus must be perfectly constant, 
an absolutely accurate pressure control is the first neces- 
sity. A tube N connected to any ordinary source of air 
under pressure at one end is joined at the other to a much 
larger tube T. The tube T is immersed at its other end 
to a depth p in water contained in the body of the appa- 


ratus R and having its surface open to atmosphere. Com- 
pressed air entering the tube T in excess of that required 
for measuring escapes through the water seal. The pres- 
sure is found to be constant in the apparatus to within 
1 mm. of water, and may be regulated exactly by altering 
the water level in the body R of the apparatus. Any 
type of pressure-measuring device may be used to measure 
the pressure A existing between the entry orifice G and 
the outlet orifice S. A practical method consists of using 
a water manometer, one end of which is connetced to the 
*‘ capacity ’? space B between the orifices, whilst the other 
end is immersed in the water in the body R. As the 
section of R is very much larger than that of the branch 
pipe N, the level of the reservoir R serves as a base for 
the measurements taken. 


A Pneumatic EXTENSOMETER WITH A 2 MM. BASE, 


An adaptation of the principle to the measurement of 
extensions was described by Monsieur H. de Leiris, prin- 
cipal engineer of the French Genie Maritime. The measur- 
ing device, attached to the air pressure control system 
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Fic. 4.-EXTENSOMETER 


used on all these instruments, consists of a fixed portion 
provided with a knife-edge, which rests on the specimen. 
Corporate with the knife-edge there is a ball valve in a 
socket, which acts as the detecting device of the instru- 


ment. This ball valve acts as an air release from a small 
chamber connected by a rubber tube to the “ capacity 
chamber” between the two orifices of the pressure- 


measuring device. 

The ball valve is “lifted ”’ horizontally by a moving 
knife-edge, which rests on the specimen. This knife-edge 
is of diamond-shaped section, and whilst the lower angle 
rests on the specimen, the upper angle forms a fixed 
fulerum—see Fig. 3. It is solid with a rocker arm, which 
operates the ball valve and which can be adjusted along 
the valve axis to regulate the initial opening of the ball. 
The relative movement between the two knife-edges is 
'thus transferred to the valve, and the degree of opening 
is then measured by the pneumatic method. 

On this principle an apparatus acting on a base of 
no more than 2 mm. has been constructed. It is shown in 
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Fic. 5.—DYNAMOMETER ON LATHE 


Fig. 4, and its details in Fig. 3. When not in operation a 
lock holds the moving knife-edge against the fixed portion 
and also maintains the initial distance between the edges 
resting on the work. 


CALIBRATION OF THE INSTRUMENT. 


The extensometer was calibrated on a test bench by 
comparison with a Zeiss optimeter. With an initial air 
inlet, 0-4 mm. in diameter, the coefficient of amplification 
was in the neighbourhood of 1 to 120,000 in the approxi- 
mately straight portion of the calibration curve. The 
curves, taken under various experimental conditions, 
show, first, that the pneumatic extensometer is reliable, 
and, secondly, that its degree of amplification is not 
dependent either on exterior conditions, such as atmo- 
spheric temperature, pressure, &c., or on the orientation 
of the detector portion relative to the specimen. But 
obviously sensible variations occur in the orientation of 
the extensometer in relation to its weight, and deformations 








of the parts of the apparatus may occur which will 
cause serious errors in the readings. Actually, such cases 
are rare in practice. 


Tae Sotex MIcROMETER APPLIED TO THE STUDY OF THE 
G Force or MacuIne Toots. 


An interesting application of the pneumatic micro- 
meter to the measurement of the forces exerted by the 
work in a lathe on the tool and their variations under 
different machining conditions was described by Monsieur 
R. Bensimon. 

The apparatus is shown diagrammatically in Fig. 6. 
It comprises two spring members R R’, clamped between 
two pieces T T’, the two adjacent faces of which are parallel 
so that the clearance between them is a function of the 
flexion of the springs. This device is placed, as shown in 
the diagram, in such a way that it is compressed between 
the tool post and a fixed buttress. In the case shown, the 
tool post is rotatable about a fixed vertical axis. Under 
load the springs R R’ are flexed and the clearance between 
T and T’ isreduced. To obtain readings of the deformation, 
one of the flat faces is fitted with a Solex orifice jet con- 
nected to the normal registering device already described. 
Variations in the force required to make a cut cause varia- 
tions of the clearance between the two surfaces on T 
and T’, and these variations are shown in the pressure 
reading in the “ capacity ” space of the Solex manometer. 

The arrangement illustrated provides for measurement 
of the side pressure on a tool. The modification necessary 
to measure the targential pressure are easily imagined. 








Water Levels in the St. Lawrence 
Ship Channel. 


In January, 1934, Hon. Alfred Duranleau, then Minister 
of Marine of the Federal Government of Canada, appointed 
an interdepartmental board with instructions to “* gather 
all necessary information and data, and after considera- 
tion and study to report” in writing “its conclusions 
as to the cause of low water conditions in the St. Lawrence 
Ship Channel and the Harbour of Montreal and what action, 
if any, should be taken to improve these conditions.” 
The Board has now made its Report to Hon. C. D. Howe, 
Minister of Transport, in whose Department the old 
Department of Marine has been merged. It is dated 
January 19th, but has only recently been made public ; 
it is a voluminous document, and for this reason is not 
to be printed for public circulation. The Board 
unanimous as to the causes of the low water level condi- 
tions, but not as to possible remedies, five members 
presenting a majority finding which recommends further 
dredging, and two other members presenting separate 
minority reports recommending in one case a gradual 
programme of development, and in the other case delay 
in the carrying out of all major work until economic 
conditions will justify the expenditure involved. 

The third, and main, part of the Report, is a record of 
the many studies and investigations made into possible 
improvements of the ship channel below Montreal. It 
was in connection with these that 17,500ft. of borings 
were specially made, and many other field studies were 
prosecuted. It may be noted for convenience that the 
length of channel between the Upper Harbour at Montreal 
and Quebec is just over 160 miles, about one-third of this 
having an effective tide, although tidal influence does reach 
to Montreal, being negligible, however, for all the upper 
reaches of the ship channel. The studies of the Board 
were into three possibilities: “Regulating dams with 
locks ; regulating weirs and training works ; and dredging. 

Three proposals for the construction of regulating dams 
with locks were investigated in some detail at mileages 
145, 110, and 11 (all from Montreal, as are the mileages 
mentioned hereafter). Estimated costs were 58, 53, and 
37 million dollars respectively, excluding possible damage 
along the river banks. All dams were designed with 
twin locks 900ft. long and 90ft. wide. The resulting rises 
in water level at Montreal would be in the nature of 1- 3ft. 
for the first two proposals, but more in the case of the 
third proposal. All were discarded by the Board, how- 
ever, as being definitely uneconomic, when compared with 
dredging, and especially in view of the possible land 
damage along the banks, and interference with the opera- 
tion of ice-breaking operations in the early spring. The 
Board also considered various proposed steel movable 
dams, and other ingenious solutions to the problem, but 
dismissed all in view of alleged difficulties and hazards 
of operation, in addition to their doubtful economy. 

Eight separate proposals for the construction of weirs 
were considered in detail, at locations varying from 
Champlain, 94 miles below Montreal, to Pointe au 
Trembles, at the foot of the Island of Montreal, some as 
weirs constricting the flow through openings in them to 
be built in deep uniform sections of the channel, and some 
as dams cutting off altogether the low water flow from 
channels now carrying a part of this flow around some of 
the many islands which are situated in the river bed. 
Estimated costs varied from 600,000 dollars to 7,500,000 
dollars, the resulting gains in water level at Montreal 
varying also to a marked degree. The Board was not 
able to recommend the serious consideration of any one 
of these proposals, on the grounds that several were 
clearly uneconomic, while others were thought to be 
dangerous from the point of view of either increasing 
ice troubles in the early spring, or else making navigation 
in the restricted portions of the river hazardous. 

The Board considered the submerged rock weirs which 
now exist in some of the channels into which the river 
divides at the head of Lake St. Peter in the vicinity of 
the port of Sorel; they were constructed in 1928-1931, 
and have recently been raised, with consequent serious 
and detrimental effects to navigation in view of increased 
channel velocities and erosion of adjacent land. The 
Board is unanimous in recommending that one of the 
existing weirs should be removed, and all the others 
lowered to 2ft. above low-water level, with one new small 
weir to be built across a side channel, the net results of 
which will be to reduce the improvement at present 
given at Montreal by these weirs (about Sin.) by 20 per 
cent., with consequent benefit to navigation. The esti- 
mated cost of the works proposed will be £835,000 dollars. 

The Board also considered in detail a proposed scheme 
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of training works centring on Jle Ste. Therese, a large 
island located in the main channel at the foot of the island 
of Montreal. By means of two diversion dams, concrete 
structures containing Stoney sluice gates, across two 
small existing channels, and 16,000ft. of separation 
dyking, constructed as rock-filled concrete cribs resting 
on timber bearing piles, protected by rock fill, the river 
section could be divided into two approximately equal 
parts for the discharge of flood flows, whereas at low 
water periods it is calculated that the works would have 
the effect of raising the water level in Montreal Harbour 
by 1-65ft., with only minor local inconveniences occasioned 
by the obstruction to cross-river traffic provided by the 
separation dyke. Sixty-one Stoney sluice gates, each 
50ft. wide, would be necessary for the diversion dams to 
be operated at high water periods. The estimated cost 
of the works is 10,508,000 dollars, the location being 
between mileage 11 and mileage 28 from the upper end 
of Montreal Harbour. 

Dredging was considered in the light of the work 
done up to the present, one of the Board’s first dredging 
studies being an investigation of the cost of completing 
the 35 Foot project, to the old 1897 datum. It is esti- 
mated that this can be done in 1937 if funds are available at 
a cost of 1,600,000 dollars. The Board next considered 
what it would cost to dredge a 35ft. channel below the 
newly adopted low-level datum of the Hydrographic 
Service based on the low-water levels of 1934, 2ft. below 
the 1897 datum. ‘This cost was found to be 13,521,000 
dollars if completed to Quebec, but only 6,559,000 dollars 
if carried out as far as Cap de la Madeleine, below which 
tidal influence is felt so that ships of deep draught, at 
periods of low water, could wait here if necessary and 
proceed as the tide rose. The Board suggests as a result 
of its studies that such a channel will enable ships drawing 
314ft. to go in and out of Montreal Harbour under all 
combinations of poor conditions except the most extreme. 

The Board also considered, and unanimously recom- 
mended, that a realignment of the main ship channel 
should be dredged opposite the port of Three Rivers. 
The present channel is adjacent to the north shore line, 
on which are located the main wharves of the port, some 
of which cannot be effectively used, and in consequence 
of which a slow order limits the speed of all vessels in 
this stretch of river. By the dredging of a new cut in 
mid stream, this disadvantage could be avoided; the 
cost is estimated to be 500,000 dollars. 

Following a recapitulation of the schemes investigated, 
and a summary statement of various combinations 
of schemes which might be adopted, the Report concludes 
with some relevant studies of wharfage capacity in 
the harbour of Montreal. The harbour contains some 
ninety-nine berths, with a total length of 47,820ft. Of 
these all built since 1910 were designed for an ultimate 
depth alongside of about 324ft. below the 1934 low-water 
datum plane. ‘ However,” the Report continues, “ it 
must be pointed out that weaknesses have developed 
in the designs used, and none of the adjacent berths can 
now be deepened to the full depth contemplated, except 
King Edward Pier, the greater part of which has been 
reconstructed with reinforced concrete cylinders to 
rock.” This is clearly a complicating factor, although 
contracts have been let recently for the reconstruction 
of several of the more important wharves so as to give 
a depth of 33}ft. below the 1934 datum. A tabular 
statement is presented which shows that only about 
20 per cent. of the total wharfage will give depths along- 
side of 32}ft. or over (corresponding to a depth of 34ft. 
in the channel), unless the water levels in the harbour 
are raised by means of such works as those proposed at 
Ile Ste. Therese. If these training works were constructed, 
the percentage would increase to 46 per cent. 

The final recommendations on this third, and vital, 
part of the Report are not unanimous, apart from agree- 
ment as to the necessity for the small works at Three 
Rivers (dredging) and Sorel (reconstruction of submerged 
weirs). 

The general subject of water levels in the St. Lawrence 
has long been a vexed question. In the present Report 
it is noted that a Commission of Inquiry was appointed 
as far back as 1913 with regard to the question. 
interim report was issued in 1915, and studies continued 
until 1919, but no final report was submitted. Since 
that time, the matter has been often to the fore in 
public discussion, especially during recent years. The 
Report now issued will go far to setting at rest many 
of the uninformed ideas which have found expression 
from time to time, and although the findings are so 
divided as to the solution of the problem, it is to be 
hoped that the information assembled by the Inter- 
departmental Board will go far towards bringing about 
a final solution of a problem which, in its effects, far 
transcends the immediate locality of the ship channel, 
being in every sense a matter of concern to the whole 
Dominion of Canada. 








Locomotive Air Screen Look-Out. 


A DEVICE, which was introduced three years ago by the 
Société L’Aérodynamique Industrielle, of Paris, is a 
windowless look-out for locomotives, whereby the driver 
is given a view ahead.without the protection of glass. 
It causes an air current across a rectangular ‘‘ window ” 
of greater velocity than that of the wind blowing against 
it, and this air screen is sufficient to deflect cinders, hail- 
stones, and any solid matter that may be carried with the 
wind, The principle upon which the system is based can 
best be explained by reference, first, to Fig. 1, showing the 
flow of air through the apparatus. At the upper part of 
the apparatus, A, the wind strikes a parabolic curve, at 
the bottom of which it is throttled by the baffle B. The 
current here descends at a high velocity across the aper- 
ture and the wind entering below the baffle is deflected 
downwards and increases the velocity. At the same 
time, the depression caused by the downward current 
induces a horizontal air current through the look-out 
tube C of truncated pyramidal form. This horizontal 
current adds about 10 per cent. to the velocity of the 
vertical current. The lower part of the apparatus D has 
two slots, from each of which the material is bent back to 
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form a shoulder, and the wind passing over these shoulders 
creates depressions and increases the velocity of the com- 
bined downward currents passing through the slots. The 
cumulative effect of pressure and depression is to give a 
velocity to the air screen across the look-out sufficient to 
resist anything that may be blown against it by the wind 
or the relative wind in a moving vehicle. The only trouble 
that seemed likely to arise was the possibility of moisture 
carried by the air currents in wet weather spraying and 
condensing in the look-out tube, and as a precaution a 
hinged glass to cover the aperture partially was provided, 
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FiGs. 1 AND 2—COURSE OF AIR STREAMS 


but we are informed that this precaution has been found 
unnecessary. Any variation in wind pressure has, of 
course, no effect upon the efficiency of the wind screen, 
since the relation between the velocities of the wind 
and the air current passing through the apparatus is 
constant. 

The elements of construction are seen in Fig. 2, showing 
the upper deflection plate, the baffle, look-out tube, and 
one of the side slots. It is obvious that the area of vision 
cannot be so wide as with the glass window, but it is 
sufficient to cover all that needs to be seen, and signals 
are visible until the driver is alongside them. Objects are 
clearer and better defined than when seen through glass 











FiG. 3—APPARATUS FITTED TO LOCOMOTIVE 


that cannot always be kept perfectly clean, ard the driver 
has no necessity to put his head outside the cab. 

About a hundred locomotives have been equipped with 
the “ Pottier”’ apparatus on French railways, and their 
number is now to be largely increased, the Compagnie du 
Nord havirg decided, we learn, to fit it on all fast express 
locomotives and its use is being extended on other French 
railways. There is no standard type of apparatus. We 
illustrate one model fitted to a locomotive cab. 








FrReNcH Rattway Fares.—The French Railways 
announce that whatever the Government decision regard- 
ing the proposals for a slight increase in their tariffs 
it will not apply to tickets at 50 per cent. reduction 
booked by holders of the “‘ Carte de Légitimation,”’ issued 
in connection with the Paris International Exhibition of 
1937. The fares for these tickets will continue to be calcu- 
lated according to the basic kilometric rates at present 
in force. 

BATTERY EQUIPMENT ON ATLANTIC FLYING Boats.— 
The Imperial Airways flying boat “ Caledonia,” which is 
being used on the Atlantic experimental flights, is equipped 
with ‘“‘ Nife” steel plate alkaline batteries for engine 
starting, wireless purposes, landing lights, and cabin light- 
ing. These batteries consist of eighteen “‘ Nife”’ cells, 
type AMS5, made to the requirements of the Air Ministry 
and Imperial Airways, and are used in series for the 24-volt 
wireless, cabin lighting, and landing light circuits. A tap- 
ping is taken off the same battery to each of the four 
12-volt electric starters for the Bristol ‘“‘ Pegasus ” engines. 
This is the first time that battery equipment of this 
magnitude has been carried on craft “‘ heavier than air ” 
and its application to engine starting has only been possible 
owing to the development of specially low resistance 
starter type colls. 





Small Air-Cooled Industrial 
Engines. 


A series of single-cylinder, air-cooled, four-stroke, 
petrol engines, with power outputs ranging from 1-28 to 
5-8 H.P., is manufactured by J. A. Prestwich and Co., 
Ltd., Northumberland Park, Tottenham, London, N.17 
These engines have been developed for industrial purposes, 
for which air-cooled engines have much to commend 
them, for there is no danger of frost fracture in cold 
weather or of" loss of cooling water. 

Made in three models, known as Models 4, 5, and 6, 
the main characteristics of these J.A.P. engines are .the 

















1-28 H.P. AIR-COOLED INDUSTRIAL ENGINE 


same. The smallest unit— Model 4—shown in the 
engraving above, is rated at 1-28 H.P. at 2000 r.p.m., 
and has a bore and stroke of 57 mm., giving a swept volume 
of 145 ¢.c. The cylinder is of cast iron and the detachable 
head is made of aluminium alloy. Cooling is effected by 
means of a cowling and a fan incorporated in the fly-wheel, 
the flow of air impinging on the cooling fins on the cylinder 
and head. An aluminium alloy piston, with a low expan- 
sion coefficient, is used, and is fitted with two com- 
pression rings and one oil scraper ring. A float-feed 
carburetter with a choke is fitted and the throttle is 
normally actuated by means of a governor. This model 
is provided with a geared-up starting handle. 

The intermediate size, Model 5, of which a view showing 
the carburetter, magneto, and driving shaft is also repro- 

















4 H.P. INDUSTRIAL ENGINE 
duced, has an impulse coupling fitted to the mag- 
neto in order to obtain an easy start. This model 


is rated at 4 H.P. at 2000 r.p.m., with a bore of 
88 mm. and a stroke of 82 mm., giving a swept volume 
of 412 c.c. A cast iron cylinder head is used. The largest 
model differs from it only in size; the power output is 
5-8 H.P. at 1800 r.p.m. 

In all cases the crankshaft is extended to take any 
type of pulley or sprocket which may be required, or 
a coupling can be fitted for direct drive. All but the 
smallest model have adjustable tapered roller bearings. 
A silencer forms part of the standard equipment. 








A New Bomb Calorimeter. 


THE natural and sensible desire to purchase coal on 
the basis of its heating value has resulted in the production 
of many calorimeters, some elaborate for making very 
precise determinations, and others more suitable for 
general commercial work. The bomb calorimeter, by 
Griffin and Tatlock, Ltd., Kemble-street, London, W.C.2, 
which we illustrate herewith, belongs to the latter class. 
It is guaranteed to have an accuracy of 0-1 per cent. 
for the calorific value, and 0-05 per cent. and 0-1 per 
cent. for the carbon and sulphur contents of the fuel 
respectively, and is very easy to operate. In its con- 
struction special attention has been paid to the facts 
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that it should be easy to assemble without the help of 
spanners ; that it should be readily accessible for cleaning, 
and that a comparatively small amount of.water should be 
involved in the absorption of the heat, with a corre- 
spondingly high rise in temperature. These ends have 
been attained to a large extent by the adoption of com- 
paratively new materials, such as stainless steel and 
specially vulcanised rubber. 

The body A, Fig. 2, of the bomb is a stainless steel tube, 
of special composition, machined from the solid metal. 
It is screwed internally for a short distance at both ends, 


the interior V of the bomb, in an annular stream down 
the sides of the vessel vid the space F F, thus avoiding 
any risk of disturbance of the charge in the crucible E. 
A smali, rotatable clip is fitted to the upper cap to hold 
together conveniently the cap B and the sleeve C during 
the assembly of the bomb. . 

The caps B and B’ are free to°’move axially outwards 
in the sleeves C and C’, but by reason of the internal 
shoulders at R on the wall of the bomb they cannot. move 
inwards. The pressure of the gas on their inner surfaces 
forces them outwards in opposite directions, compressing 
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Fic. 1—-COMPLETE BOMB 


where, in addition, small shoulders are formed. The 
lower end is sealed by a rubber washer D’, inserted 
between a flanged cap B’ and a screwed sleeve C’. The 
cap B’ carries the ignition pillars and crucible support, 
which, being short, are rigid and strong. The pillar 
carrying the crucible support is insulated from the cap 
B’ by a bush and by mica washers, and makes contact 
with a spring fixed to the bottom of the calorimeter as 
shown in the sectional drawing. The upper end is 
sealed in a similar manner by a washer, cap, and sleeve, 
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FIG. 2—ARRANGEMENT OF BOMB 


Db, B, and C respectively. The upper cap carries a 
screwed tube O, which is held in a gland and used for 
carrying off the gaseous products of combustion. This 
exit is sealed, while a determination is in progress, by 
screwing O down on to a seating in the cap by means of a 
small winged nut. The inlet valve T is of the Schrader 
type. It has proved to be thoroughly practicable in this 
new application, and is easily replaceable. Connection 
is made to the oxygen cylinder at the screwed inlet I, 
the inward path of the gas being through the valve T and 
along a horizontal duct into the annular groove RR 
turned in the wall of the bomb. From here the gas enters 








CALORIMETER APPARATUS 


the washers D and D’, which therefore expand laterally 
into contact with the inner wall of the body A, and 
thereby seal the interior so effectively that the sleeves C 
and C’ cannot be removed until the pressure in the interior 
has been released. 

The lifting handle shown in the illustration, Fig. 1, 
screws into the upper cap and is used to insert the bomb 
into, and remove it from, the water calorimeter. 

This combustion vessel may, of course, be used with 
any suitable form of calorimeter and stirring system, 
but that shown in the engraving is recommended. The 
calorimeter, shown on the left, consists of two cylindrical 
copper vessels of different diameters, connected by tubes 
near the top and bottom. In the smaller tube is fitted a 
stirrer having three triple-blade propellers carried on a 
stainless. steel shaft which runs in three stainless steel 
ball bearing journals. By these means it is assured that 
the temperature rise caused by the stirring is small 
and regular; it does not exceed 0-003 deg. Cent. per 
minute, and is included in the “ radiation” correction. 
The bomb is placed in the larger tube and is located 
relative to the spring contact for the electrical ignition, 
by means of an annular ring on the bottom of the calori- 
meter, as shown in the di . The calorimeter is 
fitted with two terminals for the electrical connections 
and with a cover containing a sleeve for the insertion 
of the thermometer. The outer jacket or thermal shield, 
illustrated on the right-hand side of the engraving, 
surrounds the calorimeter, which is located within it 
by three ebonite pillars. A stout bracket fitted to the 
calorimeter carries a ball race, which locates and supports 
the stirrer shaft and two adjustable jockey pulleys over 
which the stirrer belt runs. A fuel pellet press is also 
shown to the left in the illustration. 

A Sutton thermometer is usually supplied with these 
instruments, specially modified for the purpose. The 
space above the mercury is filled with low-pressure 
nitrogen which minimises the effects of draughts 
without introducing “ stiction.”” The tube is specially 
selected to provide an accurate and uniformly divided 
scale over the whole range. The overall length 
is about 75cm. and the immersion l15em. Two styles 
of thermometer are available, one with a range from 
12 deg. to 22 deg. Cent., which can be read to 0-001 deg. 
by estimation, and the other with a range from 10 deg. 
to 30 deg., with half the sensitivity. A specially designed 
reading lens is used which has back and front sights that 
eliminate parallax. 

Complete instructions for the determination of the 
calorific: value of solids and liquids are supplied with 
each instrument. 

To assemble the vessel the washer D’, Fig. 2, and the 
screwed sleeve C’ are slipped over the cap B’, which is then 
placed on the bench. The charge and the ignition wire are 
arranged in the crucible E and the tube A is gently 
screwed into position. If the combustion is required to 
take place in the presence of water, it is now introduced 
by a pipette. The sleeve C is placed on the cap B 
and the small clip on the cap turned to project beyond 
the edge of the cap and to lie above the upper face of the 
sleeve C. The assembly of cap, washer, and sleeve can 
then be lifted as one unit and placed in position on the 
head of the bomb. The sleeve C is screwed down until 
just hand-tight, the cap being carried with it. 

The fine adjustment valve is now connected to the 
oxygen cylinder, and the gauge to the inlet I of the 
bomb. The valve is opened slowly and the bomb charged 
with oxygen until the gauge reads 30 atmospheres or any 
other pressure desired for the combustion of the par- 
ticular substance. At this stage the bomb becomes 
sealed automatically. The copper tube connection 
to the bomb is now removed and replaced by the small 
screwed plug which prevents water from entering the 
valve in the bomb head. The lifting handle is 





screwed into the head and the bomb placed within the 





ring provided on the base of the calorimeter. This 
last movement simultaneously (1) makes the electrical 
connection, (2) assures that the bomb is correctly centred, 
and (3) prevents its slipping and breaking the thermometer. 
The measured quantity of clean water (preferably 
distilled) is now poured into the calorimeter and the 
lids and the thermometer placed in position. The stirrer 
is started and readings of time and temperature taken 
before and after firing the sample. From the corrected 
temperature rise the calorific value is calculated. 








A New Cushion Coupling. 


THE engraving herewith illustrates a large cushion 
type coupling suitable for transmitting 250 B.H.P. at 
100 r.p.m. These couplings are manufactured by Silent- 
bloc, Ltd., Victoria-gardens, Ladbroke-road, London, 
W.11, which markets a range of couplings of the flexible 
and cushion types. The coupling illustrated is 2lin. in 
diameter. 

Both types of coupling employ the Silentbloc method 
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CUSHION TYPE COUPLING 


of construction, whereby the rubber bushes are con 
stantly in tension. It is claimed that for this reason the 
rubber does not perish, nor can wear or deterioration 
take place because of the presence of dirt and water. 
Furthermore, it is stated that oil appears to have very 
little effect upon rubber mounted in this manner. Other 
advantages claimed for the Silentbloc cushion coupling 
are that it affords electrical insulation, absorbs torsional 
vibration and shocks, and that it requires no lubrication 
or other attention. 








Starting Device for Portable 
Compressors. 


WE are informed by Broom and Wade, Ltd., of High 
Wycombe, that the firm has recently introduced a petrol 
starting arrangement for the Ruston oil engine driven 
portable sleeve-valve type air compressor of large 
capacity, delivering 255 cubic feet and 340 cubic feet of 
free air per minute at 100 1b. per square inch pressure. 
This arrangement will replace the existing equipment 
for starting by compressed air, which necessitates the 
employment of an auxiliary air receiver charged from one 
of the engine cylinders. The accompanying illustration 
shows a new Broomwade 255 cubic feet portable plant 











PORTABLE COMPRESSOR PLANT 


driven by a Ruston 4VQB oil -engine developing 
70 B.H.P. at 1000 r.p.m. The petrol starting equipment 
of this plant consists of a two-cylinder, 680 c¢.c. J.A.P. 
air-cooled petrol motor, which is carried upon a bracket 
on the main engine. It is fitted with a pulley for cord 
starting, and is arranged to turn the oil engine through 
the medium of a hand-operated clutch, chain drive, and 
Bendix pinion meshing with a machine-cut gear ring 
fixed to the enginé fly-wheel. The petrol engine is rated 
at 6/8 H.P., and its power is amply sufficient for starting 
the main engine by means of the sliding pinion which, as 
soon as the hand-operated clutch is engaged, is brought 
into mesh with the ring gear on the fly-wheel and which is 
automatically disengaged when the main engine is started. 

The petrol engine starting equipment has not increased 
the overall length of the plant, which is 10ft. 2in. The 
net weight is about 80 lb. heavier, as compared with the 
plant arranged for compressed air starting, but owing to 
compactness and lightness of the sleeve-valve compressor, 
specially designed for direct coupling to the high-speed 
engine, the net weight of the complete plant, as shown, 
still remains in the neighbourhood of 10,000 Ib., in spite 
of the general robustness of construction. 








New Irauian Barriesurpe.—The new 35,000-ton Italian 
battleship ‘“‘ Vittorio Veneto” is to be launched on Sunday, 
July 25th next, at Trieste. This ship’s sister vessel, the 
“ Littorio,” is nearly ready for launching. The main 
armament of the new ships is nine 15in. guns. 
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Locomotive Weighing Machines on 
the L.N.E.R. 


THE increase in the weight and size of locomotives 
during the past few years has necessitated a number of 
improvements and changes in the ancillary equipment of 
the main line railways’ workshops. It is a recognised fact 
that the accurate determination of the weight distribution 
on a locomotive’s wheels is of the utmost importance. 
Some time ago it became evident that the locomotive 
weighing machines at the Doncaster and Darlington works 
of the London and North-Eastern Railway Company were 
too small to deal with the largest modern engines, and 











FIG. 1—WEIGHING UNITS 


Sur Nigel Gresley carried out investigations into the most 
up-to-date weighing machine practice. As a result of 


these investigations it was decided that the design which 
incorporated separate weighing units for each wheel was 
superior to the old type of table in accuracy, sensitivity, 
and speed. A contract was given to Ransomes and 


Rapier, Ltd., to build two of these machines, one at 
Darlington, which was completed in 1934, and the other 
at Doncaster, which was completed a year later. The 
weighing, units are of the Voiron type and fourteen indi- 
vidual units are provided in each of the installations. 
Each unit is capable of taking a wheel load of 12 tons. 














FiG. 3—WEIGHING UNIT 


Herein we give a description of the plant installed at 
Doncaster. Fig. 1 shows the general arrangement of the 
units in the pit and, as may be seen, each one is mounted 
on four small flanged wheels. These wheels run on rails 
which are accurately laid on a substantial concrete founda- 
tion and run the whole length of the pit. The units are 
moved along the rails to accommodate the wheel bases 
of the various types of engine by means of the cranked 
handle at the side, which is geared to one pair of the wheels. 

The weighing units are of the steelyard type with the 
main beam graduated in tons and having an auxiliary 
beam graduated in hundredweights and pounds. As may 








be seen from the diagram, the unit comprises a main 
forked supporting bracket A mounted on knife-edges and 
the top of which forms the lifting head. The knife-edges 
for the supporting bracket are mounted on two U-shaped 
compensating levers. The centres of the U levers are con- 
nected by levers to the weighing mechanism, all of which 
is mounted inside the supporting bracket. The ends of 
the compensating levers are connected by means of the bell 
crank levers B B to the right and left-hand screwed shafts 
CC. These shafts work in the screwed sleeves extending 
each side of the spur gear D. The gear D meshes with 
another pinion E, which is keyed to and slides along a 
longitudinal shaft running the length of each side of the 
pit. The longitudinal shafts are the means of trans- 


mitting the power simultaneously from the lifting gear, 





within the system of knife-edge pivoted levers, so that 
there are no guides, bearing, or rubbing surfaces which can 
introduce speculative or variable frictional resistances. 
Locomotive wheels may be turned whilst supported on the . 
weighing units, so that the balance at all positions of the 
cranks can be checked. The effect of an adjustment to the 
weight on ove wheel on all the other wheels is shown 
immediately on the other weighing units. The whole of 
the mechanism is below rail level, and the shed is not 
obstructed by it in any way. The locomotive track over 
the wheel load indicators is independent of them, 
and so provides a through road when the machine 
is not in use. 

The minimum axle spacing that can be dealt with on the 
weighing machine is governed by the space occupied by 

















shown in Fig. 2, to all the weighing units. The shafts are 
driven by a 5 H.P. motor through a worm reduction and 
bevel gear. In addition to the motor control, the lifting 
gear includes an automatic cut-out, an electric brake, and 
a ratchet gear for hand operation in the case of power 
failure. 

The machines are illuminated by a system of indirect 
lighting housed in the walls of the pit and by an individual 
lamp over the weighing beam of each machine. When a 
locomotive is to be weighed it is run over the pit and a 
weighing unit set under each wheel. The two small 
rollers at the top of each unit are then screwed up the 
inclined bed in which they are housed until they are hand 
tight on the wheel flange and symmetrically disposed on 
each side of the veriical centre line of the wheel. The 
lifting gear is then set in motion and when a predetermined 
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FiG. 4—-ARRANGEMENT OF WEIGHING UNIT 


lift is reached the electrical gear automatically cuts out. 
Adjustment in the weight distribution is then made whilst 
the engine is in position until the weight on all wheels is 
correct. To weigh a big locomotive of the “ Pacific ” 
type and adjust the weights on all wheels takes an average 
time of two hours. It is stated that the sensitivity of the 
machine is such that the axle weights are affected by the 
weight of a man climbing on to the engine. The accuracy 
of the weighing machine is shown by the fact that if any 
locomotive is weighed, taken away, brought back, and re- 
weighed the difference in weight is less than one-eighth of 
1 per cent. One of the advantages of this system of 
weighing locomotives is that as each wheel is supported on 
its own weighing unit, and as each unit is placed imme- 
diately under the centre of the wheel, cumulative errors, 
due to unbalanced stresses in the weighing machine parts, 
are not introduced. Each weighing unit carries its load 
on knife-edge supports. The load is completely balanced 








FiG. 2—LIFTING GEAR 


each weighing unit ; this space is relatively small and is 
less than the minimum axle spacing met with in loco- 
motive design. 

With weighing machines of this type any class of engine 
not. exceeding the maximum length of the pit, nor with 
more wheels than the aumber of weighing units provided, 
can be weighed. 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street: 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


FUEL OILS. 


Nos. 209 and 742—1937. In the case of the Diesel 
Fuel Oil Specification No. 209 the development of modern 
high-speed Diesel engines led to a demand for higher 
grades of fuel than those specified in the 1924 issue. The 
revision includes a grade of oil suitable for engines for 
automotive and allied purposes of speeds in excess of 
800 r.p.m., together with other grades for medium and 
slow-running engines. 

In the Fuel Oils for Burners Specification No. 742 two 
fuel oils for domestic purposes are specified, two for marine 
purposes and four for industrial purposes. Appendices 
covering tests for the various properties of the oil are 
included. 


SALT-GLAZED WARE. 


No. 539—1937. This specification, when originally 
published in 1934, included a requirement that, when 
desired, it could be specified that the fittings must comply 
in*all respects with the tests and other quality require- 
ments laid down for salt-glazed ware and salt-glazed glass 
(vitreous) enamelled fire-clay pipes in B.S.S. No. 65 and 
540 respectively. Many of the fittings which were included 
in the first issue are of such a form that they have to be 
hand moulded and conformity to all the quality require- 
ments is impracticable ; in the case of other fittings, such 
as taper pipes, radius bends, taper bends and junctions 
which form part of the normal pipe line, it is desirable that 
they should be of same quality and should be submitted 
to the same tests as the pipes with which they are used. 
It was accordingly decided to incorporate such fittings 
with the appropriate straight pipes as covered by B.S.S. 
No. 65 and 540 respectively, and they are now subject to 
the same quality requirements. The revision of the 
specification as now issued was undertaken to give effect 
to this rearrangement. It is now restricted to dimensions 
only and provides for fittings other than taper pipes, 
radius bends, taper bends, and junctions. Certain unim- 
portant dimensions have been deleted, and the angle of 
the outlet of gallies, &c., is now shown as being 924° + 24°, 
go as to provide for both 90° and 95° outlets. 
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Gas Producers on Lorries in 
France. 


On numerous occasions the economic value of utilising 
wood in the form of charcoal for automobile fuel has been 
pointed out by the French interests concerned. According 
to Le Genie Civil of April 24th last, several types of gas 
producer are making a certain amount of headway on the 
Continent. In France there is an excess production 
annually of ten million sterés of firewood, or about 353 
million cubic feet. This wood could be used as fuel for 
60,000 producer gas vehicles, averaging about 200 kiloms. 
per day, or about 125 miles. 

A gas producer for commercial vehicle use must satisfy 
several conditions. It must be light and compact. It 
must use a fuel which is cheap and easily replenished. 
It must be possible to start it up for practical purposes in 





less than three minutes. It must deliver a suitable 
supply of gas at all running speeds, even when the engine is 


portion of the producer near the base through a bronze 
tuyere with a water jacket connected to the radiator. 
Carbon monoxide is generated accompanied by a very 
small proportion of carbon dioxide (1:5 to 2 per cent.). 
The oxygen of the injected air only reacts with a com- 
paratively thin layer of combustible matter, so that an 
intense heat develops, which assists the formation of a gas 
rich in CO and with little CO,. At the temperature ruling 
in the central portion of the producer, about 1500 deg. 
Cent., all cinders melt and accumulate on the bottom of 
the producer as a single thick piece of clinker. Because 
of the central position of the fire it is possible to do without 
lagging, the fuel itself forming a refractory layer between 
the fire and the walls. In consequence, the weight of the 
producer is only about 20 kilos. for a light vehicle and 
about 90 kilos. for a 5-ton lorry. 

To light up it is only necessary to place a few pieces of 
coke in the tuyere and to apply a torch to the mouth, 
meanwhile drawing air through the producer either by a 
hand-operated fan or with the engine running on petrol. 





With good coke in two minutes a gas rich enough to run 
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to limit the compression ratio of the engine to 7. It differs 
from the Gohin-Poulenc producer in several respects, 

The tuyere admitting the primary air to the combustion 
chamber is placed with its axis vertical. It consists of a 
single piece .of refractory material capable of withstanding 
the high temperatures produced. No cooling is provided. 
Alongside the air inlet is a water carburetter consisting of 
a constant-level float chamber regulated to inject about 
250 grammes of water, or roughly 0-4 pint of water, per 
kilogramme of charcoal gasified. Thus the Grande- 
Combe producer provides a mixed gas and at the same 
time relies on the evaporation of the water to cool the 
tuyere to a certain extent. On leaving the producer the 
gas is cooled in a radiator, then passed through a dry 
scrubber, after passing through a cleansing layer about 
40 cm. thick of coke dust. To avoid damage to the filter 
cloths in the event of an accidental excess of gas tempera- 
ture they are protected by asbestos fibres. 

The gas produced has an average composition of 
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idling. It must possess a long radius of action and be 
easily cleaned, even at long intervals. Finally, it must be 
capable of operating on any of the principal types of lorry 
without complicated or expensive adaptation. 

Producer gas lorries are usually fitted with the producer 
on one side of the vehicle and a scrubber on the other. The 

se of the scrubber is to remove as completely as 
possible the dust normally in suspension in the gas. On 
its efficiency depends the length of time which the engine 
cylinder will last before re-boring becomes necessary. 
Modern practice in producer gas work has laid down the 
minimum figure of 50,000 kiloms., or about 31,000 miles, 
between re-bores. The producer is attached to one side of 
the chassis by a strong light support, allowing it to be 
easily dismantled. The scrubber is carried in a similar 
manner on the other side of the chassis, and the two parts 
are connected by piping, which serves as a cooler for the 
gas, reducing the temperature at which it leaves the pro- 
ducer, about 200 deg. Cent. to about 40 deg. Cent. The 
jointing must be sufficiently flexible to allow for thermal 
expansion and to nullify the effects of vibration. 

The general objection to the use of producers is based 
on the loss of power owing to the utilisation of a “‘ lean” 
gas. The calorific value of the gas seldom exceeds 1100 
calories per cubic metre, or about 31-14 calories per cubic 
foot. The useful chemical content is only 30 per cent. of 
carbon monoxide and barely 1 per cent. of methane. Thus 
at the inlet valve of the cylinder the combustible mixtures 
of air and gas gives only about 500 calories per cubic 
metre, or about 14-16 calories per cubic foot, instead of 
about 850 calories per cubic metre, or about 24-07 calories 
per cubic foot for the mixture of petrol and air. The 
remedies for this disadvantage are either to adopt a larger 
engine or to raise the compression ratio to 8 or 9. This 
latter solution, frequently adopted in Germany, where 
producer gas lorries are gaining popularity rapidly, is not 
popular in France. Since the normal value for petrol 
engines is about 6, doubts are felt as to the safety of the 
high-compression engine when petrol is used for starting 
up. In addition, it is advisable that the combustion 
chamber should have an efficient shape, as has the Ricardo 
type, and it should be carefully polished. The sparking 
plug should be carefully placed. Light alloy pistons are 
also necessary, as well as light alloy cylinder heads and 
pistons. It follows that three lines of research are being 
pursued :—The employment of anthracite dust or semi- 
coke in view of their relatively low price; the discovery 
of a means of increasing the calorific value of producer gas 
to well above its usual figure, say to 1000-1100 calories 
per cubic metre, or about 28-30 calories per cubic foot ; 
and finally, a better cleansing method for the gas. 

Gohin-Poulenc Producer.—Whilst statistics are not 
available as to the total number of lorries in France using 
producer gas, some 600 gas producers of the Gohin- 
Poulenc type were put into service in 1936. Of these, 
about half utilise coal or a mixture of coal and charcoal ; 
the other half utilise “‘ small” charcoal. Owing to the 
competition of coal, charcoal remains cheap, and the 
problem awaiting solution is the improvement of the 
archaic method of production so that wood charcoal may 
be sold at a profitable price. 

The Gohin-Poulenc gas producer, illustrated in Fig. 1, 
consists of a steel cylinder without lagging, of which the 
diameter is from 350 mm. to 500 mm. and the height from 
1-20 m. to 2-00 m., according to the horse-power required. 
It has no regulating feed hopper. The entire fuel supply 
for a journey of 200 kiloms. to 250 kiloms. is loaded straight 
into the cylinder. Air is violently blown in to the central 
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the engine is produced, after which the petrol is turned off 
and the engine will run on the gas normally. 

The mines of Bessege have investigated the use of their 
anthracite in Gohin-Poulenc producers since 1931. The 
mines of La Grand’ Combe have also investigated the 
same problem since 1934, but have made several modifica- 
tions to the producer as described later. The mines of 
Bruay have adapted the Gohin-Poulenc producer to the 
use of “‘ semi-coke.”” They consider it advisable to inter- 
pose between the engine and the scrubber sheets of nickel 
gauze, as used on miners’ safety lamps, to guard against 
“ flashing-back ”’ from the engine. They have also paid 
great attention to the gas temperature around the circuit. 
Thus, on leaving the producer the gas is at about 250 deg. 
Cent. It is cooled in the cooling circuit to about 35 deg. 
Cent., but it is then reheated in a heat exchanger so as to 
pass through the scrubber at about 55 deg. Thus the 
water of condensation which might mix with the dust and 
block the filters is avoided. The principal economic 
advantage of these machines is the possibility of using a 
fuel of very small screen size, about 5mm. to 10 mm., 
which is much cheaper than fuel of larger screen sizes. 

Franco-Belge Producer.—The mines of Anzin have intro- 
duced in conjunction with the Société Franco-Belge a 
producer and gas engine unit. This producer, of the 
“* cinder melting ’’ type, has a refractory monolithic lining, 
about 10cm. thick. The primary air suction tuyeres 
built into the refractory are not cooled and are inclined 
downwards at 45 deg. towards the centre of the producer. 
The gas emerges from the bottom of the producer. It is 
cleaned after suitable cooling, first in superimposed 
cyclones, then by Raschig rings, which consist of short 
sections of tubes of earthenware soaked in a suitable oil. 

Berliet Producer.—The Berliet gas producer, built under 
Imbert licence, consists of two concentric chambers. The 
central chamber is used as to its upper portion for the 
distillation of the wood. In the lower part the charcoal 
is used for gas production. The outer chamber is utilised 
to evacuate the gas produced. By this means the heat 
contained in the gas serves to distill the wood on the heat 
exchange principle. The elimination of a refractory 
lining results in a reduction of weight. 

The Panhard Producer—The Panhard producer is 
illustrated in Fig. 2. It consists of a narrow-necked bowl 
of refractory material forming the combustion chamber 
and fitted inside a metal cylinder. In the upper part of 
the cylinder held up by a baffle plate is the fuel which falls 
into the combustion chamber through the centre of the 
baffle. At starting air is drawn in through a tuyere point- 
ing downwards in the centre of the fuel. During running 
air enters through a valve and passes in through an annular 
space between the refractory lining and the outside of the 
cylinder and upwards to the baffle plate, where it is drawn 
downwards again through the fire. Unlike the arrange- 
ment in most producers, the Panhard starting fan blows 
air on to the fire. It is provided with a separate air system, 
as shown. The grate has reversible bars to permit the 
withdrawal of ashes, and the ashes fall into a pan forming 
part of the gas outlet and are easily removed. Combustion 
takes place downward, so that below the actual co mbustion 
zone a proportion of partially burned fuel collects and 
reacts with the downcoming CO, of combustion to make 
co. 
Grande-Combe Producer.—A device produced by the 
Mines de la Grande-Combe is probably the first which will 
enable an automobile engine to be run on producer gas 
giving 2000, 2100 calories per cubic metre, or about 56 to 





60 calories per cubic foot. As a result it is only necessary 
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carbon anhydride, 2-6-3; oxygen, 0-8-1; oxides of 
carbon, 6-4-12-8; saturated hydrocarbons, 3-8 ; 
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hydrogen, 40-43; nitrogen, 35-39; total, 87-5-106-8. 
The lower calorific value is between 1800 and 2100 calories, 


and is thus roughly double that obtained in the ordinary 
producer gas plant for automobiles. 








SIXTY YEARS AGO. 

** Many already are the wonderful tales told of audiences 
in one town listening to a lecturer in another—of songs 
being sung in one place to hearers miles away ; but the 
future ought to witness the members of a family talking 
not only across the table but across a continent. By pro- 
gress of this kind the human family must become civi- 
lised.”” These words form the concluding sentences of an 
article entitled “‘ The Telephone ” which appeared in our 
issue of July 20th, 1877. In the course of that article we 
gave brief particulars of several forms of “ telephone ”’ 
which had been invented in the immediately preceding 
years namely Herr Reiss’s of 1860, Cromwell Varley’s of 
1870, La Cour’s of 1874, Elisha Gray’s also of 1874, and 
Edison’s. All these devices were in the nature of instru- 
ments for the reproduction at a distance of musical notes. 
La Cour’s “‘ telephone,’’ for example, consisted of a trans- 
mitter consisting of a tuning fork which when set into 
vibration transmitted a pulsating electric current to a 
similar tuning fork at the receiving end. The receiving 
fork was set into oscillation synchronously with the trans- 
mitting fork by means of electro-magnets to which the 
transmitted current was led. A curious arrangement of 
parts was employed in Elisha Gray’s “‘ telephone.” A 
wooden hub mounted to be turned by hand on a hori- 
zontal axle carried on its face a hollow perforated zinc 
facing. The axle and facing were connected by a wire. A 
lead was taken from the axle through the primary of a 
coil to another lead which was held in the operator’s 
hand. The secondary circuit of the coil was connected 
with the transmission line. When the operator holding the 
primary lead in his hand touched the zinc facing lightly 
with one finger and at the same time rotated the device a 
note said to resemble the droning of the bagpipes was 
emitted. The finger was believed to exercise an inter- 
mittent action on the zinc. It gave rise to an interrupted 
current which was transmitted to the receiving station. 
Following a brief description of Edison’s resonant box 
telephone our article concluded with a short note on “ the 
most wonderful of all these inventions, Mr. A. Graham 
Bell’s ‘ voice telephone.’’? News of Bell’s invention had 
been received in this country during the previous year, one 
of the first to announce it being Sir William Thomson 
(Lord Kelvin) who had recently returned from a visit to 
America. Speaking at the Glasgow meeting of the British 
Association in 1876 Thomson said that he had heard Bell’s 
telephone pronounce the words “ To be or not to be... 
there’s the rub.’’ ‘“‘Scorning monosyllables”’ he con- 
tinued ‘“‘ the electric articulation rose to higher flights 
and gave me passages taken at random from the New York 
newspapers.... All this my own ears heard spoken to 
me with unmistakable distinctness by the thin circular 
disc armature of just such another little electro-magnet as 
this which I hold in my hand.” 








Srorstrom Bripce.—The 2-mile-long Storstrom Bridge 
which was described in THE ENGINEER of May 12th, 
July 14th, 1933, and January Ist, 1937, is to be officially 





opened on September 26th next. 
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Plastics in Chemical Engineering. 





UTSIDE Great Britain the principal countries in 

which plastic materials have been developed for 
chemical plant construction are Germany and America. 
As long ago as 1922 » German company was formed under 
the name of Saéureschutz Gesellschaft, with the object of 
carrying on research, and investigating the possibilities 
of using ‘synthetic resinous materials for the building of 
acid-resisting chemical plant. In course of time a satis- 
factory material was made, consisting of long fibres of 
asbestos of very high silicic acid content specially treated 
to remove acid-soluble impurities impregnated with 
phenol-formaldehyde resin. This material, when moulded 
to the shape desired, formed a solid homogeneous struc- 
ture of good mechanical strength and with a high resis- 
tivity to the majority of chemicals. Under the name of 





thetic pipe. Slabs or sheets of the material may be pro- 
duced by passing the raw product through steam-heated 
rolls and afterwards forming to the desired shape. In 
other cases the asbestos-resin compound may be plaved 
in a simple type of mould, such as a steel container or 
tank, and subjected to heat and pressure by steam to form 
it into a single solid piece of the shape and size required. 
This method permits of a tank as large as 9ft. diameter 
by 9ft. high being moulded in one seamless piece. Larger 
and more intricate types of plant are usually built up of 
several separately moulded pieces. The raw asbestos 
material is produced in different qualities and for the 
greatest resistance to chemicals the asbestos is specially 
treated ; for less corrosive conditions of working it is not 
usually necessary to pretreat the asbestos, but even the 

















Fic. 1—FILTER PRESS FOR 


“ Haveg”’ it is now manufactured by the above-named 
company in Berlin and by the Haveg Corporation, Newark, 
Delaware. Whilst for the making of small moulded 
articles other synthetic resins have been developed side 
by side with the phenol-formaldehyde resin, the latter is 
most widely used for chemical plant construction on 
account of its relatively low cost combined with good 
mechanical and chemical properties. 


PRINCIPLES OF CONSTRUCTION. 
The process of moulding impregnated asbestos differs 
fundamentally from the procedure for bakelite mouldings. 


The latter are always comparatively small pieces, produced 
under great pressure ip the hydraulic press. But it would 

















Fic. 2—BUILT-UP MOULDED VESSEL 


be impracticable to build a hydraulic press of the huge 
dimensions nec: to mould, for example, a cylindrical 
tank, 12ft. high by 6ft. diameter. Moreover, the cost of 
the necessary moulds and hydraulic equipment would 
render the product too expensive to compete with other 
acid-resisting materials. In practice much simpler and 
less costly methods are employed. For the making of 
pipes, of any diameter, a continuous length of impreg- 
nated fibre is wound on to a hollow steel mandrel of the 
appropriate size, the surface of which is lubricated to 
facilitate the withdrawal of the built-up tube later. 
Steam is then passed through the mandrel to bring about 
the necessary chemical change within the resin and to 
transform it from a soft plastic material to a hard per- 
manently infusible product. While still hot the mandrel 
is rolled or spun to give a uniform thickness to the syn- 





CORROSIVE LIQUIDS 


untreated material has a very high resistance to corrosion, 
owing to the asbestos being firmly embedded in the inert 
resin. For use in the pharmaceutical industry, another 
type of raw material is produced which gives neither taste 
nor odour to sensitive drugs and chemicals. 


CHARACTERISTICS. 


The moulded material has a homogeneous structure, 
and can be machined by turning, drilling, grinding, 
tapping, &c. Owing to its elastic range, it is highly 
resistant to sudden impact. Its specific gravity is about 
1-6, and it is therefore much lighter than metallic 
materials of construction, being about one-fifth the weight 
of iron. This light weight is a distinct asset when erect- 
ing plant in upper storeys of buildings or on weak founda- 
tions. The compression strength is about 5-2 tons per 
square inch ; bending strength, about 2-8 tons per square 
inch ; and tensile strength, about 6-6 tons per square inch. 
In general, the material is unaffected by sudden tem- 
perature variations, and successfully withstands tempera- 
tures up to 130 deg. Cent., one quality being resistant up 
to 200 deg. Cent. Fig. 1 shows a modern 
type of filter press for handling corrosive 





in Fig. 3. These form part of a hydrochloric acid plant. 
The three tanks together will hold about 50 tons of hydro- 
chloric acid. Each tank was manufactured in one piece 
without joints, and each has a capacity of about 550 cubic 
feet. The wooden staves, held loosely in position by iron 
bands, around the tanks, do not in this instance reinforce 
the tanks in any way, but serve merely to prevent mecha- 
nical injury to the exterior. Some of the pipe lines seen 
in the illustration are also constructed of the synthetic 
material. These pipes are made generally in 9ft. lengths, 
with internal diameters of from lin. to 10in., and may be 
connected together by means of a special flange consisting 
of a split metal flange set in a ring slot near the end of the 
pipe. Lengths are then bolted together on a rubber gasket. 
In cases where the corrosive conditions are likely to be 
serious on the outside of the pipe as well as on the inside 

















FiG. 3—HYDROCHLORIC ACID STORAGE TANKS 


a threaded joint is usually the most satisfactory. An 
Acme thread is used with a rubber gasket. Pressures 
up to 15 Ib. per square inch at normal temperatures may 
be safely handled in the pipes, but for much higher pres- 
sures it is necessary to reinforce the pipes externally with 
steel. In addition to lengths of straight piping, the 
material lends itself readily to the construction of tees, 
elbows, crosses, and irregularly shaped fittings. 

The adaptability of the material becomes specially 
valuable when considering tanks and vessels having various 
outlet and inlet points or internal fittings, since the very 
complicated design frequently needed by industry may 
generally be moulded at the same time as the tank body. 
An example of such a tank is shown in Fig. 4. This is a 





liquids, in which the plates and all other 
parts coming into contact with the liquid 
are made of Haveg. This type of press 
represents a distinct improvement on the 
usual type of wooden press used for corro- 
sive chemicals. Its resistance to corrosion 
is much greater; it does not absorb 
chemical liquids and so contaminate other 
batches, and it is easily cleaned after use by 
washing with a hose without the necessity 
for scrubbing or scouring. The plates are 
also free from splintering, which, with 
wooden presses, does much damage to press 
cloths, and are not liable to warping with 
its attendant leakage between plates. 
Because the plates are only half as thick as 
wooden ones, twice the number can be 
accommodated in a press, so doubling the 
capacity of the latter and making cleaning 
of the press less frequent’ The plates are 
supported on a cast iron framework, which 
is coated, when necessary, to protect it 
from a corrosive atmosphere, with a 
synthetic resin cement. 














Tank CONSTRUCTION. 


Fig. 2 depicts a vessel, 9ft. to 1Oft. 
high, with a tapered headpiece and 
base, constructed throughout of the syn- 
thetic material, and illustrates clearly the facility with 
which mouldings of this character can be accomplished. 
The tank has been moulded in three sections, %.¢., the 
conical bottom, the cylindrical centre piece, and the 
conical top. For fastening these sections together grooves 
are moulded on the outside of the body. In these grooves 
are set split angle rings, drilled to receive bolts (of the same 
non-metallic material). The sections are then bolted 
together with a gasket between them. The projecting 
supporting piece, midway around the bottom cone, shows 
the ease with which such parts can be moulded integrally 
with a tank. For most purposes the wall thickness of 
such tanks is between tin. to 1}in., but greater thicknesses 
can be moulded successfully when necessary. Additional 
strength is also gained by reinforcing the vessel externally 
with steel bands, as in the middle section of the tank 
illustrated. An example of three storage tanks is given 





FiG. 4—PICKLING TANK 


vessel, 10ft. long by 34ft. wide, used for the pickling of 
metals in acids and other corrosive liquids. It is both 
strengthened and protected from rhechanical injury by 
external steel ribs. .It was moulded in one piece, including 
the two apertures at the front end, and the projecting 
ridge around the base of the interior. On this ridge rests 
a perforated plate, moulded separately, and detachable 
to facilitate cleaning the sediment from the tank bottom 
periodically. ‘These rectangular tanks can be made in a 
single solid piece, without joints, up to about 12ft. by 
6ft. by 5ft. deep. When larger constructions are neces- 
sary, they can be built up to any required size by bolting 
sections together. This type of vessel has been in use in 
the steel industry for containing pickling solutions over 
a period of several years without appreciable deteriora- 
tion. These large tanks may also be fashioned with con- 
crete and then lined with the synthetic material; and 
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the pickling baskets or cages for containing the metal 
parts to be steeped may also be made of the material 
reinforced with an inner steel frame. 


Prastic CoATINGs. 


The steam heating coils used in the pickling tanks are 
of the usual steel type, but to protect them from rapid 
corrosion they are coated with another grade of plastic 
material, Silasit, which.is applied as a liquid to a depth 
of about 1 mm. only. The coil is next heated by passing 
steam through it, which serves to polymerise the plastic 
coating, so hardening it and causing it to adhere firmly 
to the metal surface. For this particular purpose an 
ordinary synthetic resin coating, although resistant to 
pickling solutions, would not be suitable, owing to its low 
thermal conductivity. The material employed has a resin 
base in which is embedded a filler of high heat-conducting 
properties, which gives the plastic coating a thermal con- 
ductivity twice as great as that of synthetic resin itself, 
and enables heat to be transmitted from coil to liquid 
without appreciable loss. This plastic coating material 
is also equally suitable for coating metal cooling coils, 
heat exchangers and ventilating fans, and similar plant 
exposed to corrosive influences. In other directions, 
chemical manufacturers are solving some of their corro- 
sion problems by covering their existing metal plant with 
the plastic material ; for example, existing steel fume duct 
systems may be coated when changed conditions of work- 
ing necessitate the handling of corrosive fumes. 


Pumps. 


The transport of acids from point to point in a chemical 
works is often the cause of much inconvenience and loss 
through the rapid deterioration of pumps. This difficulty 
is being lessened by the installation of pumps made of 
plastic materials. Such pumps may be of the plunger 
type, gear, diaphragm, or centrifugal pattern. Besides 
being chemically resistant, they are unaffected by changes 
in temperature, jars, vibrations, or similar stresses, and 
because of their relatively light weight may be run at 
very high speeds. 

Plastic Cement.—Another type of plastic, developed 





Disposing of Rubbish. 


WE are reminded of the problems of household rubbish 
disposal in the Metropolis some fifty years ago by some 
photographs which we have just received from Birming- 
ham. At the time we mention, London refuse was taken 
away, as collected, and dumped on “ waste,”’ or rather 
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FIG. 1—-ARRANGEMENT OF ROPEWAY 


cheap, land. The Dagenham dump, which the Ford 
company once said that it could burn to advantage, is 
one example. The beautiful playing fields at the Barnes 
end of the Oxford and Cambridge racecourse were once 
a rubbish heap, and near Southall there are acres of 
cabbages growing on old tin cans, &c. 





already been covered since the scheme was started in 1925, 
and there still remain another 4 acres of dumping ground. 
The scheme is being carried out .with the assistance of an 
aerial ropeway, the subject of our illustrations, which 
was supplied by R. White and Sons, of Widnes, Lancs. 

The original idea was to arrange the ropeway with an 
angle station, so that the line of the ropeway itself could 
be spread out fanways over the whole of the ground avail- 
able, and the ashes dumped directly on to the ground. 
It was found, however, after the dumping had progressed 
to some height, that dust and grit were blown about by 
the wind to such an extent as to be disagreeable to the 
neighbourhood. So Mr. Codling, the general manager of 
the department, conceived the idea of putting up a double 
compartment wind screen—Fig. 3—on the dump within 
which the ashes are tipped and then distributed by tip 
wagons. The screen is shown in one of our illustrations, while 
another represents the scene before the wind-screen was 
put into commission. The two towers shown in this view 
are each 60ft. high. 

As will be seen from the illustrations, the ropeway is of 
the bi-cable type, that is to say, the weight of the load 
is carried by a trolley running on a stationary rope, while 
another rope is used for propelling the load. At the return 
station the trolleys are guided round on a rail—Fig. 4— 
but remain attached to the hauling rope, but at the load- 
ing station they are released by the weight being taken by 
a separate pulley and rail, so that they may be brought to 
a standstill while they are refilled. As soon as they are 
pushed off this rail, by hand, the weight of the bucket 
closes the grips on the hauling rope. The buckets are 
tipped automatically by means of trip bars, which are 
attached to the carrying rope. They can be moved along 
to any position on the span and release a catch, so that 
the bucket overturns on account of its top-heavy weight. 
The load may be tipped on either the outward or the 


return journey. 

The overall length of this ropeway is 750ft., and it has 
a capacity of 15 tons an hour in 5-cwt. net loads, the 
buckets having a cubic capacity of about 10 cubic feet. 


They are dispatched at the rate of about one a minute, 
so that with a rope speed of 200ft. per minute, the loads 











FIG. 2—VIEW OF ROPEWAY FROM LOADING END 


specially for the construction of chemical plant, and con- 
sisting of a synthetic resin mixed with various other 
materials—depending on its different applications—is 
applied in the form of a cement. It is used principally 
for joining together sections of plant to form a complete 
homogeneous unit, in which the joints have the same 
strength and composition as the other parts, and as a 
cement for the setting up of acid-resisting tile or brick 
linings, as used in the construction of acid reservoirs, 
towers, digestors, &c. This resinous cement is also used 
for attaching a covering of glazed earthenware tiles to 
agitator blades in vats and tanks of the synthetic material 
for stirring liquids which have an excessive abrasive 
action on the agitators. 


Various USEs. 


In addition to the chemical industries proper, the textile 
trades are becoming large users of plastic equipment. 
For example, dye vats made of this material offer distinct 
advantages over the older wooden or metal constructions, 
such as no splintering or roughness to damage delicate 
fabrics or yarns, no absorption of dye to spoil the next 
lot of goods, whilst the vats may be in constant use with 
severe intermittent changes of temperature without 
adverse effects. Owing to its low heat conductivity the 
plastic equipment shows appreciable savings in process 
steam consumption, which, under actual manufacturing 
conditions, often amounts to 75 per cent. For certain 
purposes, however, low heat conductivity is undesirable, 
and to meet these requirements it is possible to adjust the 
filling material in the plastic to give a thermal conductivity 
equal to cast iron. The fact that the plastic material has 
a high electrical insulation value is bringing it into use in 
the electro-plating industries, wherein its resistivity to 
plating solutions is an additional asset. 








PREVENTING RustiING OF Botts anp Nuts.—Experi- 
ments on agricultural instruments in Germany have 
revealed that coal tar is the best preventative against rust- 
ing of bolts and nuts. It has been found that where 


bolt threads had been treated with coal tar before use 
the nuts could be loosened with ease after a period of ten 
years, and even under the severest conditions the tar 
provided good protection for from three to six years. 















At Birmingham, however, things are done rather 
differently, and the refuse, after being overhauled for the 
recovery of its more valuable constituents, as has been 
described in our columns before, is incinerated. There 
remain the ashes to be disposed of, but fortunately 
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Fic. 4—-RETURN STATION 


adjacent to the destructor works at Tyseley there is a 
considerable area of marshy land that has hitherto been 
considered as of practically no value. This ground is 
now being covered with the ashes to a depth of about 30ft., 





and some fine ‘playing fields have already been laid out 
on the surface. In this way an area of some 3 acres has 


1 





FiG. 3—DOUBLE COMPARTMENT WIND SCREEN 


are spaced 200ft. apart. The average gradient against 
the load is about 1 in 18-6, and the steepest gradient 
lin 6. The carrying rope is of lock coil construction, | fin. 
in diameter, and the hauling rope of a special lay jin. in 
diameter. The drive for the ropeway requires about 
5 H.P. 








STRAIGHTENING AN INTERNATIONAL RIVER. 


For 1500 miles the Rio Grande is the boundary 
between the United States and Mexico, and by treaty 
the deepest channel is the actual dividing line. But in 
its winding course the channel changes, so that property 
formerly on one side becomes on the opposite side. At 
first it was held that in these ‘“‘ avulsive”’ changes the 
boundary should remain in the original river bed, but this 
soon proved to be impracticable. For two years an 
international commission has been investigating the 
permanent defining, marking, and fencing of the land 
and water boundary, together with such related matters 
as flood control, water pollution, irrigation, and channel 
rectification or stabilisation. One difficulty was that 
an existing dam above El Paso had so eliminated flood 
scour that for some distance the channel was silting up 
and minor floods caused serious inundations. Here, for 
some 20 miles, a new channel is being formed to eliminate 
the sharp bends. A problem in the laying out of this 
channel was the necessity of making the areas cut off 
from one country exactly equal to those areas cut off 
from the other country. Each Government acquires the 
private titles to the lands required for exchange. While 
the normal flow is carried in a channel of 66ft. bottom 
width, the levees or dykes are 590ft. apart, forming a 
floodway. As the gradient is increased from 1-82ft. per 
mile to 3-20ft., the flow has scoured and deepened the 
new channel; furthermore, the velocity is now sufficient 
to carry the sand and so prevent its deposition in the 
channel. On the lower Rio Grande the river is being 
improved for about 300 miles by strengthening the 
levees, clearing and straightening the channel, carrying 
irrigation structures across the floodway, and building 
works to prevent the silting up of entrances to floodways. 
Plans as prepared by the Commission are approved by 
the respective Governments, and construction is carried 
on by each Government for its own share of the work. 
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Markets, 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Trade Movements. 


The situation in the iron and steel trade is still 
characterised by the stringency in supplies which has 
ruled for so long. In order to cope with the demand, the 
steel makers, in conjunction with the constructional engi- 
neers, have now agreed to deal only with orders for material 
urgently required for delivery within a period of eight 
weeks, commencing from August 14th, leaving other work 
in abeyance for the time being. The tonnages are to be 
equivalent to those given out in the same period last year. 
This, it was thought, would lead to the cancellation of 
any business which might have been placed in excess of 
consumers’ actual requirements. So far there do not 
appear to have been any developments of this kind, and 
it seems evident that the demand in its present propor- 
tions is real. Unless there is a break in the call for steel, 
of which there are no signs at present, it is difficult to 
see how the scheme can help the problem of keeping pace 
with deliveries. It is probable that most of the urgent 
orders*on which the makers will concentrate will be on 
Government account.... The long-awaited announce- 
ment regarding finished iron has now taken place, and an 
advance in the basis prices of £1 7s. 6d. per ton has been 
made. This will apply as from July Ist to all deliveries 
under new contracts or under existing contracts which 
provide for the ruling prices at the date of delivery to be 
charged up to December 31st. The increase relates to 
wrought iron and No 3 and No. 4 bars for delivery in 
England and Wales, Scotland, and Ireland. The new 
rates will be found in the section dealing with prices on 
the following page. 


Iron and Steel Exports. 


I:xports of iron and steel in June, as shown by the 
Board of Trade Returns, mark an increase over the previous 
month of 7100 tons, the total being 235,412 tons, valued at 
£4,377,453, against 228,312 tons, valued at £4,095,752 in 
May. Compared with a similar period in 1936, the total 
exports for the first half of this year have risen by 298,875 
tons, to 1,349,739 tons, and in value by £6,118,150 to 
£23,169,274. The exports of pig iron in June showed a 
further decrease to 9227 tons, compared with 13,613 tons 
in May. Of the June total, Belgium took 1275 tons and 
Denmark 1163 tons, but the tonnage sent to France 
dwindled to 896 tons from 2340 tons in May. The quan- 
tities exported to British countries amounted to 962 tons, 
compared with 1003 tons in May. The exports of ferro- 
alloys dropped from 2156 tons in May to 1944 tons in 
June, and the figures for ingots, blooms, billets, and slabs 
were also lower at 922 tons, compared with 1312 tons in 
May. Exports of sheet bars, tinplate bars, wire rods, and 
bright steel bars, however, increased in June to 3518 tons 
from 2518 tons in the previous month. The tonnage of 
general descriptions of steel exported in June rose to 
12,362 tons, against 10,045 tons in May, mainly owing to 
larger shipments to British India of 3577 tons, against 
1565 tons in May. The next best customer in June was 
South Affica with 1161 tons, against 1400 in May. The 
exports of angles, shapes, and sections decreased from 7012 
tons in May to 4635 tons in June, while exports of girders, 
beams, and joists and pillars also were smaller, the June 
total being 3008 tons, against 4037 tons in May. The total 
exports of plates and sheets, fin. thick and over, decreased 
to 15,665 tons in June, compared with 17,744 tons in May, 
chiefly owing to the smaller exports to Denmark and the 
Netherlands. Plates and sheets under tin. thick were 
shipped in larger quantities during June, the total reaching 
15,552 tons, against 14,531 tons in the previous month. 
Argentina was again the biggest customer with 7586 tons, 
which was slightly below the May total of 7646 tons. There 
was a sharp drop in exports of galvanised sheets in June to 
13,608 tons, against 21,073 tons in May, but the exports 
of tinplates were considerably higher at 42,454 tons, 
compared with 34,631 tons in May. Exports of railway 
material rose from 18,293 tons in May to 29,403 tons, of 
which 21,089 tons were new rails and 6514 tons were 
sleepers, fish-plates, and sole plates. British India was 
the largest British customer for June, her total being 
21,524 tons, but South Africa was a good second with 
19,787 tons. Canada came third with 19,221 tons, followed 
by Argentina with 18,834 tons. 


Marked Increase in Imports. 


Hopes that the shortage of raw and semi-finished 
material would be relieved to some extent by larger 
imports were encouraged by the official June figures, 
which showed the month’s imports of iron and steel as 
174,824 tons, valued at £1,449,446, compared with 98,054 
tons in May, valued at £1,001,005. For the six months, 
however, the total imports at 621,250 tons are consider- 
ably below the 722,722 tons imported in the first half of 
1936, although the value shows a rise for the 1937 period 
to £5,938,433, against £5,700,224. Pig iron imports again 
increased, the June total being 75,809 tons, against 
24,493 tons in May. Of the total,jthe quantity received from 
British India in June was 25,431 tons, compared with 
11,029 tons in May, while foreign countries sent 42,628 
tons last month, against 13,464 tons in May. The imports 
of ferro-alloys were larger at 7656 tons, against 6624 tons 
in May. As regards blooms, billets, and slabs, an impor- 
tant increase is recorded on the May imports of 23,435 
tons, and the June total reached 38,382 tons. Quantities 
imported from British countries increased to 9132 tons, 
against 4100 tons in May, while of foreign suppliers France 
was again first with 12,746 tons, against 10,174 tons in 
May. Belgium also shipped to the United Kingdom more 
freely, her total for June being 5754 tons, compared with 
3618 tons in May. Germany sent 7437 tons, against 1590 
tons in the previous month. There was a notable increase 
in the imports of sheet bars in June to 12,272 tons, against: 
only 4907 tons in May. Imports of wire rods, on the other 
hand, were smaller at 4648 tons, against 5555 in May. 


+ 


Unless otherwise specified home trade quotations 


Imports of girders, beams, joists, and pillars remained 
almost steady in June at 3920 tons, against 3569 tons in 
May. Of the June total, France sent 1118 tons, against 
888 tons in May, while the Belgian contribution was 
smaller at 530 tons, against 619 tons. The expansion in 
imports of hoop and strip was substantial, the June total 
reaching 6570 tons, compared with 3616 tons in the 
previous month, while the imports of railway material 
were also larger at 542 tons, against 266 tons in May. 
During June Belgium was again the largest supplier, with 
37,948 tons, but it is notable that the United States total 
increased from 1691 tons in May to 30,886 tons in June. 
The total from British India rose from 11,031 tons in 
May to 25,431 tons and the Canadian imports from 8445 
tons to 20,673 tons. 


Pig Iron. 


The pig iron position shows little change on the 
week. There has been no relaxation in the pressure for 
large deliveries for steel making, whilst the call for foundry 
and forge iron remains equally insistent. So far as Cleve- 
land iron is concerned, makers’ stocks have ceased to 
exist. It is stated that the quantity available for delivery 
does not exceed more than 2000 tons a week, as there is 
only one furnace in the Middlesbrough area producing 
merchant foundry iron. In view of the urgent home 
demand, therefore, no Cleveland iron is being sold for 
export. Most makers are fully booked for the third 
quarter of the year, and in some instances beyond. In 
spite of the current large output of East Coast hematite, 
supplies are insufficient to fill the requirements of all 
consumers at home, and consequently much attractive 
export business has of necessity to be refused. The 
numerous inquiries received puts the makers in a diffi- 
cult position, but they are doing their best to satisfy as 
many consumers as possible after the needs of the local 
steel furnaces have been considered. Conditions in the 
Midlands have been a little less tense than of late, but this 
relief is thought to be only temporary, as a greatly accele- 
rated demand is expected in the autumn. ere, as in 
other districts, stocks at furnaces are negligible. During 
the recent pressure for supplies producers adopted a policy 
of allocating to consumers tonnages equal to those taken 
last year, but this did not always meet the case, and in 
several instances users were forced to seek supplies else- 
where. Latterly only meagre tonnages have been obtain- 
able from the Continent. The demand for special grades 
of iron is still in excess of supplies, and there has been a 
sustained inquiry from the general engineering and motor 
trades. On the North-West Coast the furnaces are operat- 
ing at capacity, but some doubt is expressed as to whether 
this rate can be maintained, owing to the scarcity of coke, 
even though it is understood that adequate supplies of 
iron ore are now assured. Makers, however, are unwilling 
to accept further business as they are so heavily booked 
forward. Producers of pig iron in the West of Scotland 
are hoping that the holidays at the steel works, although 
severely curtailed, will enable them to overtake their 
accumulated arrears of deliveries. The present output 
of the fifteen furnaces in operation is despatched imme- 
diately to consumers, who invariably carry no reserves. 


Scotland and the North. 


Holidays have commenced in the iron and steel 
industry in the West of Scotland, but there are indica- 
tions that they will be restricted as much as possible owing 
to the heavy pressure for supplies, both at steel works 
and at the foundries. In view of the urgency for supplies, 
some consumers have purchased American basic iron, 
which has been more easily obtainable during the labour 
troubles in the United States. There have also been 
good arrivals from India. It is reported that ore ship- 
ments have lately been on a more generous scale, and this 
should prevent a halt in operations. Pig iron production 
in Scotland is said to be at the rate of about 43,000 tons 
per month. The holiday interval will afford a welcome 
opportunity for overhauling plant. All steel makers 
are heavily booked forward, and large specifications are 
coming to hand. from shipbuilders, as the shipyards are 
exceptionally busy. Structural engineers are also taking 
huge quantities of steel in connection with contracts in 
progress. The tube makers are well engaged on home 
account, and there is also an improving demand for export. 
Wrought iron makers are well employed on running 
contracts, and re-rollers of small steel bars, strip and 
hoops report no falling off in the demand for their pro- 
ducts. The expected change in the prices of bar iron has 
now been announced, and an all-round advance of 
£1 7s. 6d. per ton has been notified. An active demand 
was again experienced for sheets of all grades, and large 
orders are on hand from the motor car trade. On the 
North-West Coast there has been little change in the 
position. Makers of West Coast hematite have full 
order books, and show little disposition to accept more 
business. The furnaces in this district are producing at 
capacity, and, in face of the present large requirements, 
operations seem assured for many months. In the Lanca- 
shire area there have been reiterated complaints of delayed 
deliveries causing serious inconvenience to consumers. 
The light castings branch is exceptionally busy, and some 
works have found it difficult to maintain operations at 
capacity owing to a shortage of raw materials. Makers 
of finished iron in the Lancashire area have shown general 
reluctance in booking further orders, but now that the 
new prices have been fixed the position in this respect 
may alter. Although a certain amount of business con- 
tinues to be offered for heavy bars and special steels, only 
a small proportion of the orders can be placed. 


Current Business. 
The Union Steam Ship Company of New Zealand 


Notes and News. 


are delivered f.o.t. Export quotations are 
be found on the next page. 


Wm. Gray and Co., Ltd., have received an order for a 
cargo steamer of 7500 tons deadweight from’ the Com- 
pagnie de Navigation d’Orbigny, Paris. The propelling 
machinery will be supplied by the builders’ Central Marine 
Engine Works. The Grangemouth Dockyard Company, 
Ltd., has received an order from the Admiralty for a 
naval store-carrying vessel of about 1200 tons gross. 
The ship will be fitted with oil engines. The International 
Telephone and Telegraph Corporation announces that a 
contract has been concluded between its British sub- 
sidiary, Standard Telephones and Cables, Ltd., and the 
Soviet Government for equipping telegraph and ‘telephone 
lines from Moscow across the U.S.S.R. to Khabarovsk, 
near the Manchukuo border, to a total distance of 5300 
miles. Vickers, Ltd., have obtained orders for two dock 
gates from the Great Western Railway, to be used at the 
inner end of the basin at Barry Docks, and also an order 
for a pair of steel gates for No. 2 dry dock at East India 
Harbour, Greenock. The Cheltenham and Gloucester 
Joint Water Board has placed a contract with Stewarts and 
Lloyds, Ltd., for the supply of steel pipes to the value of 
£20,771. Colvilles, Ltd., Glasgow, have received an order 
from the South African Railways and Harbours Adminis- 
tration for the supply of fish-plates. The contract is 
valued at £3880. Dorman, Long and Co., Ltd., Middles- 
brough, have booked a contract worth £30,000 for the 
construction of a steel railway bridge for the London and 
North-Eastern Railway. The latter company has awarded 
the contract for the resignalling of York Station to the 
Westinghouse Brake and Signal Company, Ltd. The 
installation will operate nearly 900 routes, and will be of 
the relay interlocking type. The Department of Overseas 
Trade announces that the following contracts are open for 
tender :—Johannesburg, City Council: Supply and 
delivery of tram track material (Johannesburg, August 
14th); South African Railways and Harbours Adminis- 
tration: Supply and delivery of mild steel rounds, flats, 
squares, angles, channels, tees, hexagon sections (nut 
sizes), Gibson ring retaining steel, coping steel, special 
sections (Johannesburg, August 23rd); steel tires, engine 
and tender, and axles (engine, tender, carriage, and wagon) 
(Johannesburg, August 9th). Port Elizabeth Munici- 

pality : One superheated water-tube boiler unit, complete 

with accessory equipment (Port Elizabeth, September 9th). 


Copper and Tin. 


During the past week considerable irregularity 
developed on the standard copper market and on the 
whole the tendency was somewhat easier. The downward 
movement was accelerated by the publication of the June 
statistics, which disclosed an increase in world stocks of 
10,300 tons of refined copper and 7960 tons of blister 
copper on the month. The world blister output for June 
was given as 207,960 tons, against 209,390 tons in May ; 
the refined production as 200,000 tons, against 204,140 
tons; the consumption as 189,680 tons, against 200,960 
tons; whilst the world stocks of refined copper were 
301,760 tons, against 291,450 tons in May. The demand 
latterly has been disappointing, but an early improvement 
is expected. Following the publication of the statistics 
there was more talk about restricting production, although 
there should be little fear of over-production if prices 
remain at a reasonable level. It is also argued that the 
official warehouse stocks of copper in this country are only 
sufficient to prevent a backwardation in quotations, as 
the normal contango has not yet reappeared. In America 
very little copper was bought by consumers at the high 
prices ruling in March oa April, and whilst total sales 
amounted to only about 260,000 tons, the deliveries in 
the same period reached 450,000 tons. Users, rather than 
cover current needs at high prices, were drawing on mate- 
rial they had bought last year for 1937 delivery at prices 
ranging between 94c. and 12c. per pound. If the present 
price of 14c. is held for the rest of the year it is estimated 
that the actual realisation by leading producers on copper 
delivered during 1937 will be between 12}c. and 13c.... 
The tin market, in common with other sections of the non- 
ferrous metal markets, showed irregularity, though much 
firmer conditions prevailed later in the week. A report 
from Malaya stated that the drought position had become 
more serious and caused values to appreciate. These fears 
were afterwards allayed and the consensus of opinion now 
seems to be that the Malayan output is not likely to be 
much below the quota allotment. A feature of strength 
in the later dealings was a moderate resumption of buying 
by the United States. 


Lead and Spelter. 


Operations on the lead market have been rather 
more restricted than of late. .Under moderate selling 
pressure prices gave way slightly. and at.the lower level a 
certain amount of liquidation was experienced. Con- 
sumers bought rather irregularly and latterly were 
inclined to hold entirely aloof, though absorption of the 
metal has proceeded at a good rate throughout. Prices 
improved towards the close and there does not appear to 
be any reason for a serious setback in values. In America 
consumption is said to be satisfactory and, according to one 
estimate, June sales totalled fully 40,000 tons, ‘whilst the 
July production is considered to be more than half sold. 
Prices on that side remain steady and unchanged... . 
The spelter market has been rather more active than of 
late, the firmer tone inducing a larger volume of buying by 
actual consumers. Consumption generally is said to be 
well maintained, but speculative interest is now reduced 
to a minimum owing to the prevailing uncertainties 
which surround the political situation in Europe. The 
market latterly has been exceedingly sensitive, a little 
buying or selling having an immediate effect on prices. 
In the United States the spot quotation has been raised 
to 7 cents per pound East St. Louis on an improved 
inquiry. Production in America has been disappointing 








There was, however, a rise in imports of angles, shapes, and 
sections to 2155 tons in June, against 1510 tons in May. 





has placed orders with A. Stephen and Sons, Ltd., of 
Glasgow, for two cargo vessels of about 3800 tons each. 





and recent outputs in the Joplin area are at the lowest 
level since the beginning of the year. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Current Prices for Metals and Fuels. 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— Se £*s. & 
Hematite Mixed Nos.* eS, a 
> No. 1 TY ees _ 
Cleveland— (Did Teesside Area) 
No. 1 bas 6. 13i@B x 6 2 6 
No. 3 G.M. BL S FiO. 6 0 0 
No.4Foundry ... ... 5.0 0.. 519 0 
Basic (Less 5/— bias’. SUE Os. = 
MipLanps— 
Staffs—— (Delivered to Black eed Station) 
North Staffs. Foundry... 5 6 0. eee — 
” Forge 6. Dine —_ 
Basic (Less 5/- rebate)... 5 0 0... — 
Northampton— 
Foundry No. 3 es Ss. — 
Forge... 22m Ss _ 
Derbyshire— 
No. 3 Foundry & €, 9: -- 
Forge & ts ttu — 
ScoTtLanp— 
Hematite, f.o.t. furnaces* 6 0 — 
No. 1 Foundry, ditto ... 515 6 — 
No. 3 Foundry, ditto ... 513 0... - 
Basic, d/d (Less 5/-rebate) 5 7 6... ... —- 
N.W. Coast— (é 3 0d/d Glasgow 
Hematite Mixed Nos.* {6 8 6 ,, Sheffield 
614 6 ,, Birmingham 


* Less 5/- rebate. 


TRON. 


ae 
O'see 


oo 


aon 


o 


Oi. 
Dc 


MANUFACTURED 
Home. 
Lancs. anpD YORKS.— £ a. d. 
Crown Bars --. 138° 
Best Bars . 13 15 
MipLanps— 
Crown Bars » es 
Marked Bars (Staffs. a 15 15 
No. 3 Quality... - 1112 
No. 4 Quality... . 12 2 
ScoTLanp— 
Crown Bars --- 13 15 
Beat... .. . 14 5 
N.E. Coast— 
Crown Bars ce @ 
Best Bars sain ww 
Double Best Bars ti | Se 


eae 


NORTHERN IRELAND AND FREE StTaTE— 


Soe oooc @®@aesccosoo!? 


SASSSS Caaaaa & 


Crown Bars, f.o.q.... - 1317 6... 

STEEL. 

Home. 

Lonpon AND THE SouTrH— £ s. d 
Angles ... ee 
Tees... oy ae 
Joists =A sd 
Channels.. aren ll 8 
Rounds, Sin, and up 12 3 
os under 3in.* 12 0 
Flats, under 5in.* 12 0 
Plates, jin. (basis) - 31 13 
inte . 11 18 
i tin. ... 3...3 
» pies ... 12-8 
Un. fin. to poems ney cost Gh &S 
Boiler Plates, Zin. 12 3 
NortH-East Coast— £ s. 
Angles 11 0 
Tees... - 12:0 
Joists a 2 
Channels... .. ~ ak & 
Rounds, in. niin ap. «12 8 
oa under 3in.* . 11 18 
Plates, in. (basis) 121.8 
= frin. ... 11 13 
- din. ... 1l 18 
a ee 3 
Un. fin. to fin. incl. 11 15 
Boiler Plates, Zin. 11 18 

MIDLANDS, AND LEEDS AND DistTRicr— 

es. a. 
Angles ll 0 
Tees... 12 0 
Joists | 
Channels... ... ... 1 .& 
Rounds, 3in. and up ... 12 0 
ra under 3in.* 1l 18 
Flats, 5in. and under* 11 18 
Plates, jin. (basis) 11 10 
cae ae 11 15 
© qin. ... 12. 0 
és Sim. as. ee 12 6 
Un. fein. to fin. incl. 11 15 
Boiler Plates, jin. 12 0 


PAAAAR SCSBAABAS 


Export. 


2a. 


11 17 
7 


ll 0 
11 
12 0 


d. 


POSSSSO COMaacaa Ss 


PSOSCSSOS Caoaaca & 





purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home, Export. 

GLascow AND DistTrRictT— £.s.d. & ad. 
Angles 4 BR Oni Gis 10 12 6 
Pee. OS. RD Og, 1112 6 
| ee oie aa 2 a ee 10 12 6 
ON” ROE EE: gs ae He 10 17 6 
Rounds, 3in.andup ... ll 0 6... ... 11 12 6 
= under 3in. Cee ty A aes ll 0 0 
Flats, 5in. and under ... 11 18 0* ll 0 0 
Plates, jin. (basis) ... 11 8 Q.. ll 0 0 
Po EMER 6s. Ui, 054 Mae a SO 
os BS Sen, vss ass) As 11 10 0 
m= fein. .. aan SOS. 11 15 0 
Un. fin. to jin. inol. 186-54: x. 1210 0 
Boiler Plates, jin. See ee ce 1+ i 
Soutrn Waters AREA— ee. di Ss, 4 
Angles 9s ., (sek, Se OO Se 10 12 6 
EE I oe reer Sr ae 17 33. 6 
Joists Liat 4... 10 12 6 
Channels.. si tet teats BiG 10 17 6 
Rounds, 3in. andy ER Qi vs. 11 12 6 
pa under 3in.* ... 11 18 0O.. ll 0 0 
Flats, 5in. and under* ... 11 18 0... 11 0 0 
Plates, jin. (basis) St th BR,’ 6.0. ee ee 
” BIR. soca see sor AB ph... $B ch 8 
$3 jin. 5. ce og at 1110 0 
a ar 51 ae: 4 1115 0 
Un. fein. to Jin. incl. ORE ES He 122 6 
IRELAND—F.0.Q. BELFAST. Rest oF IRELAND. 
= s. d. Ss.°@. 

Ree OSE. ST EE ES. li 8 0 
Tees... ae 2 RMS Os. 12 8 0 
Joists nt ing og Tm 11 15 6 
Channels... ee re Ge 1113 0 
Rounds, 3in. and up cd Se Me, oe a 8 e 
os under 3in.* +/ 5 46, @ 10 16 0 
Plates, jin. (basis) ... 11 13 0.. 1115 6 
Pa frin. ... Ere ee 3s 0 6 
a qin. ... << cee Oe 12 & 6 
os fein. ... , ae 2. 12 10 6 
Un. in. to gin. Pla + i ee 12 5 6 


*Rounds and Flats mined quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 


Home. Export. 

Sheets. £ s. d. £ s. d. 
11-G. to 12-G., d/d ~ 46'°0 Cin ~ tad 4é 10:0 
13-G.,d/d__... pce T Ge Bess =e 1410 0 
14-G. to 20-G., d a 36) 10 0... hob 16°56''0 
21-G. to 24-G., d/d . "6" Os See ee ee 
25-G. and 26-G.,d/d ... 1610 0... ...f.0.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 


Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 


Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 
(Official Prices, July 2\st.) 
CorrER— 
Coat scteis sect ade £56 15 Oto £56 16 3 
Three months ... £56 13 9to £56 16 3 
Electrolytic ; £63 5 Oto £64 0 0 
Best Selected tigintt d/d Bir- 
mingham .. d £63 5 0 
Sheets, Hot Rolled £93 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 14}d. 14}d. 
»  Brazed (basis) 14}d. 14}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £50 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 123d. 124d. 
»  Brazed 143d. 14}d. 
Tin— 
eh ii til i £266 10 Oto £266 15 0 
Three months ... . £265 0 Oto £265 5 OU 
Leap— 
Gandhi... ve. . £23 15 Oto £23 17 6 
Three months . £23 11 Sto £23 12 6 
SPELTER— 
eo . £22 12 6to £22 15 0 
Three months ... . £22 16 Sto £22 17 6 


Aluminium Ingots (British) 


£100 to £105 





The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 


to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 

Home. £ s.d. Export. Basis— £ s. 

4-ton lots and up... 19 10 0 26-G.and heavier 18 15 
2-ton to 4-ton lots 19 17 6 27-G.to 29-G. ... 19 15 
Under 2 tons - 21 2 6 30-G. and lighter 20 15 
Export : India, £22 5s. c.i.f.; 
plus 3 p.c. invoice value ; 


d. 
0 
0 
0 


South Africa, £18 15s. f.o.b., 
Rhodesia, £19 5s. f.0.b.; 


Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 


Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. 0d. to 26s. 0d. 


Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


Billets. 100-ton lots and over. 
less than 35 tons, 10/— extra. £ s. 
Soft (up to 0-25% C.), untested 717 
” »” % tested ... 8 7 
Basic (0-33% to 0-41% C.) stews 8 12 
» Medium (0-42% to 0-60% C.)... 9 2 
» Hard (0-61% to 0-85% C.) 9 12 
” » (0°86% to 0:99% C.) 10 2 
ss » (over 0-99% C.) se 10 12 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 
» Light, f.o.t. we Lisi 9 2 
FERRO ALLOYS. 
Tungsten Metal Powder... 5/14 to 5/3 per Ib. 
Ferro Tungsten 5/— per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
~~ 5 6 p.c. to 8 p.c. £24.0 0 7/6 
” »  8p.c. to 10 p.c. £24 0 0 7/6 
as » Max. 2 p.c. carbon £36 0 0 11/- 
e - » 1 p.c. carbon £38 5 0 lt 
- om »  0-50p.c.carbon £41 0 0 12/- 
* »  carbon-free ... 1/- per lb. 
Metallic Chromium. . 2/6 per Ib. 


Ferro’ Manganese (loose), 76 p.c £16 15 Ohome 


» Silicon, 45 p.c. to 50 p.c. 


. a 75 p.c. £17 0 Oscale 6/- p.u. 
»  Wanadium 12/8 per Ib. 
» Molybdenum 4/9 per lb. 

Titanium quinaiey 9d. per Ib. 


£185 to 2190 per ton. 
8/6 to 8/7 per Ib. 


Nickel (per ton) 
Cobalt ve 


£12 0 Oscale 5/- p.u. 


35 to 100 tons, 5/— extra: 


d. 


a 


SROrnrneaeanaan 











FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell 21/6 
Splints 23 /- 

AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 22/- 
FrresHire— 

(f.0.b. Methil or Burntisland)— 

Prime Steam .. ane 22/6 
Unscreened Nevigation 20/- to 21/- 
LoTHIANsS— 

(£.0.b. ee Prime 22/6 
Secondary Steam . 22/- 
ENGLAND. 

Soutn YorxKsHIrRE, Huti— 
B.S.Y. Hards... 22/6 to 23/- 
Steam Screened 20/— to 20/6 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best 21/6 to 23/6 
» Second... ... 21/- 
» Best Small... han 18/6 
Unscreened «.- 21/- to 22/- 
DurEamM— 
Best Gas... : 22/- 
Foundry Coke 38/- to 44/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 27/6 to 29/— _— 
South Yorkshire . «. 24/- to 26/- —- 
Seconds ... . 22/- to 23/- —_ 
CarpiIrF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 26/- 
Best Seconds ‘ 26/- 
Best Dry Large 25/- 
Ordinaries 25/~ to 26/- 
Bunker Smalls 19/- to 20/- 
Cargo Smalls ... 17/— to 18/- 
Dry Nuts. 27/- to 29/- 
Foundry Coke 40/— to 60/— 
Furnace Coke 37/6 to 42/6 
Patent Fuel ... 26/- 
SwaNsEA— 
Anthracite Coals : 
Best Large ... ... «.- 38/— to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts oh 40/- to 50/- 
Beans 27/6 to 35/- 
Peas son eee 21/- to 26/6 
Rubbly Culm... 15/— to 16/9 

Steam Coals : 

Large Ordinary 20/— to 25/- 
FUEL OIL. 
Inland consumption: contracts in bulk. 





Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Forty Hours’ Week. 


TROUBLES. over the forty hours’ week are more 
persistent and far-reaching in their effects than those 
caused by any other labour or social agitation in the past. 
Their persistence is explained by the firm attitude of 
ere who have given in up to the limit of concession 
and now refuse to budge from the legal position in which 
they are placed by collective contracts and by certain 
tolerances in the application of the forty hours’ week to 
which they are entitled by law. The absurdity of the 
movement organised by the extremist unions for a five 
days’ week, contrary to any logical interpretation of the 
law, is revealed to the whole country by the strike of 
waiters and employees in hotels, restaurants, and cafés, 
where occupation is essentially of a seasonable, fluctuating, 
and intermittent character, and where proprietors, after 
passing through a long critical period, expected to recoup 
themselves for some of their losses. Even more extra- 
ordinary is the strike of bargemen for a forty hours’ week. 
They live on board and pass some hours of the day in 
idleness in locks. There are many hundreds of individual 
owners navigating their own barges who have struck 
against the strike by making barrages of their boats in 
opposition to the strikers’ barrages. And so the game goes 
on. A fatal mistake of Monsieur Blum was to promise 
that every wage earner should work no more than forty 
hours a week, without reduction of pay, which the C.G.T. 
has narrowed down to a five days’ week. Apart from 
workers who find themselves with more leisure and higher 
wages that do not keep pace with price inflation, and are 
behind extremist unions in their efforts to prevent any 
weakening of the newly acquired labour power, the country 
is tired of the situation. The building trades now threaten 
to go on strike next month unless they obtain a further 
wage increase of 15 per cent., and as employers cannot and 
will not concede the advance another period of trouble is 
possible. There is a national feeling of great uneasiness 
because the labour revolution has not given to the country 
the peace and prosperity that were promised by the 
Popular Front leaders. The forty hours’ week was 
originated by the International Labour Bureau at Geneva 
five years ago. It could only have had some chance of 
success if adopted internationally, and every attempt to 
apply it to particular industries was blocked by Govern- 
ments because uniform hours could not be applied to 
them internationally without some uniformity in real 
wages. 


The Industrial Outlook. 

The effects of the forty hours’ week are clearly 
stated in annual company reports which are now being 
issued and cover six months of work restriction. These 
results cannot be regarded as representing the industrial 
situation as a whole, for there are some trades in which 
the forty hours have not proved seriously detrimental to 
production, notably in the motor car industry, where pro- 
duction is maintained by a reorganisation of factory 
methods and the putting down of more labour-saving 
machinery. The short week adds to costs in all industries 
where activity is more or less variable and is quite inapplic- 
able to industries of a seasonable character, and as the 
vast bulk of the national production is subjected to a 
fluctuating demand, a universal forty hours’ week is 
obviously uneconomic and all logical deductions point to 
serious losses to workers themselves. As an example, 
statistics have been prepared of the coal output since 
November Ist last, when the hours were reduced to 
38h. 40 min., with 32} hours at face, with certain pro- 
visional tolerances during the earlier period to enable 
coalowners to arrange for additional shifts. Compared 
with the six months ending April, 1936, the coal output 
during the half-year ending April last declined by 4-8 per 
cent., while in five other Européan countries there was an 
average increase of 8-2 per cent., the percentage of increase 
in the number of men employed being approximately the 
same in both cases. The average production per working 
day in French collieries fell from 180,000 tons to 174,000 
tons over the same periods, and in May last it declined to 
171,000 tons. The working day has about the same 
number of hours, the reduction of the weekly total of 
hours being effected by the suppression of the sixth day. 
Compared with the first quarter of 1936, the output of 
each underground worker declined by an average of 6-7 per 
cent., and in the Nord and the Pas de Calais, which supply 
60 per cent. of the total French coal production, it fell by 
11 per cent. The locomotive and wagon building industry 
has been suffering from severe depression for several 
years, and the annual report of the association of builders 
of railway rolling stock points to the consequences of the 
forty hours’ week, which has raised prices to a level that 
appears to exclude all possibility of competing for foreign 
business, while leaving the way open to foreign competition 
in the home market. 


The Economic Problem. 


Employers are resigned to the forty hours’ week 
because circumstances are opposed to any repeal of the 
law, and theonly way out of an impossible situation is to 
spread the hours over a period in a manner to meet the 
fluctuating needs of industry. There are indications of the 
Government being driven to the necessity of relaxing the 
rigidity of the short week. Even with concessions that 
may be granted to employers, the situation will still be 
serious, for with the higher wages and social charges the 
total charges on production have been increased on the 
year by 75 to 100 per cent. and more, and a further grave 
drawback, which is the subject of almost general com- 
plaint, is a decline in the individual production of workers, 
which may be partly explained by the collective contracts 
that tend to level the wages of different grades of workers 
and remove incentive to effort. A consequence of this 
state of things is that manufacturers are obliged to ask 
for further protection from foreign competition. If trade 
barriers are to be reinforced for the benefit of home indus- 
tries it is difficult to see how the country can revert to a 
system of freer trade exchanges which is now generally 
recognised as indispensable to national economy and is 
the underlying principle of the proposed new commercial 


South African Engineering Notes. 
(By our South African Correspondent.) 
Johannesburg’s New Power Station. 


THE amazing growth of Johannesburg has 
decided the City Council to proceed immediately with the 
erection of a super power station having an ultimate 
capacity of 200,000 kW, the first portion of which will be 
required to be in operation for the winter of 1944. With 
the extensions now in hand at the Jeppe-street station, 
the capacity reaches 131,500 kW, which is the economic 
limit of this site, and it is therefore necessary to make pro- 
vision for additional power without delay. Messrs. Merz 
and McLellan, the consulting engineers, report that during 
the last ten years the sales of electricity by the Council’s 
undertaking have increased over three times. The esti- 
mated future demands are :—For 1937, 74,000 kW; 
1940, 114,000 kW; 1942, 146,000 kW; and for 1944, 
190,000 kW. The new station is to be erected at Orlando, 
on the Klipspruit Farm, where ample cooling facilities 
are available, and the initial expenditure is estimated at 
£1,427,050. At the first stage in the development of the 
Orlando site the consulting engineers recommend the 
installation of two turbo-alternators, each having a con- 
tinuous rating of 30,000 kW and operating at 3000 r.p.m. 
These are to be supplied with steam by five stoker-fired 
boilers, each capable of a maximum output of 175,000 Ib. 
of steam per hour. This would enable the less efficient 
Jeppe-street station to be relegated to the status of a 
plant whose maximum output would only be required in 
the winter, and enabling considerable economies in generat- 
ing costs to be made. A third 30,000-kW turbo-alternator 
with two additional boilers would have to be in com- 
mission when the maximum demand on the Council’s 
undertaking approached 150,000 kW. The steam con- 
ditions recommended are 600Ib. per square inch and 
800 deg. Fah. at the turbine stop valves. This steam 
pressure is higher than is employed at any other power 
station in South Africa, with the exception of the Table 
Bay station, now under construction at Cape Town. The 
Klip station, recently erected, uses a lower steam pressure, 
but has exceptional site conditions in that it is able to 
obtain coal at unusually low rates. The Johannesburg 
new station can conveniently be constructed in two 
halves, the first containing five sets, which would be 
erected in four stages of construction. When beginning 
the second half of the station the size of set could be 
reconsidered in the light of circumstances, which by then 
might have changed substantially. After making calcula- 
tions for alternative transmissiom voltages, the consulting 
engineers recommend that the lines be operated at 80 kV, 
as this shows an appreciable saving over the cost at the 
next higher standard voltage (132 kV). The engineers 
estimate that the total cost of power delivered from the 
proposed power station at Orlando into the 20-kV primary 
distribution at Johannesburg for the year ending June, 
1941, will be £233,228, assuming 60,000 kW generated at 
Orlando and 285,000,000 units delivered at 20 kV, the 
average cost per unit being 0-196d. As the plant at 
Orlando will be more efficient than the present plant at 
Jeppe-street, it will be used to the maximum extent, the 
spare capacity being, as far as possible, carried at Jeppe- 
street. The most economical method of operating the two 
power stations together will necessarily have to be deve- 
loped in the light of actual experience, but for the purposes 
of the estimates the engineers have examined the possible 
loading conditions carefully and have arrived at probable 
upper and lower limits of output from Orlando correspond- 
ing respectively to 285 and 237 million units per annum 
delivered at Johannesburg. The estimates of the cost of 
power, £233,228 and £213,993, average cost 0-196d. and 
0-217d. respectively, were made to cover both these con- 
ditions. Johannesburg is launching other schemes of 
improvement surpassing anything in the city’s history, 
and in eight major works alone is to undertake expenditure 
of some £1,500,000 in addition to about the same amount 
for the new power station and equipment. Klipspruit 
is to be rebuilt into a modern sewage disposal works at a 
cost of £200,000. For the extending of the city’s elec- 
tricity distribution mains a sum of about £600,000 is 
being earmarked. Big expenditure is taking place in the 
development of public transport also. 


Electric Trains on the ‘‘ Reef.’’ 


An electric train to inaugurate the East Rand 
portion of the great Reef electrification scheme, and at the 
same time to mark the jubilee of the town of Boksburg, 
ran from Johannesburg to Boksburg on May 13th. The 
introduction of the proposed restricted service between 
Springs and Johannesburg is, however, postponed, and 
instead training will be afforded by certain trains between 
Johannesburg and Germiston, and probably between 
Johannesburg and Benoni. The semaphore signalling 
installation between Springs and Apex was replaced by the 
coloured light system on May 16th. This system will 
eventually be extended to the whole of the Reef suburban 
section from Springs to Randfontein. Trains will run to 
the steam schedule at first and new services will be intro- 
duced gradually. 


Namaqualand Copper. 


The O’okiep Copper Company, Ltd., has been 
registered in Pretoria with a capital of £1,600,000 divided 
into 3,200,000 shares of 10s. each. The new company, 
which is a special subsidiary of the South African Copper 
Company, will take over from the latter its movable and 
immovable property in Namaqualand, in the Cape, 
and elsewhere, including farms, lands, mineral leases, 
and mineral rights, as well as railway rights from Port 
Nolloth to O’okiep, and the jetty at Port Nolloth. It is 
understood that the purchase consideration will probably 
be £540,000, and that the preliminary expenses are 
estimated at about £10,000. 


The Outlook for Manganese. 


At the beginning of this year the opinion was 
expressed by experts on base metals and minerals that 
the export of manganese for this year might reach 300,000 





arrangements. 





tons. It is, however, already certain that this quantity 





will be considerably exceeded. During 


May over 68,000 
tons were exported and 30,781 tons in April; in fact, 
each month is showing increases, and this in spite of rapidly 
rising freights. Early in April shipowners asking 20s. 


a ton to carry manganese ore from Durban to Europe 
were thought to be asking exorbitant prices, but during 
May 26s. to 27s. 6d. was freely paid, and a further rise 
is not unlikely as inquiries for the ore continue plentiful 
and the two producing companies here are fully sold for 
some time ahead. While the proportion of high-grade 
ore (50 per cent. manganese and more) is not so high as 
generally expected, a feature which adds to the future 
promise of the fields is the interest being shown overseas 
in the lower grade ores. A general characteristic of the 
ores in these fields is that the manganese plus iron content 
is more or less constant, and in the mining of higher 
grades er quantities of ore of low manganese content, 
but high iron content are recovered. Hitherto regarded 
as unsaleable owing to the cost of placing on the overseas 
market and the low prices obtainable, the shortage of 
supplies of suitable iron ore have led to inquiry for this 
type of ore. With suitable transport facilities there is 
every promise of an expanding market. 


Irrigation Schemes in the Union. 


A sum of £1,500,000 was spent on irrigation 
and other works for the year April Ist, 1935, to March 31st, 
1936, according to the report of the Director of Irriga- 
tion, which has now been issued. Of this amount £1,100,000 
was spent on Government irrigation works; £130,000 
on water boring; £37,000 on subsidy and relief schemes, 
and amounts varying from £200 to £27,000 on main- 
tenance, reconnaissance, hydrography, administration, 
and organisation. The expenditure has increased during 
the year, and there will have been greater expenditure 
in 1936-37, as construction on the Vaal River develop- 
ment, Loskop and Riet River irrigation schemes are at 
their peak. 








British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


466,583. November 28th, 1935.—MannoLe Doors, Babcock 
and Wilcox, Ltd., and R. H. Evans, Babcock House, 
Farringdon-street, London, E.C.4. 

This is an appliance for helping in the insertion and removal 
of boiler manhole doors without damaging the joint faces. 
In the drawings the usual bridge pieces and bolts for holding 
the door are not shown. A bracket A is fixed to the drum end, 
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and from it there hangs a pair of links B. At the lower end of 
these links there is pivoted a lever C, with a handle D, which is 
connected to the door by the permanent lug E. When the link: 
and lever have been rigged in place and the door bolts cast off, 
the door is pushed into the drum by the handle D. It can then 
be tilted over as shown, turned through a right angle, and 
withdrawn on account of its elliptical shape without touching 
the seating.— May 28th, 1937. 


INTERNAL COMBUSTION ENGINES. 


466,580. December 4th, 1935.—Heratinc CARBURETTORS, 
The Daimler Company, Ltd., Coventry, and C. W. Simpson. 
This is an arrangement for warming up the induction pipe 
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of a carburettor, so that the engine may be quickly got under 
way, and then preventing its being overheated. A water jacket 
A is provided round the induction pipe and is connected with 





116 


THE ENGINEER 





JuLty 23, 1937 








the cylinder cooling water system by the pipes B and C. D 
is the water pump. At E there is a thermostatically operated 
valve to prevent the water getting to the induction jacket when 
it becomes too hot.—May 31st, 1937. 


466,739. August 13th, 1936.—Pistons, F. R. Dietrich, 227, 
Freimannerstrasse, Munich, Germany. 

A difficulty commonly associated with the use of pistons 
made of light metal arises from the difference between the 
coefiicients of thermal expansion of the light metal and the 
metal of which the cylinder is made, that of the light metal 
being the higher. According to the invention, the skirt, made 
in one piece, has cast therein annular inlays A consisting of 
metal having a lower coefficient of expansion than the hght 
metal of which the piston is made, and the skirt has a slit B 
extending from top to bottom. The figure shows one form of 
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construction and comprises two half-sections taken in planes 
perpendicular to each other. The inlays or rings A consist 
of metal, e.g., grey cast iron, having a lower coefficient of expan- 
sion than the light metal of which the remainder of the piston 
consists. The coefficient of expansion of grey cast iron is approxi- 
mately the same as that of the metal of which the cylinder is 
commonly made, so that the rings prevent the skirt from 
expanding unduly. The skirt has an inclined slot B terminating 
at one end in one of the gaps to allow of difference between 
the expansion of the body thereof and that of the rings. There 
may be several such slots.—June 3rd, 1937. 


SWITCHGEAR. 
466,830. January 3lst, 1936.—SwircHes FoR CONVERTING 
ELectric CURRENT, The General Electric Company, 


Ltd., Magnet House, Kingsway, London, W.C.2, and R. 
Le Rossignol, Research Laboratories, The General Electric 
Company, Ltd., Wembley, Middlesex. 

This is an electrolytic switch for converting three-phase 
current. It comprises a wheel A which rotates within an 
insulating casing B. Inside the casing there are fixed six elec- 
trodes C C, which are connected in opposite pairs to the three 
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phases. On the wheel there are two electrode faces D D, which 
are channelled as shown, and are connected with the bore E 
in the shaft by the ports F. Electrolyte sucked up from the 
sump G is thrown by centrifugal force through the channelled 
electrodes. The remaining periphery of the wheel is covered 
with ebonite insulation H, with a clearance of about 0-02in. 
from the casing B, so that the leakage path from electrode to 
electrode is insignificant. Any gas formed in operation escapes 
at J.—June 7th, 1937. 


ELECTRICAL APPLIANCES. 


465,923. March 27th, 1936.—Resistance Units oF SILVER 
SULPHIDE, Standard Telephones and Cables, Ltd., Connaught 
House, 63, Aldwych, London, W.C.2. 

This invention relates to electrical resistance units having 
a negative temperature coefficient and more particularly to a 
method of forming such units so that they shall have repro- 
ducible and reversible characteristics. Silver sulphide in the 


form of a fine powder is moulded into 4 resistance element by 
compression in a steel die under a pressure of approximately 
10,000 lb. or more per square inch, and by the use of a suitably 
fine powder no heat treatment or binder is necessary to secure 





coherence, the natural coherence of the particles being sufficient 
to produce a mechanically strong unit. Chemically pure silver 
sulphide film may be deposited directly on glass, ceramic, or 
metal supports by chemical reaction from a sulphur-containing 
solution of silver salts. ist 1 ts so prepared are, 
however, according to this invention, purified so as to cause their 
characteristics to be stable and reproducible by heat treatment 
in pure dry nitrogen gas at between 200 deg. and 300 deg. Cent. 
for about an hour. For example, ordinary silver sulphide 
powder is passed through a fine sieve and then moulded in 
a steel die under high pressure as stated above. After the 
resistance element has been removed from the mould, it is 
heated in sulphur.vapour to a temperature of between 300 deg. 
and 400 deg. Cent. for approximately one hour, It is then 
heated in an atmosphere of pure dry nitrogen gas at between 
200 deg. and 300 deg. Cent. for about an hour. As another 
example, three solutions are prepared, viz.: Solution A, 4 per 
cent. by weight of silver nitrate in water; solution B, 2 per 
cent. by weight of thiourea in water; solution C, 2 per cent. 
by weight of sodium hydroxide in water. The three solutions 
must be filtered to remove dirt and dust, or other undissolved 
substances. Silver sulphide may then be deposited upon a 
clean surface of glass, ceramic, or other insulating material 
by the following process :—One part of solution A is added 
with stirring to three parts of solution B. Three parts of solution 
C are then added, stirring being carried on during the addition. 
The temperature of the solution is brought to 30 deg. Cent. 
and the object to be coated is immersed in the mixture. An 
immersion of eight minutes is sufficient to produce a satisfactory 
coating. Diagrams of circuits including such resistance elements 
are included in the specification.— May 19th, 1937. 





MEASURING AND TESTING INSTRUMENTS. 


466,440. March 10th, 1936.—WIND-prREcTION INDICATORs, 
The General Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2, and G. M. Trundle, Research 
Laboratories of The General Electric Company, Ltd., 
Wembley, Middlesex. 

This invention relates to wind-direction indicators of the 
type in which smoke is emitted from an orifice. Indicators 
of this type are used in aerodromes. It is important that the 
smoke should start upwards from the ground with a considerable 
velocity. In the drawing A is a plate electrically heated to 
about 400 deg. Cent.; it is 8in. in diameter. On it rests the 
first cone B; its sides are about 12in. long; and the orifice C 
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at the top is about 2}in. in diameter. Holes D in the lower 
portion admit the air necessary for combustion. The second 
cone E, similar to the first, has sides about 18in. long ; the orifice 
F at the top is 3in. in diameter. Its base is supported at the 
same level as the base of the plate A ; there is thus a consider- 
able gap between the cone E and the plate, through which air 
ean enter. A pipe G passing through both cones leads a trickle 
of oil on to the upper surface of the plate A. The whole arrange- 
ment shown may be mounted in a box. sunk in the ground, 
with the orifice F level with the ground. If the stray heat from 
the plate does not produce sufficient draught between the first 
and second cones, separate heating elements may be placed 
in this space ; for example, attached to the inner surface of the 
second cone.—May 28th, 1937. 


WELDING. 


466,822. December 18th, 1935.—Etecrric Arc WELDING, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. 

In this welding machine arrangements are made to neutralise 
the magnetic disturbance of the welding are by the current 
in the supply leads. The object to be welded is indicated at 
A and the welding electrode at B. The electrode is supplied 
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with current through the lead C. The positive current lead is 
marked D and is connected with the sliding contact E, which 
traverses the bar F in conformity with the welding electrode. 
The opposite ends of this bar are cross connected with the ends 
of the work piece by the leads G and H, so that the flow of current 
to the are remains substantially the same throughout its 
traverse.—June 7th, 1937. 


METALLURGY. 


466,762. December 3rd, 1935.—PERMANENT MAGNETS AND 
METHODS OF MANUFACTURING THE SAME, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

This invention relates to permanent magnets of a precipita- 
tion alloy consisting of 6 to 15 per cent. aluminium, 20 to 30 per 
cent. nickel, and the remainder iron. In order to obtain the 
most desirable magnetic properties, the alloys should be cooled 
rapidly from either the casting or the normalising temperature, 
and then reheated or aged at intermediate temperatures to 
precipitate fully a compound in the alloy in the proper degree of 





particle size and distribution. The inventors have discovered 
that by a proper control of the cooling rate from either the 

ting or normalising temperatures, the usual ageing treatment 
at an intermediate temperature of about 600 deg. to 700 deg. 
Cent. may be omitted in practically all cases, except in con- 
nection with very heavy sections where it becomes more and 
more difficult to obtain a uniform cooling rate. The alloy 
ingredients in the proportions hereinbefore set forth are melted 
and cast, then, if casting conditions permit, the casting is cooled 
at the controlled rate hereinafter defined. Alternatively, the 
original casting is cooled quickly from the liquid to the solid 
state, but not so quickly as by quenching, and then normalised 
by heating at the soemalining. temperature, which lies between 
1000 deg. and 1500 deg. Cent. That is to say, the precipitates start 
to dissolve in the solution at 1000 deg. Cent., but the process is 
not always complete at that temperature. This is a corrective 
treatment and is applied until the entireTcasting is heated to 
the normalising temperature. Thefcasting is then cooled at the 
controlled rate. The cooling at the controlled rate consists in 
cooling the casting down to 500 deg. Cent. in air at a rate 
of between 400 deg. Cent. and 600 deg. Cent. per minute, 
preferably at 500 deg. Cent. per minute. The cooling 
rates set forth above are not critical, but merely preferred 
rates which should be employed to obtain the most satisfactory 
results. Useful results, however, may be obtained with a varia- 
tion of 10 deg. Cent. on either side of this range of cooling rates. 
—June 3rd, 1937. 





MISCELLANEOUS. 


466,024. November 18th, 1935.—Dampina VIBRATIONS IN 
OveRHEAD Wires, Shaukat Omar, P.W.D. Electricity 
Branch, Amritsar, Punjab, British India. 

The inventor damps the vibrations which are caused in over- 
head transmission lines by the action of wind by bridging each 
suspension point by a secondary piece of wire, which is lightly 
clamped to the main wire. There is thus, he says, no possibility 
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of vibration waves set up in the damping means striking a hard 
spot in the line at the same time as vibration waves in the main 
wire strike that hard spot ; nor, indeed, can any vibration waves 
in the damping means strike any hard spot at all, as such waves 
are by-passed over and beyond the hard spots to reach the next 
length of wire beyond a hard spot. The illustrations show the 
two wires in place and details of the clamp.—May 18th, 1937. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 
Inst. oF Mintnc ENGINEERS.—Summer Meeting at Bir- 


mingham. 








LAUNCHES AND TRIAL TRIPS. 


TEGELBERG, motorship; built by Netherland Shipbuilding 
Company, to the order of Royal Packet Company; dimen- 
sions, length 530ft., breadth 72ft., depth 40ft. 6in.; to carry 
11,800 tons, Engines, three 3600 8.H.P.; constructed by 
Werkspoor N.V.; launch, July 10th, 








CATALOGUES. 


WESTINGHOUSE BRAKE aND Saxsy Signat Company, Ltd., 
82, York-road, N.1.—New and revised sections of signal cata- 
logue. 

RENOLD AND CoveNTRY CHAIN Company, Ltd., Didsbury, 
Manchester.—Two brochures illustrating various types of chain 
drives. 

Barmar, Ltd., 18, Lambs Conduit-street, W.C.1.—A booklet 
illustrating and describing some of the welding repair jobs 
carried out by the firm. 

BLAcKMAN Export Company, Ltd., 23, Queen-street, W.C.1. 
—Particulars of air cleaners, washers, oil film filters, cloth 
filters, and metal wool filters. 

C.A.V.-Boscu, Ltd., Acton, London, W.3.—‘‘ General Notes 
on the Care and Maintenance of C.A.V.-Bosch Fuel Injection 
Equipment for Oil Engines.” 

CLIFFORD AND SNELL, Ltd., Sutton, Surrey.—A_ booklet 
on the “ Ordasign’’ system of transmitting instructions in 
industrial and other buildings. 

IMPERIAL SMELTING CorPorRATION, Ltd., 95, Gresham-street, 
E.C.2.—A technical bulletin on cadmium-nickel bearing metal, 
its composition and properties. 

B. J. Hatt anv Co., Ltd., Stourton House, Dacre-street, 
8.W.1.—A folder introducing the improved model ‘‘ Hall Mark "’ 
continuots-contact photo printer. 

J. Payen, Ltd., Church-street, W.4.—‘‘ 1937 Gasket Guide,” 
a book of over 200 pages illustrating and describing the wide 
range of gaskets supplied by the firm. 

Davipson AND Co., Ltd., Belfast.—Publication No. 8.F.209, 
dealing in some detail with the “‘ Sirocco ’’ system of pneumatic 
conveyance, extraction, and cleansing. 

W. T. Henteys TELEGRAPH Works Company, Ltd., Holborn- 
viaduct, E.C.1.—Catalogues W L 9, on the “ Isco”’ insulated 
service cut out, and R W 1, on “ Sharborn ”’ relays. 

Duntor RupserR Company, Ltd., Cambridge-street, Man- 
chester, 1.—Publication G125 on rubber-lined tanks, &c., 
and ebonite products used in the handling of corrosive materials. 

Ransomes, Simms AND JEFFERIES, Ltd., [pswich.—A complete 
set of catalogues of the firm’s products, which include all types 
of agricultural implements, trollybuses, electric motors, steam 
engines, trailers, electric trucks, &c. 
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A Seven-Day Journal. 


Engineers’ Wages. 


On Tuesday, July 27th, after a joint meeting of the 
Engineering and Allied Employers’ Federation and 
representatives of the engineering trade unions, the 
terms of the proposed agreement on wages and on 
conditions of employment were announced. The 
terms which, we understand, were accepted prac- 
tically unanimously, provide that the national 
bonuses shall be increased by 3s. a week to all adult 
male workers, such increase to apply as follows :— 
ls. 6d. a week to all adult male workers as from the 
commencement of the pay period in the week begin- 
ning Monday, August 23rd, 1937; and Is. 6d. a 
week additional to all adult male workers as from the 
commencement of the pay period in the week 
beginning Monday, November 15th, 1937. With 
regard to holidays, the agreement states that for the 
period covered by the agreement and from the date 
of its operation thereof there shall be credited as an 
ex gratia allowance in respect of holidays for each full 
week’s work performed a sum representing one-fiftieth 
of the appropriate day time rates plus time workers’ 
national bonuses for the time being. A full week’s 
work shall be a week of forty-seven hours. When 
less than forty-seven hours’ work has been per- 
formed in any week there shall be credited the appro- 
priate portion of the full week’s allowance. These 
credits shall be accumulated in a special fund main- 
tained by each firm and shall be payable to each 
employee at the recognised summer holiday period 
or such other time as may be mutually agreed. Pro- 
visions are made as to local wage applications, and 
with regard to overtime on the day shift, it is provided 
that the allowance for the first two hours of day shift 
overtime shall be increased from time and one-quarter 
to time and one-third. It is agreed that a joint com- 
mittee of the parties shall be set up for the purpose 
of exploring the possibilities of consolidation of the 
national bonuses. The agreement was signed on 
behalf of the Engineering and Allied Employers’ 
National Federation by Sir Charles Craven, Presi- 
dent ; Mr. Alexander Ramsay, Director; and Mr. 
W. G. Campbell, Secretary ; and on behalf of the 
Engineering Joint Trades Movement by Mr. J. C. 
Little, Chairman; and Mr. F. A. Smith and Mr. E. 
Gilbert, Joint Secretaries. 


The Manifold Valley Railway Track. 


On Friday, July 23rd, Sir Josiah Stamp, the 
chairman of the London, Midland and Scottish 
Railway, officially opened the site of the former Leek 
and Manifold Light Railway as a public footpath, 
and handed the deed of gift to Alderman R. G. 
Paterson, the chairman of the Staffordshire County 
Council. The ceremony took place at Hulme End, 
and was presided over by the Earl of Harrowby, the 
Lord Lieutenant of Staffordshire. The Council 
has expended the sum of £6000 in making a Dt. 
asphalt footpath over the 9 miles of valley track 
from Hulme End to Waterhouses. The Earl expressed 
the gratitude of all those who had known the valley, 
and said that he hoped that the people who were now 
to enjoy free access to it would not mar its beauty. 
Sir Josiah Stamp recalled the history of the Leek 
and Manifold Railway and its chequered career. 
There was, he said, considerable agitation for its 
construction, but when it was completed the farmers 
unfortunately seemed to find it rather tiresome to 
take their milk to the stations in the valley. The 
total capital expenditure on the line was £68,000 
It was built in 1899, but by 1921 there was a debit 
balance of £14,000 on the revenue account, and the 
line continued to be worked at an annual loss of 
about £2000. Yet Parliament forced the London, 
Midland and Scottish Railway Company to acquire 
the undertaking at a price of £30,000. The revenue 
continued gradually to disappear, like the river 
Manifold, but unlike that river it did not come to 
the surface again. The railway was, as recorded 
in our Journal notes, abandoned three years ago, 
and instead of dismantling the track and the twenty- 
three bridges over waterways, the railway company 
has handed the track over to the Staffordshire County 
Council. 


The German Iron Industry. 


SPEAKING in Berlin on Friday last, July 23rd, at a 
meeting of leaders of the iron, steel, and building 
industries, General Hermann Goring, the Controller 
of the Four-year Plan, announced measures for the 
formation of a State company to control the national 
output of iron ore, and to develop national ore 
reserves. The new company will be known as the 
Reichswerke A.G. fiir Erzbergbau und Eisenhiitten 
Hermann Goring, and will erect its own smelting 
works and foundries in the iron ore districts of Baden 
and Franconia. All those firms who have mineral 
rights may be merged for the purpose of opening up 
and exploiting new mineral sources. The State will 
take an interest in the new company and other under- 





takings which may be permitted to erect and operate 
ore dressing and smelting plants. The heads of the 
new company above referred to are to be Herr Paul 
Koerner and Herr Wilhelm Keppler, and the super- 
visory board will include a representative of the 
Ministry of Finance and the Deutsche Revisions-und 
Treuhand A.G. The new plan will give the Govern- 
ment a virtual monopoly in the field of iron ore pro- 
duction and will, it is hoped, prevent Germany from 
being subjected to a shortage of iron and steel owing 
to lack of raw materials. In the past the private iron 
and steel industry of Germany has formed a part of 
the International Steel Cartel, but it remains to be 
seen what part the new company when it comes 
into being will play in the nation’s industry and 
what its relation to the International Steel Cartel 
will be. 


Earls Court Exhibition Building. 


On Thursday, July 22nd, a luncheon was held at 
the new exhibition and entertainment centre at 
Earls Court, in order to celebrate the imminent 
completion of the building. Sir Ralph Glyn, the 
chairman of Earls Court, Ltd., presided. The build- 
ing, which has cost about £1,500,000, is stated to be 
one of the largest, if not the largest, reinforced concrete 
building in Europe. It is built over the railway 
tracks of the Underground Railways, and the founda- 
tion work was carried out by Sir Robert McAlpine 
and Sons without disturbing the railway traffic. 
The structural work has been erected by Harris and 
Hegemann, Ltd., by whom the work of many sub- 
contractors was co-ordinated. On the structural 
and reinforced concrete side, Dr. Oscar Faber has 
acted in an advisory and consulting capacity. The 
main floor of the exhibition site is 15ft. above the 
natural site level, which has enabled the surrounding 
roadways to be raised to the upper level of a double- 
decked car park designed to take about 2000 cars. 
The roof over the central area has a span of 250ft. 
by 350ft., and is free from columns. It has a height 
from the floor level of 120ft. Over 20,000 spectators 
can be accommodated around the arena, which can 
be used either as an exhibition centre or a swimming 
pool. By hydraulic means the floor of the swimming 
pool can be brought up to the main floor in three 
sections. The building is provided with four 
restaurants, thirty-six bars, and three conference 
halls, which, if necessary, can be used as banqueting 
halls. Other features are the provision of fast lifts 
for passenger and goods services, and escalators. 
A new scheme of artificial lighting has also been 
introduced. It has already been arranged to hold 
at Earls Court a number of important events. 
Among the engagements already fixed are the British 
Industries Fair, the Motor Show, the Motor Cycle 
Show, and the Business Efficiency Exhibition, as 
well as various sporting events. 


A New Electricity Bill. 


In the course of a speech made last week at a 
private meeting of the Conservative Trades and 
Industry Committee, held in the House of Commons, 
Dr. Leslie Burgin, the Minister of Transport, stated 
that it was the intention of the Government to intro- 
duce during the course of the next session a New 
Electricity Bill, which would implement the Govern- 
ment’s proposals for reorganising the electricity 
industry. We are given to understand that in all 
probability the Bill will occupy a leading position in 
the King’s Speech. It will, providing voluntary 
agreement has not been reached in the meantime, 
empower the Electricity Commissioners to prepare 
regional grouping schemes. Although it was gathered 
from Dr. Burgin’s remarks that the provisional pro- 
posals put forward by the Government may be some- 
what modified by the Electricity Commissioners, it 
is the intention of the Government to stand by the 
recommendations of the McGowan Report, especially 
with regard to regional grouping. Opportunity will 
be given for the interests which are concerned to state 
their case before the intended legislation is drafted. 
By following this procedure it is hoped and antici- 
pated in official circles that the reorganisation of the 
industry will be carried through as far as possible 
by voluntary action. 


British Canal Traffic. 


THE returns of the Ministry of Transport, which 
have just been issued, showing the traffic conveyed 
on the principal waterways of Great Britain during 
last year, is of interest as showing the way in which 
British canals are sharing in the improved trade of 
the country. It is shown that the total amount of 
traffic originating on the waterways, which include 
the Lee and Stort Navigations, was 14,236,036 tons, 
which compares with the figure of 13,793,724 tons of 
1935, and represents an increase of 442,312 tons, or 
3-2 percent. The report states that the total tonnage 





for last year was the highest since 1930. The railway- 
owned canals increased their tonnage from 1,279,939 
tons in 1935 to 1,345,993 tons in 1936. With regard 
to the classes of goods carried, it is noted that the 
largest increases were recorded for coal, coke, patent 
fuel, and peat commodities, which showed an increase 
of 216,948 tons for 1936 over the figure of 6,520,038 
tons in 1935. The biggest percentage increase was 
shown in the case of wood, which rose from 609,353 
tons in 1935 to 633,576 tons in 1936, making a 13 per 
cent. increase. The canals which are not owned by 
railways also shared in the improved traffic conditions 
and the total traffic carried on these canals was for 
last year 2,500,415 tons, as against 2,237,091 tons the 
previous year. Some of the actual percentage 
increases on these canals were 20-6 on the Warwick- 
shire section of the Grand Union Canal, 17-6 on the 
North Leicester section of the same canal, and 15-7 on 
the Regent’s section. Similar increases are shown for 
the Midland canals, several of which conveyed more 
tonnage than in any year since 1920. Thus, on the 
Birmingham Canal there was an increase of 62,477 
tons over last year’s figure of 2,611,678 tons, while 
on the Aire and Calder Canal 2,460,825 tons was 
carried, as against 2,337,922 tons; on the Lee 
Navigation the traffic amounted to 1,846,945 tons, 
as against 1,735,639 tons; and on the Leeds and 
Liverpool Canal it reached 1,550,311 tons, as against 
1,529,849 tons. 


Increased Railway Rates. 


Ir was officially announced by the Railway Rates 
Tribunal on Tuesday evening that, following its 
recent examination of the claims of the main line 
railway companies, it has decided to grant an increase 
in railway fares and freight charges of 5 per cent., to 
come into operation on Friday, October Ist. Certain 
provisions of the award relating to the application of 
the increase provide that in the case of both mer- 
chandise and coal, charges of less than 10d. per ton 
will remain unaffected, while there will be no increase 
on workmen’s fares of less than 5d. The suburban 
passenger fares of the railway companies operating 
within the London Passenger Transport Board area 
will not be increased. The Tribunal inquiry lasted 
sixteen days and it is estimated that its total cost was 
about £100,000. Opposition to the application of the 
railway companies was made by the iron and steel 
industries, the coal industry, and such bodies as the 
National Farmers’ Union, the Dock and Harbour 
Authorities’ Association, the National Newsagents’ 
Federation, the Newspaper Proprietors’ Association, 
and a number of local and other authorities. The 
main argument put forward by the railway com- 
panies was the increases in wages obtained by the 
railway trade unions and the further increases which 
are now under negotiation. In support of their appli- 
cation the companies submitted that last year their 
revenue was down by £15,000,000. The companies 
are allowed to submit proposals to the Tribunal when 
they can show that the revenue which they earned 
during the previous year has fallen below the figure 
of £55,000,000, which was laid down in the Railway 
Rates Act of 1931. 


New London Bridges. 


Art the meeting of the London County Council, held 
on Tuesday, July 27th, the Highways Committee of 
the Council reeommended for acceptance the tender of 
Peter Lind and Co., Ltd., of Central Buildings, West- 
minster, for the construction of the new Waterloo 
Bridge. The total expenditure, which it is estimated 
will be involved in the acceptance of the tender, is 
£670,000. The new bridge will have two carriageways, 
each with a width of 27ft., separated by 4ft. central 
refuges, with two footways, each 1lft. in width. The 
tender of Messrs. Lind is the lowest of ten tenders 
received for the work, the highest being £944,000. 
All the tenders are qualified by a condition that pro- 
vision shall be made for variation, if rates of wages or 
prices of materials rise or fall. The Highways Com- 
mittee also recommends the Council to seek powers 
in the next session of Parliament to carry out a scheme 
for the improvement of the southern approach to 
Wandsworth bridge, at an estimated total cost of 
£845,000 gross and £787,500 net. The bridge, we 
may recall, is now being demolished preparatory to its 
reconstruction. This scheme has been submitted to 
and approved by the Minister of Transport, and it 
provides for the linking up of Bridgend-road with 
Trinity-road, which points directly to Wandsworth 
bridge and is only some 600 yards away from it. 
The greater part of Bridgend-road is to be widened 
to 85ft. and a roundabout will be constructed at the 
junction of York-road with Bridgend-road. The 
tender of Peter Lind and Co., Ltd., was accepted by 
the Council without debate. The new bridge, it is 
expected, will take three and a-half years to construct. 
According to The Times’ account, the width of the 
central refuges will be 4ft. 
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Market Reseatch in Engineering. 


By DUDLEY W. 


WALTON, F.S.S. 


No. V. 
(Continued from page 91, July 23rd.) 


CONSTRUCTIONAL ENGINEERING AND TRANSPORT. 


N the field of constructional engineering, the 
demand for materials is conditioned by the 
limitation or extension of building operations. The 
market demand is influenced also by obsolescence, 
and here sales for replacements are related to the 
acceptance or refusal of what may be called the 
philosophy of obsolescence. 

The desire for a new heaven is a psychological pro- 
jection of man’s constant wish for a new earth; to 
make all things new by way of escape from present 
imperfection. Constructional engineers are on the 
horns of a dilemma here. If they pride themselves on 
building pyramids that are to last for ever, they cannot 
very well join in active propaganda based on the 
assumption that every existing construction is out of 
date. It is not only a structure that becomes obso- 
lescent, as so much metal or masonry. Buildings 
become functionally unsuited for service. The 
mansions of the nineteenth century, now used as 
offices in Central London, were never designed for 
their present occupants. Many factory buildings of 
the same epoch are quite inadequate for the manu- 
facturing operations conducted under their roofs. A 
modern building, especially engineered and archi- 
tected for a specific manufacturing process and all its 
accessory operations, such as the Horlick building at 
Slough, is an advertisement for the constructional 
engineer. 

In regard to dwelling-houses, obsolescence is an 
urgent reason for encouraging new construction. Not 
only are there many hundreds of slum clearance pro- 
jects under consideration, but the normal rate of 
obsolescence and replacement in the terms of isolated 
houses has not been taken care of adequately since 
1914. Even if the effects of legislation touch only 
the fringe of the housing shortage, the next ten years 
must see a good deal of rebuilding, both industrial 
and residential. The shifting of light industries from 
the North of England to the South accounts for some 
of this potential demand. All over the Home 
Counties industrialism is rearing its head. Land- 
owners with estates within 50 miles of London are 
not only cutting up their fields as ripe for building. 
They are anticipating the erection of new factories, 
because the new factory will be followed by a demand 
for human dwellings. In recent years it is estimated 
that the annual expenditure on new houses is around 
£250,000,000. 

That much present-day development of domestic 
and industrial building is socially disadvantageous 
and ethically intolerable, does not affect the growing 
pressure which requires that productive industries not 
needing direct access to fuel fields, shall be settled 
in the vicinity of the consumers’ market. The 
south-east corner of Britain, centred on the mega- 
polis, called Greater London, is, par excellence, an 
expanding centre of consumption. It is the region 
in which the bulk of national revenue is distributed in 
the form of salaries of civil servants, and of naval and 
military personnel. Professional and _ professorial 
activities also centre on London. The Royal School 
of Mines is hundreds of miles from a mine. The pro- 
fessors of mining, metallurgy, and of oil technology 
all sit in Chairs in S.W.7, under the eye of Parliament. 


Civic SYNTHESIS. 


Constructional engineers are slow acting towards 
the planners and creators of complete garden cities 
as economic and social units. Apart from any ideals 
of civic synthesis, the methods of the organising 
minds of America can be understudied. In an 
American city, when it is planned to erect a new sky- 
scraper, it is determined in advance for what kind of 
tenants the building will be suitable. Firms whose 
leases are falling in, and whose development calls for 
improved accommodation, are canvassed, and agree- 
ments for renting office space are entered into even 
before the foundations are excavated. Such a build- 
ing gives service and earns dividends from the date 
of completion, and has no risk of becoming a concrete 
white elephant. 

Again, when the Williamsburgh Bridge across the 
East River between New York City and Long Island 
was completed in 1903, a new town of some hundred 
thousand people was in being within a few weeks of 
the opening of the bridge. Everything had been 
planned to achieve this end. Mechanical transport 
to serve the new settlement was provided from the 
start, as well as houses, shops, and sufficient amenities 
to attract families from the crowded ghetto. Com- 
pare this with the way in which some of the London 
County Council estates have been developed or 
undeveloped—thousands of houses, planned for tens 
of thousands of people, but without any provision for 
shopping facilities or social life. Except that the 


minimum hygienic equipment was provided on the 
estate, the condition of the people is almost as deplor- 
able as in the case of the haphazard development of 





a Monmouthshire coal-mining village, where the only 
amenity is a gin palace, and the town children have 
to traipse miles across the hills to an adjacent village 
school, itself badly equipped even for its original 
purposes. 

Consider what happens when the plans for a new 
school or hospital reach the Finance Committee of a 
County Council. The original intentions, never very 
liberal, are whittled down to the standard of Dickens’ 
Bumbledom. It is the collective fault of the con- 
structional engineers that these things happen. 
Idealists who wish to plan in the terms of happy and 
contented human beings are regarded as visionaries. 
There is as yet no case of constructional engineering 
stepping in and taking command of the situation. 
Our Bournvilles and Port Sunlights are not monu- 
ments to the genius of socially-minded engineers. 
They are not monuments of anything else but the 
cleverness of the technicians of bricks and mortar 
who overcome difficulties that would not have existed 
if engineering minds had been at work on the problem. 
Sir Ebenezer Howard was disappointed in his expecta- 
tion to live long enough to have the opportunity to 
plan and build a model industrial city, which would 
have combined economic efficiency, esthetic charm, 
and civic dignity. There are, however, a few engi- 
neers who have familiarised themselves with the 
problems of suburban development along the new 
arterial roads. The new factories along such thorough- 
fares are being engineered—that is to say, planned— 
for their functions, and not erected as so many walls 
and roofs. The brick and mortar technician, as such, 
is not familiar with the requirements for the manipu- 
lation, storage, or transport of the materials handled 
in any factory. 


ARCHITECTURE AND ENGINEERING. 


The constructional engineer may take note of the 
tendencies displayed in modern architecture. Archi- 
tecture is becoming de-personalised. It is an expres- 
sion of economic service rather than of individual 
taste. The modern architect has not fully grasped 
the significance of function, but much of his work is 
functional in the sense that, before he starts a 
plan and elevation, he does consider the purpose a 
building is to be put, rather than the kind of emotion 
it is hoped to express. The architect is becoming 
familiar with the resources of engineering in the 
matter of improved methods of meeting strains and 
stresses and carrying loads, but he is essentially an 
artist ; that is, a man who has something to say. 
He finds it difficult to co-operate with the engineer, 
who has something to do. 

It will be to the advantage of engineering if the 
man who signs the cheques for a structure can be 
educated to the point of sending for the engineer 
first, and authorising the engineer to sublet the 
external designing to an architect, who would work 
to the engineer’s specification. The engineer’s name 
should come first on the foundation stone. It is the 
engineer who solves the functional problems of build- 
ings, just as he does in the case of a ship or bridge. 

The extent to which the engineer is under the heel 
of the architect is shown in the County Hall of 
London, where the passenger lifts are stowed away 
in dark and inaccessible corners. The difference 
between the point of view of the architect and the 
engineer is clearly shown in the strictly utilitarian or 
strictly esthetic appearance of bridges. The engineer 
makes his bridge a thing of service; the architect 
endeavours to make his bridge a thing of beauty. In 
Fleet-street, London, the mind of the constructional 
engineer is partly expressed in the building of the 
Daily Express, and the result is a combination of a 
bottle of ink with the ghost of the Crystal Palace. 
In the Daily Telegraph building the architect has 
blended the two ideas of prison and fortress—a 
modern baronial castle which dominates the highway. 
A handful of stones and an angry mob could wreck 
the Daily Express building, but it would need a 
charge of dynamite to attack the Daily Telegraph 
bastille. In Unilever House, on the Thames Embank- 
ment, the architect and engineer have produced a 
palace and a prison which would need a park of 
artillery to demolish it. 

In the demand for specific materials used in con- 
struction the engineer can note a number of corre- 
lates. The more new buildings of the modern type, 
the more girders and concrete mixers, and, later on, the 
more sand-blasting machinery. Half the buildings of 
London need blasting in more than one sense of the 
word. With brick construction there is a potential 
demand for mortar mixers, and behind this a call for 
brick-making machinery. Machinery for making 
sand-lime bricks at a building site is another possible 
extension of the market. Changes in roofing methods 
may also be investigated. The inquiring mind may 
ask why tiles are put on one at a time. 

The old-time builder’s equipment of ladders and 
poles and planks is also bemg modified. Even the 





humble wheelbarrow is capable of improvement and 
of a wider market. There must be psychological 
aspects of the wheelbarrow, and its various selling 
points should be studied and presented de novo—the 
balanced load, the oval grip of the handles, less 
fatigue, and greater durability. 

Changes in the internal fittings and design of build- 
ings call for changes in the demand for types of floor- 
ing, sanitation, lighting, heating, and ventilation. 
The steel casement has already diminished the demand 
for wooden window frames. New types of glass admit 
a greater amount of natural light. In minor fields 
there are changes in the market for paints and paint 
brushes. The mechanical whitewasher has arrived. 
Spraying is changing quite a number of processes. 
For example, the boxwood handles of sundry tools 
are now sprayed instead of being polished by hand 
and palm. All these market tendencies can be made 
subjects for detailed investigation. They will be 
found to have their trends, their constants, and their 
variables. 

Social and communal needs call for new types of 
building construction. The stringent pre-war build- 
ing by-laws, dictated by insurance interests, were 
aimed chiefly to diminish the risk of fire, and pro- 
duced the slum-like streets of Clapham Junction. 
The post-war regulations are producing housing units 
of ten or a dozen dwellings to the acre, and bungaloid 
growths all over the countryside. The ubiquity of 
the motor car and the diminishing size of the family 
call for types of small houses with garage accom- 
modation. Cheap electric current and gas for heat- 
ing tend to evolve new methods of estate lay-out. 
New types of larger buildings are also emerging. 
Cinemas in crowded districts, and all large buildings 
of the future, need to be provided with parking 
accommodation. New types of hospitals are being 
envisaged, which will be health centres rather than 
sick wards. Municipal offices of to-day are planned 
on very liberal lines. In all such directions the engi- 
neer with foresight can find opportunities for the 
exercise of his imagination and skill. 


EXTENSION OF TRANSPORT. 


In Britain especially, and in many countries 
where mechanically propelled road traffic is extend- 
ing, there will be during the next ten years a great 
development of road facilities. The makers and 
users of cars are vociferously demanding their quid 
pro quo. Much has been done, but the ghost of road 
standards coming down from the union of England 
and Scotland has yet to be laid. The official view is 
still Elizabethan—that the traffic, even in the matter 
of temporary parking, must be limited to the capa- 
city of the highway. The motorist is regarded as 
a public enemy. This official attitude cannot endure 
for ever. Even from a revenue-producing point of 
view, the Government must encourage the car, and 
ultimately provide 100 per cent. of travel efficiency. 
It is an engineering problem to provide the one best 
road surface needing a minimum of repair, inter- 
ference, or replacement. Makers of road-making 
machinery will have an active and extending market, 
all the way from the rock breakers in the quarry or 
slag heap to the modern equivalent of the crossing- 
sweeper. 

In considering the future demand for roads, there 
are some localised tendencies worth study. London 
exhibits a centrifugal phenomenon—thousands of 
folk, from census to census, flying away from the 
overcrowded inner boroughs to the zones of Outer 
London. This process will continue with some slight 
modification due to the sterilisation of strips along 
the arterial roads, until the standstill of population 
forecast for some time in the period 1945-1990. 
There is another metropolitan tendency. In the late 
Victorian era, new avenues were cut from north to 
south. A social survey at the time when the London 
County Council was established, and the road policy 
had a chance of unification, would have demon- 
strated that the urgent need was for new avenues 
from the docks, where food supplies were landed, 
to the growing western and southern suburbs inade- 
quately served then by the existing means of passenger 
and goods transport. The Tube development was, in 
general terms, to the west, but for passengers only. 
What now seems to be wanted is a system of goods 
distributing Tubes, which will take a proportion of 
heavy traffic from the streets and relieve the conges- 
tion at intersections. The zonal roads which by-pass 
the busiest traffic routes in and out of London have 
not solved the problem, because they mostly suffice 
only for the new traffic created by the new road itself. 

Similar transport problems emerge from the study 
of other densely populated areas centred on Bir- 
mingham, Manchester, Sheffield, Leeds, and New- 
castle. One circumstance which has hindered road 
development has been an insufficiency of road sur- 
veyors to plan and supervise new construction. 


BRIDGE Po.ricy. 


The construction of bridges, on account of their 
relative high cost and the effect a new river crossing 
has on trade, not only in its vicinity, but possibly for 
miles around, generally involves so much official 
indecision that by the time the bridge is completed 
the basic conditions that brought it into being have 
entirely changed. A bridge is a perfect example of an 
engineering project, sold once and for all in a definite 
situation. A long view survey, aided by sundry 
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censuses of road traffic, would enable a committee of 
engineers to flag a map of the spots where bridges must 
sooner or later be constructed. It would be quite legiti- 
mate for a fund supported by engineers to be used for 
new bridge propaganda. In the United States this kind 
of effort accomplished its aim. There was established 
in New York a “ National Rivers and Harbour Con- 
gress,” which had all the appearance of spontaneity, 
enjoyed a good Press, and advocated reasonable 
and unreasonable projects in which its supporters 
were financially interested. If the problem of re- 
building Waterloo Bridge had been an American 
problem, some sort of agreement would have been 
reached in a few months ; it really ought not to have 
involved a ten-year political quarrel. 

A national bridge policy, if it ever take form, will 
be found to be related to many other interests. If and 
when the grid succeeds in revivifying agriculture, new 
transport points will be correlated with the nodal 
points of the grid system. Even with things as they 
are, improved road transport is slowly enriching the 
countryside. There was a case in Dumfriesshire, 
where a farmer set an example by purchasing a lorry 
to serve his farm some eleven miles from the railway 
station. He found that if a small stream were re- 
bridged for heavier traffic he would save six miles on 
the trip. Meeting local opposition, he bought up 
land on both sides of the stream and lodged plans 
for a private toll bridge; whereupon the County 
Council rebuilt the bridge to the convenience of all 
the farmers in the locality. 

There is a progressive rationalisation of transport 
methods. There is a developing field to encourage 
production firms to adopt a container system whether 
they use road or rail. There is a managerial concept 
being formulated of the unit of transport, and this 
development is admirably illustrated in the study of 
the methods of a company which, from a central 
bakery and packing establishment, distributes its 
wares to some 200,000 retailers direct, without 
utilising the services of independent transport or of 
independent factors or wholesale distributors. 
J. Lyons and Co., Ltd., are known to have some fifty 
steam wagons, which leave Cadby Hall or Greenford 
strictly to time tables, and tranship into lighter 
vehicles here, there, and everywhere. It is alleged in 
the catering trade that a joint of meat roasted at 
Cadby Hall is served hot at a teashop in Manchester ! 
There is certainly complete co-ordination of move- 
ment of material, and processing, and packaging, from 
the dock to the consumer. The skill and service of 
the engineer has made this possible. There is a 
tendency to adopt similar methods of organisation for 
other distributable commodities. 

The motor car industry has conducted many valu- 
able market surveys. On the assumption that an 
established trend is more significant than a more or 
less imaginary trade cycle, motor manufacturers note 
the popularity of certain types of vehicle and the 
places where they are chiefly used. They make long- 
distance production programmes, being quite certain 
that the market will absorb their planned production. 
Motor car manufacturers are not merely content with 
production programmes. They also draw up distri- 
bution programmes, based not only on the demand, 
but also on an ascertained ratio of obsolescence. One 
manufacturer of heavy lorries plusses the sale by 
offering a free annual inspection, and thus not only 
sees that his vehicles are kept on efficient service, but 
his inspectors are alert to the possibility of making 
new sales. 

Technical organisation aims at 
between production and distribution. There is an 
external influence which may interfere with this 
balance. The present licensing regulations tend to 
limit or at least to stabilise the total volume of 
goods traffic on the road of the kind which would 
otherwise go by rail. So far as these regulations 
favour the railway companies, the vehicle engineer 
may observe the tendency for railway companies to 
build their own road vehicles, or to be financially 
interested in firms that supply their needs. 


co-ordination 


Rattway DEVELOPMENT. 


In Britain, railway engineering is reputed to be 
under a cloud. On analysis, the diminishing rail- 
borne traffic is not to be wholly charged against road 
competition. For a generation or so, the railways 
have been relying upon Government help and 
encouragement, rather than upon their own progres- 
sive efforts. The heads of railways are seldom 
technical men. Mostly they are financiers and 
politicians. There was a ticket clerk who became a 
general manager, but this kind of promotion is very 
rare. National railway policy needs to be imbued 
with the engineering outlook. Historically, both in 
Britain and overseas, the actual railway constructor 
has been a pioneer, going out into a real or meta- 
phorical wilderness, and leading in civilisation in his 
train. The development of the Canadian Pacific 
Railway was definitely planned with a proper co- 
ordination of economic and engineering factors. The 
trade followed the rail, and the rail followed the trade. 

The future of railway practice may show a tendency 
to develop and adapt the internal combustion engine. 
The steam locomotive, however, has not yet reached 
its full potentialities. One can foresee a still more 
highly developed steam locomotive by 1947. As to 
rolling stock, most railways have experimentally 





improved their passenger coaches from the point of 
view of comfort, but a percentage of coaches are at 
least fifty years old. 

Voluminous statistics of railway practice exist to 
guide the engineer. Costs of operation in ton-miles 
are known, and in some cases erratic. Ton-miles per 
mile of track are very variable. These figures, on 
analysis, would indicate ways in which operation and 
equipment could be improved. The pertinent data 
regarding American railroads were assembled and 
published by Dr. Carl Snyder many years ago. 

Every problem connected with construction and 
transport in Britain will, during the next half century, 
be conditioned by a gradual decline in the total 
population. Elaborate statistical calculations, such 
as those of Mr. Udny Yule, demonstrate, so far as 
any future can be demonstrated, the certainty that 
the birth and death rates will be equalised sometime 
between the years 1945 and 1990, and rather sooner 
than later. All future extensions of production, based 








on population, will be faced with a gradually diminish- 
ing and restricted market. It is this circumstance, 
rather than vociferous political squabbles between 
entire divergent schools of political thought, that will 
govern the situation. Hence the growing need to 
study economics and sociology. Our economic and 
social affairs must in some way be balanced in the 
matter of supply and demand. That balance will be 
achieved, however slowly and painfully, among a 
population in which the elderly generation will be 
more and more dominant. For a calculable number 
of years, during which the death-rate will accelerate, 
the direction of affairs will be in the hands of the men 
now in their twenties. They will have to plan for an 
era not of boundless expansion of every kind of busi- 
ness, but for an epoch when, as far as can be foreseen, 
the demands of the community will be known and 
determined, and the supply will be adjusted to the 
measured needs. 





(To be continued.) 








River Nene Improvement Works. 





N Monday last, July 26th, Sir Donald Ferguson, 

Under-Secretary of the Ministry of Agriculture 
and Fisheries, inspected works now being carried 
out to improve the river Nene, and declared 
open a sluice and lock structure, seven miles 
downstream from Peterborough. The river Nene 
flows through Northampton and Thrapston in a 
generally north-east direction to Peterborough, and 
thence, vid Wisbech, to its outlet in the Wash. From 
Northampton to Peterborough it has a fall of 160ft., 
but at the latter city the river was tidal to the extent 


control of 155 miles of the river and the 920 square 
miles of watershed. It also became the navigation 
authority for the whole of the river above a point 
near Wisbech, the section thence to the sea being 
under the control of the Port of Wisbech. One of the 
first actions of the Board was to initiate a big scheme 
of improvements, estimated to cost £750,000, towards 
which the Ministry of Agriculture and Fisheries 
agreed to make a grant. As is, of course, usual in 
river improvement schemes, much of the work pro- 
jected consisted of dredging with the object of 
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of 18in. at the springs before the new improvement 
works were carried out. Until 1930 the control of 
the river lay in the hands of no less than six different 
authorities, and in certain parts of its course one 
authority had charge of the banks and another of the 
bed of the river! With such a division of responsi- 
bility, it was, of course, very difficult to initiate, let 
alone carry out, any large-scale improvements, and 
the condition of the river was far from satisfactory. 
Under the Land Drainage Act of 1930, the River Nene 
Catchment Board was constituted and assumed 
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increasing the discharge capacity of the river, but, in 
addition, a number of other works were undertaken, 
and form the subject of this article. 


DoG-IN-A-DOUBLET SLUICES AND LocK. 
Below Peterborough the river is being widened and 
its bed regraded. About 2 miles from the city there 
exists a high shoal of hard gravel, known as the 
Northey Gravels, and it was naturally desired to 
remove this obstacle. But in 1865 a perpetual injunc- 
tion had been granted to the town of Thorney, 
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which drew its water from above the shoal, prohibit- 
ing the removal of the Gravels. It was considered 
that its retention was necessary to preserve the fresh 
water supply to Thorney, as, by acting as a weir, it 
prevented the flow upstream of brackish water from 
the sea. Before the Gravels could be removed, there- 
fore, it was necessary to build some structure which 
would perform a function similar to that of the 
Gravels, and eventually a decision was reached to 
build a sluice and lock structure, some distance 
further downstream. and to transfer the fresh water 
intake for Thorney to the new site. This arrangement 
had the advantage so far as Thorney was concerned 
that the sluice would act as a reservoir, the capacity 
of which would be available to maintain a supply 
during times of drought. The Dog-in-a-Doublet 
sluices, which take their name from the sign of an 
inn situated hard by, are designed to retain a tidal 
variation of 12ft., with a permanent head of 11ft. 
on the upstream side. The water supply to Thorney 
is drawn off close above the lock built beside the 
sluices, as indicated in the general plan on page 120. 
There are two 18in. cast iron pipes, with 24in. bell- 
mouths, and the flow to them is controlled by pen- 
stocks. 

The Dog-in-a-Doublet structure consists of two 
sluices, 30ft. wide, on the south side of the river 
channel, and a navigation lock, 145ft. long by 26ft. 
wide, on the north. It is illustrated by drawings 
on page 120 and a number of half-tone engravings. 
The sill levels of the sluices are at a level 3ft. below 
O.D., and the two openings are separated by a rein- 
forced concrete pier, 32ft. 6in. long by Tit. wide. 
Connecting the piers on each side there is a reinforced 
concrete beam, 2ft. wide by 2ft. 6in. deep, and a 
reinforced concrete bulkhead, 3ft. square takes the 
lateral pressure at the top of the gates. Provision 





the half-tone engravings shows a mattress being 
manceuvred into position before sinking, and gives a 
good impression of the manner in which the wood is 
woven together. 

The size of the lock was settled by the dimensions 
of the craft likely to use it, but it was also desired 
that as little water snould be wasted as possible, so 
as to preserve the water supply to Thorney under 





possible that under drought conditions the retention 
level above the lock may fall considerably and the 
lock gates had therefore to be constructed for pres- 
sure in either direction. Instead of mitre gates, 
of which six pairs would have been necessary to meet 
the conditions, three vertical gates, each with a lift 
of 28ft., and all manufactured by Ransomes and 
Rapier, Ltd.,of Ipswich, have therefore been installed. 
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drought conditions when tie river flow issmall. The| This adoption of vertical gates carries the further 


dimensions of the largest vessel likely to pass the lock 
were taken as 133{t. long by 22ft. wide by 9ft. draught, 
for which the full length of the lock would be necessary. 
The more usual traffic, however, was likely to be 
standard 100-ton canal barges, with a length of 
78ft., a breadth of 19ft. 6in., and a draught of 4ft. 6in. 
After investigation of the several factors involved, it 











CONCRETE “A" 
has been made for lowering temporary gates should 
the steel sluice gates require repair or adjustment. 
On the downstream side there is a dished concrete 
apron with an average thickness of 6ft. and about 
80ft long. Use has been made here of brush wood 
mattresses, as a protection against scour. The apron 
on the downstream side is continued by such a 
mattress weighted down with half a ton of granite 
rubble per square yard, and a similar mattress was 
placed on the upstream side of the sluices. One of 








FRAME PILING NEAR WISBECH 


was decided that for the purpose of preserving water 
above the sluices when passing the smaller craft, the 
lock should be subdivided and an intermediate gate 
was therefore introduced, as shown by the drawings, 
to give an 88{t. length of lock pen. The lock has up 
and downstream sills at 3ft. and 6ft. below O.D. 
respectively and the coping level is 15ft. above O.D. 
The normal retention level above the lock is to be 
9-50ft. above O.D., while the tidal variation below 
is between 3ft. below and lOft. above O.D. But it is 





advantage that in emergency the lock could be used 
as a sluice way. 

The sluice and lock gates are operated by 8 H.P. 
electric motors, mounted on the superstructures, and 
travel at 8it. per minute. Controls are placed in a 
cabin close by the lock and duplicate controls are 
situated on the superstructures. In emergency the 
gates are designed to be manually operated, even 
under the worst possible conditions likely to arise. 
There are the usual interlocking, limiting, and other 
safety switches to prevent damage to the mechanism 
or danger to the operators. 

For filling the lock, spun concrete pipes, 24in. 
diameter, have been laid at the bottom of the lock 
walls on each side. They have 12in. connections and 
15in. cast iron bellmouths, and the lock can be filled 
from either the upstream or the downstream end. 


CONSTRUCTION OF SLUICES AND LOCK. 


Borings put down at the site before work was begun 
revealed firm gravel 12ft. below O.D., and clay at 
2lft. below O.D. The normal ground level at the site is 
10{t. above O.D. This combination was almost ideal 
for the work to be carried out, as the concrete work 
was founded on the gravel, while piles were driven 
into the clay. 

The contract, awarded to the Dredging and Con- 
struction Company, Ltd., of London and King’s Lynn, 
stipulated that an adequate river channel should 
be left open in order to provide for the discharge of 
flood waters. Rather than build the structure in 
two parts the contractor chose to excavate a temporary 
channel for the river, diverting it for.a length of 
400 yards around the site. After completion of the 
work, the diversion was filled up with spoil dredged 
from the river. 

A number of photographs reproduced with this 
article show stages in the construction of the works. 
The concrete foundation laid on the gravel extends 
up to sill level, and is reinforced with jin. and }in. 
bars at top and bottom. The south wall of the lock, 
181ft. long, is 23ft. high by 8ft. wide, and at the top 
its width is increased to 12ft. by cantilevering out 
to one side. The wing walls are 29ft. high above 
foundation level, and they taper in thickness from 
4ft. at the bottom to 2ft. at the top. There are no 
expansion joints in the structure, but the floor and 
aprons were built in sections with intervening gaps 
tapering in the thickness of the blocks from 4ft. to 
3ft. in width. These gaps were not filled in until at 
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least four weeks had elapsed. As can be seen in one of 
the engravings on page 128, concrete was placed by the 
use of chutes from mixers supported on stagings at 
ground level. Theaggregatesused forthe concrete were 
sand passing a }in. screen and retained on a 25 mesh 
screen, and gravel between }in. and #in., mixed in 
the proportions 134 cubic feet of sand to 27 cubic 
feet of gravel. To this amount of aggregate, rapid- 
hardening Portland cement was added in proportions 
which depended upon the situation of the resultant 
concrete. For the walls of the lock 5 ewt. of cement 
was added ; for the aprons 4 cwt. to 5 cwt., and for 
special work around valve chambers, &c., 6 cwt. 

The whole structure, including the concrete aprons, 
is surrounded by No. 2 Larssen sheet steel piling, 
driven 3ft. into the clay which underlies the gravel. 
The heads of the piles are embedded in a concrete 
lip extending around the outer walls of the structure. 

Work on the Dog-in-a-Doublet sluices and lock 
was begun in August, 1935, and the contractors were 
considerably hindered during the winter months 
owing to incessant flood periods, during which the 
site was practically surrounded by water. 

WIsBEcH PILING. 

Some interesting bank protection work is to be 
carried out in the near future on a length of 2 miles 
of the river near Wisbech. As elsewhere, the river is 
to be dredged and its bed regraded. But before the 
dredging can be begun it will be necessary to make 
provision for retaining the banks. Two trial lengths, 
each 100 yards long, of sheet piling protection are 
now under construction, and experience with these 
lengths will determine what improvements of the 
method, if any, will be necessary when the whole 
length of 2 miles comes to be undertaken. The trial 
length above the town of Wisbech consists of No. 1 
G.B. Larssen piles secured by 2}in. diameter tie rods, 
about 70ft. long and at 10ft. 6in. centres, to a con- 
tinuous reinforced concrete anchor wall. Where the 
river flows through the town itself, the proximity of 
the houses would make it difficult, if not impossible, 
to use such ties, and a trial length of reinforced con- 
crete A frames is being constructed. Drawings 
showing the two types of protection are reproduced, 
and give an indication also of the amount of material 


it is intended to dredge from the river, and the cross 
section of the resulting channel. For the concrete 
section of the protection work the piling has been 
driven at the toe of the bank. The work consists 
at the back of reinforced concrete king piles, 12in. 
square and 25ft. long, driven at 3ft. centres, and, in 
front, of sheet piles, 18in. by 12in. by 23ft. 6in. 
Aiter driving the pile heads are stripped and the piles 
are tied together by a reinforced concrete capping, 
3ft. 6in. wide by 2it. 6in. deep. The king piles are 
driven to a rake of 1 in 3 and the sheet piles to a rake 
of lin 5. For carrying out this work tie contractors, 
W. and C. French, Ltd., designed the special pile 
frame shown in one of the engravings. It will be 
gathered that the leaders of the frame are hinged at 
the bottom, so that they may take up the position 
required for driving piles raking either forward or 
backward. 


CANALISATION ABOVE PETERBOROUGH. 


It has already been mentioned that the river 
Nene is canalised above Peterborough. The fall 
between Northampton and Peterborough is 160ft., 
and over this length there are forty-four locks and 
staunches, twenty-one of which are now undergoing 
reconstruction or are already finished. The old locks 
were 101ft. long by llit. wide by 3ft. 6in. draught 
over the sills. The new locks are being constructed 
to similar standards to those adopted for the 
recently reconstructed Grand Union Canal, and have 
a length of 83ft., a width of 15ft., and a depth over 
the sill of 6ft. With such dimensions, standard 100-ton 
craft can be accommodated without undue waste of 
water. The new locks are constructed of mass con- 
crete with blue brick walls in the lock pen. Timber 
mitre gates are fitted upstream and vertical steel 
gates downstream. Three of these steel gates were 
made by Ransomes and Rapier, Ltd., and eighteen 
by Glenfield and Kennedy, Ltd. Photographs 
reproduced with this article show a typical new lock 
and the old lock which it replaced. 

Our thanks are due to Mr. H. W. Clark, engineer 
to the River Nene Catchment Board, for permission 
to reproduce drawings and photographs with this 
article, and for the technical information upon which 
it has been based. 











Power Signalling at 


MVHE re-signalling at New Station, Leeds, carried 

out by the London and North-Eastern Railway, 
came into service in two stages. The smaller signal- 
box, at the east end of the station, was brought into 
use on May 3rd, 1936, and the larger box, at the west 
end, on-April 4th, 1937. As the points controlled 
from East signal-box are within the Ministry of 
Transport’s working limits (viz., 350 yards from 
points to lever), they are operated manually by 
economic point movements from a mechanical frame. 
The signals are operated from a control panel placed 


New Station, Leeds. 


—<g—__—— 


North-Eastern companies, now transferred to the 
London, Midland and Scottish and the London and 
North-Eastern Railways. The L.M.S. and L.N.E. 
Railways Group Committee No. 1, in October, 1934, 
placed an order. with the Westinghouse Brake and 
Signal Company, Ltd., to carry out the work of re- 
signalling the lines in the vicinity of New Station. 
There is considerable amount of movement of 
trains and light engines within the limits controlled 
by the two new signal-boxes. With the installation 





of three and four-aspect colour-light signalling and 











FiG. 7—CONTROL PANEL, 


LEEDS 


behind and above the mechanical frame. The points 
at West signal-box are all operated by electro- 
pneumatic mechanisms, and both points and signals 
are controlled from one large control panel. 

Prior to the amalgamation of railways Leeds was 
served by five railway companies—the London and 
North-Western, Midland, North-Eastern, Lancashire 
and Yorkshire, and Great Northern, and these com- 
panies owned joint sections of the lines entering the 
three Leeds stations. Of these, Wellington was the 
sole property of the Midland, and New was the joint 
station of the London and North-Western and the 














It has three floors, and an exterior view is shown in 
Fig. 1. 

The basement is divided into two sections. 
contains the power equipment and distribution 
switches and the air compressors, and the other is 
equipped with racks for accommodating the track, 


One 


control and operating relays. On the first floor, and 
immediately above the latter section, is the room con- 
taining the relays required for interlocking purposes, 
and on the other side is a room for the signa] main- 
tenance staff. The top floor contains the panel, and 
as it is surrounded by windows an excellent view of 
the lines outside can be obtained by the signalmen. 

A view of the operating floor with the control panel 
is shown in Fig. 2. 

The panel is provided with switches for operating 
86 signals (31 running, 55 subsidiary), 39 points 
(15single-ended, 23 double-ended, 1 movable diamond), 
10 vehicle-on-line (platform roads) indicators, 4 
releases to ground frames, 4 releases to East signal- 
box, 6 detonator placers, 2 “‘ power off” alarms, 
1 compressor alarm, 1 routing switch, a total of 153 
switches. 

Another view of the control panel is given in Fig. 7, 
which shows the general arrangement of the tracks 
controlled from it. On the upper right-hand side of 
the panel power and compressor alarm lamps, green 
and red, are provided, and when either source of 
electric power fails or the air pressure falls below 
normal, the corresponding red lamp is illuminated as 
the green one is extinguished. At the same instant a 
bell rings, but can be stopped by the operation of a 
special thumb switch as soon as the attention of the 
signalman has been attracted. Routing of trains 
proceeding towards Farnley Junction signal-box is 
effected by means of a thumb switch pointing to one 
of three positions :—Dewsbury Line, Normal, and 
Heckmondwike Line. The block instrument for 
Farnley Junction and the release indications from 
Leeds Junction signal-box, operated by the London, 
Midland and Scottish Railway, are placed on this 
side of the panel. Switches for two telephones, 
either of which can be connected to the different 
signal locations, York Control, station circuits, &c., 
are placed at the bottom right-hand corner. 

The red lamps indicating releases to East signal-box 
are placed on the left-hand panel. The centre panel 
is equipped with “‘ Train ready to start.”’ indications. 
These are given by means of plungers placed on the 
different platforms, and the plunging is done by a 
member of the station staff when the train is ready 
to depart and causes a white light to appear on the 
panel. The switches for working the electro- 
pneumatic detonator placers are at the bottom of the 
centre panel. The detonator placing apparatus is 
provided so that a signalman can place detonators on 
the rail to stop a train in emergency with the least 
possible delay. 

Plungers for operating train route bells in the signal- 
boxes on either side of West box are fitted into 
recesses made in the front of the panel desk, and the 
bells for receiving such indications are ranged above 
the panel. 

A novel feature that has been introduced at this 
box is the arrangement provided for releasing the 





approach locking on signals when, after the route has 
been set up and the signal has been operated, for 








WeEsT 


the provision of electro-pneumatic operation of 
points at the west end it has been possible to handle 
these movements more expeditiously and under the 
safest possible conditions, whilst the intensive beam 
of the colour-light signals is most efficient in pene- 
trating the often prevalent fog in the neighbourhood. 


WEstT SIGNAL-BOX. »\ 

A new brick building has been erected for accom- 
modating the signalling apparatus required for con- 
trolling the movements at the west end of the station. 
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GAUGE” TRAP POINT AND SHUNT SIGNALS 

some reason or other, the movement has to be 
cancelled. On the right-hand side of the control 
panel is a cabinet.(the back only of which can be seen 
in Fig. 2) containing two series of small plungers or 
buttons ; the whole of the signals being grouped into 
two sections for this purpose. In normal circumstances 
any one of these plungers, which are numbered 
according to the signals controlled, may be pushed 
in, but when one has been operated no other in that 
series can be depressed on account of an interlocking 
arrangement in the mechanism. Two lamps are pro- 
vided under each series of plungers, and a white light 
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on the left side indicates normal conditions. When 
a plunger is operated this light is extinguished and a 
circuit to a time element relay, set to close its contacts 
after a predetermined time, is completed. When the 
time element relay has operated a white light on the 
right side is displayed, and the signalman knows that 
the approach locking on the signal has been freed and 
that he can reset the road. The locking an the other 
plungers is then released by depressing a releasing 
- plunger, common to the series, and normal conditions 
are restored, although the operation of the signals is 
not affected if this releasing plunger is not imme- 
diately used. 

As comparing the compactness of the control panel 
at West box, with the ample space surrounding it, it 
should be stated that formerly there were three signal- 














Fic. 9—-FOUR-ASPECT SIGNAL 


boxes required to carry out the movements in the 
same area. These siznal-boxes were : 


West Box, with 140 levers, of which 16 were spare 


Canal Box, with 63 me ” 1l ” 
Station Box, with... 36 ‘i 6 6 ~ 
A total of 239 levers in mechanical interlocking frames. 


East SIGNAL-BOXx. 


The East signal-box originally contained a 70-lever 
mechanical interlocking frame, of which five levers 
were spare, and the building was 52ft. long. A new 
25-lever frame has been installed, of which four levers 
are spare, and no mechanical interlocking has been 
provided. The size of the building has been reduced 
to 18ft. 6in. to accommodate the control panel and 
locking frame on the operating floor, and the relays, 
transformers, &c., in the basement. 

A view of the interior of this box is shown in Fig. 3. 
The locking frame is No. 16 pattern, McKenzie and 
Holland type, and is used for operating the points. 
The levers are provided with ivorine number plates. 
At the left end of the frame, just above the quadrant 
plates, are ring-handled pull-up connections to four 
mechanical detonator placers situated on the tracks 
opposite the box. All the mechanical connections 
from the box to the points, &c., have been renewed. 

The control panel is provided with switches for 
operating thirteen main running signals, eight call-on 
signals, and ten shunt signals. Although the points 
are worked mechanically they are electrically detected, 
and point indication lamps are provided in the panel. 
All interlocking between the control panel and the 
mechanical frame, and between the different levers 
of the latter is done electrically. Plungers for describ- 
ing trains on to West signal-box are placed on the 
lett side of the panel. The up and down line block 
instruments to Marsh-lane signal-box are on the right 
side of the panel. 

Combined lever locks and circuit closers are fitted 
to the lever tails for interlocking and control purposes, 
and these are shown in Fig. 10. 


CONTROL PANELS. 


Having briefly described the arrangements on the 
operating floors of the two boxes, a more detailed 
description of the panels can be made. 

This type of control panel was introduced on the 
York to Northallerton section, and is finding increas- 
ing favour on the London and North-Eastern Railway. 
At Thirsk signal-box, the only full power-operated box 
on that section, the arrangement of the panel pro- 
vided for route operation; i.e., if four routes lead 
from a signal, four switches are provided, and the 
operation of one of these sets all the necessary points 
in position for the movement, and then the signal is 
operated. Thus there is only one operation to be 
made to pass a train from signal to signal through the 
interlocking limits. At Leeds, however, individual 


‘| the points are lying normal the corresponding lamp 


operation is provided, and each signal and point 
movement is provided with a separate switch. 

The whole of the panel equipment is of metal con- 
struction. The track diagram is made of sheet steel, 
and ‘“bonderised”’ to prevent attack from rust, 
before being painted green. White painted lines 
represent the track lay-out. Two white lamps are 
used for each track circuit, and when a track is un- 
occupied the lights are extinguished. Immediately 
a track is occupied by a train or vehicle, the corre- 
sponding track relay is de-energised and the lamps 
in the diagram are illuminated. Each track circuit 
is numbered for identification purposes. 

The signals are indicated by numbers, no symbol 
being used. Small thumb switches, pivoted at one 
end, are moved to engage with contacts at the back 
of the diagram, and thence wire connections go to the 
interlocking relays. These relays take the place of 
the mechanical interlocking of former days, and also 
the place of circuit controllers in an electric power 
interlocking frame. The thumb switch has two 
positions for effective operation, normal and reverse. 
In the normal position the switch is set at 45 deg. 
to the track strip, and to obtain the reverse position 
the switch is moved in the direction in which the train 
to be signalled is to proceed until parallel with the 
track strip, when the movement is stopped. Two 
indication lamps are used for each running signal :— 
Red for the stop or red aspect, and green for the 
proceed, or yellow, double yellow and green aspects. 
For subsidiary and shunt signals a white light is 
shown for the proceed indication. When two thumb 
switches are adjacent for operating closely allied 
signals, one red lamp is used for the common stop 
indication, but separate indications are given for the 
proceed. 

Individual thumb switches are provided for the 
operation of the points, and these are placed on the 





Fic. 10—COMBINED LEVER LOCKS AND CIRCUIT 


CLOSERS, EAST Box 


diagram close to the points they control. The normal 
and reverse positions lie in the form of a V, and above 
two white lamps, marked N and R, are placed. When 


is illuminated, and vice versd. The contacts of these 
switches are connected to the interlocking relays in 
the same way as the signal switches. 

The following colouring of switches has been adopted 
for the different functions :— 


Red for running signals. 

White for subsidiary signals. 

Black for points and movable diamonds. 

Green for detonator placers. 

Yellow for vehicle-on-line indicators. 

Orange for releases to ground frames and to other 
signal-boxes. 

All lamps in the diagram are of the miniature tele- 
phone switchboard type, 12 volts, 1-5 watt rating, 
and are easily replaced when required. Terminal 
panels are provided at the bottom of the West box 
panel, where the incoming wires from the relay rooms 
are terminated. The control panel is enclosed with 
sheet metal covers fitted with locks. 


POWER SUPPLY AND EQUIPMENT. 


Electrical power supply is obtained from two Leeds 
Corporation sub-stations, Kirkstall-road and White- 
hall-road, at 200 volts, two-phase, 50 cycles, and is 
fed into the West signal-box. The mains are taken 
through totally enclosed switches to an automatic 
contactor panel, which in the event of a failure of 
supply from one sub-station automatically switches 
in the alternative supply. Provision is being made 








by the railway company for an emergency generating 
plant, to be built close to the West box, to be brought 


into automatic and almost instantaneous operation 
should both Corporation supplies fail. 

Connections from the contactor panel are taken to 
duplicate 10-kVA oil-cooled transformers for reducing 
the pressure to 110 volts for’ signalling purposes. 
Connections are also made to the switchgear for 
the air compressor motors, and for heating and lighting 
purposes in the building. 

On the 110-volt distribution side there is one air- 
cooled transformer, 3-kVA capacity, for stepping up 
to 660 volts to feed the supply to East signal-box, 
where a similar sized transformer is used to reduce 
the pressure to 110 volts. 

In order to provide power factor correction a 
40 mfd. condenser is inserted across the 660 volts 
feeder to East signal-box at West box, and at East 
box a separate 110/660-volt transformer, connected 
to the 110-volt distribution, is used, with a 10 mfd. 
condenser connected across the 660-volt terminals. 

Duplicate air-cooled transformers, 110/12 volts, 
40 amperes, are provided in each box for supplying 
power for the panel lamps. Duplicate metal rectitiers, 
with change-over switches, are provided for supplying 
12 volts, direct current, for the operation of the inter- 
locking relays, control relays, and, in the case of 
East box, the lever locks. The capacity of the rectifiers 
at the latter box is 5 amperes, and at West box 
12 amperes. 

There are two air compressors operated by 200- 
volt, two-phase motors. They can be run con- 
tinuously or automatically as required. The com- 
pressors are of the two-stage type, and deliver 25 
cubic feet of free air a minute at a pressure of 60 lb. 
per square inch. They are water-pump cooled, and 
anti-freezing equipment is provided on the suction 
side of the compressor. 

The air main, forming a ring, is of lin. galvanised 
iron, steam quality, pipe, and the subsidiary leads 
from this main to the units along the track are of 
din. pipe. Where possible, all air mains are buried 
in the ground, and ample provision has been made for 
draining off any moisture. 

SIGNALS. 

The running signals are of the searchlight type, 
operated at 12 volts D.C., and when not attached 
to bracket posts are mounted on tubular posts, as 
seen in Fig. 1. 

Fig. 9 shows an arrangement of signals on a bracket 
post, with the new West box and the entrance to 
New Station in the background. This illustration 
shows a four-aspect signal capable of showing red, 
yellow, double yellow, and green. In the lower unit 
the lens is white, and between it and the lamp there 
is a small movable spectacle, fitted with red, yellow, 
and green glasses, actuated by a three-position D.C. 
mechanism fed direct from the signal-box. The 
upper unit is fitted with a yellow lens, and when the 
lamp inside is illuminated, and the yellow of the 
lower unit is displayed, the double yellow aspect 
is produced. The lamps are double filament, }2-watt 
and 4-watt rating, 12 volts A.C., and the supply 
for these is provided from separate and independent 
110/12-volt transformers. 

Below the searchlight signal is a position-ligit 
subsidiary signal, which is used to permit the driver 
to pass at low speed when the running signal cannot 
be operated. No light is normally shown, but when 
in use two white lights at an angle of 45 deg. are 
displayed. The diamond sign at the top of the signal 
indicates to the driver that his train standing at the 
signal (showing “‘ Stop ”’) is automatically protected, 
and therefore Rule 55 will not apply. 

The indication of the aspects of the signal is 
repeated on the control panel by means of a repeater 
relay in the signal-box. A small half-wave rectifier 
is incorporated in the repeater relay to provide a 
slow release when the signal mechanism changes the 
aspect from yellow to green. This arrangement 
prevents any possible flicker on the part of such 
apparatus as is controlled by the repeater relay. 

The route indicators are of the theatre, or multi- 
lamp type. One is shown illuminated in Fig. 9. 
When a small number of indications are required 
a small contactor relay is used for each route indica- 
tion, and where a larger number is necessary selector 
relays are used. The contacts of the relays pass 
110-volt A.C. feeds to the 15-watt lamps in the route 
indicators. 

The shunt signals are the position-light type, 
one of which can be seen in Fig. 8. The lamps 
are continuously lighted at 110 volts during 
the daytime, and at 55 volts during darkness, fog, 
or falling snow. A change-over switch is placed in 
each signal-box, and this is operated by the signalman 
to effect the change of voltage as required. At the 
majority of the shunt signals the lights are white, 
110 volts A.C., 25 watts, but where such signals 
cover a derailer or trap points the lower outer (left 
hand) light is red and of 60-watt rating. 


Points. 


The points at West box are operated by compressed 
air at an approximate pressure of 60 lb. per square 
inch, and the valves are electrically controlled from 
the panel. An arrangement of a lay-out is shown in 
Fig. 6, and another, with the covers removed, in 
Fig. 5. Normal and reverse valves are used for the 
operation of the points, which takes about 2 sec., 
and when the final movement has been made a 
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‘* cut-off ’’ valve isolates the unit from the air main. 
The points are locked when in their correct position, 
and have constant electrical detection. Facing-point 
lock and detector boxes are used for this purpose. 
Their connections to the point blades can be seen 
in the illustration. A feed is taken from the 110-volt 
A.C. main to pass through the required contacts of 
the detector box, and thence to point detector relays 
in the signal-box. These relays operate in three 
positions, viz., normal, reverse, and de-energised, 
and are of the double-element, circular vane type. 

There is one movable diamond worked by an electro- 
pneumatic motor, and the detonator placers are 
worked by e-p. motors fitted with a spring return. 
An interesting arrangement is shown in Fig. 8, 
which not only shows a portion of the line leading up 
to the old Canal box (centre background), but also 
a wide-to-gauge trap point. Each blade is operated 
by a separate mechanism. 


GENERAL. 


The relay racks in both signal-boxes are of metal 
construction, with teak shelving. A view of one of the 
relay rooms at West box is given in Fig. 2, page 122. 
Flame-proof wire is used throughout the interior of 
the two boxes, and is open run, as can be noticed in the 
illustration. The fact that approximately 270,000ft. of 
this wire were used in the two boxes, will give some 
conception of the intricacy of the circuits. 

There are eighty-five track circuits, which are 
reactance fed with resonated track relays. These 
are of the double-element type, and the track repeater 
relays are of the single-element type. Duplicate gal- 
vanised iron wires are used for bonding between the 
rails. 

The relays used for interlocking purposes are totally 
enclosed, with glass sides, 12 volts, 1000 ohm, and 
pivotless. Some of them are latched to remain in 
the position as last operated before the energising 
current was cut off, and a separate winding is pro- 
vided for operating or releasing the latch when the 
position of the relay i is to be reversed. 

Polar, “‘ stay-put,” 12-volt relays are used for the 
control of the point operation. These are fitted with 
an indicator in the front to show the normal or reverse 
position of the contacts. 

Multi-core, paper-insulated, lead-covered, single- 
wire, armoured cables, buried in the ground where 
possible, are used for the main cable run. From cable 
junction boxes to the different units, the wires 
are Maconite - insulated, lead - covered, single - wire 
armoured, made into different multi-cores. Single 
7/0-029 wire, similarly protected, is used for the feed 
and relay connections to the rails for track circuit 

ses. The ring main throughout the yard is at 
110 volts A.C. 

The whole of the signalling scheme was developed 
with, and to meet the requirements of, Mr. C. M. 
Jenkin Jones, then the traffic superintendent, and 
Mr. C. M. Stedman, locomotive running superin- 
tendent. The work was carried out under the instruc- 
tions of, Mr. John Miller, late engineer, north-eastern 
area, to the designs of Mr. A. E. Tattersall, signal 
and telegraph engineer. On the latter’s appointment 
as signal and telegraph engineer of the southern area 
of the L.N.E.R., he was succeeded in the north- 
eastern area by Mr. C. Carslake, who has been respon- 
sible for the supervision and completion of the work. 
The materials, including the signal bracket posts, 
compressors, rectifiers, &c., were supplied and 
installed by the Westinghouse Brake and Signal 
Company, Ltd., which was also responsible for the 
design of the circuits to locking tables approved by 
the railway company’s engineers. 








New Lamport anD Hott Motor LInER.—The new Lam- 
port and Holt liner ‘“ Delius” presents a somewhat 
unusual appearance owing to the fact that the funnel and 
bridge have been combined into one structure. The forward 
part of the funnel is used for accommodation, whilst the 
wireless room, wireless operators’ quarters on the navi- 
gating bridge, the captain’s quarters and the passengers’ 
bathroom all extend into the funnel. This vessel is the 
first of three sister ships being built by Harland and 
Wolff, Ltd. 


Rattway DEVELOPMENTS AT YorRK.—In connection 
with the enlargement of the London and North-Eastern 
Railway Company’s station at York, a large contract 
has been placed with the Westinghouse } Brake and 
Signal Company, Ltd., to supply and erect up-to-date 
colour-light signals. These will be installed from Copman- 
thorpe and Naburn (on the Leeds and London lines 
respectively about 4 miles south), thence through York 
to Poppleton Junction, 14 miles northwards, to join up 
with the existing colour-light signalling which extends 
onwards to Northallerton and Darlington. This new 
installation, which will be of the relay interlocking type, 
will be the largest of its kind in the world. It will be 
controlled from one new signal-box situated in the centre 
of the station, from which about 300 points will be 
operated ; these will be worked by compressed air elec- 
trically controlled, except in the case of the more remote 
ones at the large double junctions at Chaloners Whin, 
where “ all-electric ” motors will be used. Some 32 miles 
of actual running lines will be completely track circuited 
for the p se of controlling the points and signals. 
This track circuiting, comprising no less than 340 separate 
sections, will all be indicated on the new signal-box control 
panel, together with the complete indication of all points 
and signals; all requirements regarding shunting move- 
ments and the starting of trains in and around the station 
will be indicated to the signalmen. 





Welded Structure for Thornaby 
Baths. 


WE have recently obtained particulars of the welded 
steel structural framework of the new swimming baths 
which are in course of construction for the Borough of 
Thornaby-on-Tees. Designed and manufactured by 
Head, Wrightson and Co., Ltd., Thornaby-on-Tees, the 
building is of rigid frame welded construction. The 
accompanying engravings show the completed steelwork 
and details of its construction. The building has a total 
length of 121ft. and a span of 54ft. It is said to be the 
first welded structure of the kind erected on Teesside. 

Ten frames are employed, composed of 10in. by 44in. by 
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Grass Battling 


By J. E. NEWMAN. 

In this paper an attempt will be made to deal with grass 
drying from the engineering aspect. Consider the pro- 
perties of grass which have a bearing on the way it should 
be dried. Grass has a high moisture content, it has a low 
specific heat, and is a poor conductor of heat. It is not 
subject to case hardening, in fact the leaves give up their 
moisture almost instantaneously when subject to great 
heat, and it is only in the case of the stems and particularly 
the knots in the stems that the time element has to be 
taken into account. When dry it can stand temperatures 
up to 300 deg. Fah. without harm or chemical change, and 
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WELDED FRAMEWORK FOR THORNABY BATHS 


25 lb. R.S.J. sections welded together, each frame forming 
a solid arch. Each frame was delivered to the site in 
three pieces and welded after erection to form a complete 
unit. All the necessary side framing is supplied by two 
6in. by 3in. by 12 1b. R.S.J. sections on each side of the 
building. Roof purlins for the most part are joists, 3in. 
deep, spaced at 4ft. 6in. centres. The roof purlins and the 
wall beams are fixed by means of bolts. A joist, 5in. deep, 
connects the two topmost ioe of each frame. This 
joist is additionally supported by two vertical hangers, 
3in. deep in section. Although these last-named members 





are welded to the frame at the site, they do not form a 


it is, in layers up to a foot or more thick, if not compressed 
other than by its own weight, surprisingly pervious to the 
passage of air. 

This short survey is enough to indicate that methods of 
drying which depend on heating the grass by conduction 
from heated surfaces and driving its moisture off by 
evaporation into cooler air are bound to be inefficient, and 
that grass is particularly suitable to drying by passing 
heated air through rather than over or along te This 
generalisation does not exclude rotary or pneumatic 
driers. 

Starting from this point, what are the conditions 

















FRAMEWORK 


part of the structure itself, and are used for supporting 
a fibre board ceiling and pipes and other fittings. 

By the use of this form of structure, an uninterrupted 
headroom of more than 30ft. is obtained. It is claimed 
that this headroom is about 7ft. more than is obtained 
with normal roof and stanchion construction for the same 
overall height. Further advantages are that the steelwork 
will not be visible when the building is completed, and 
savings in manufacturing and erection charges can be 
obtained, because of the fewer members required in 
the framework. All the welding was carried out by 
the electric process, and the various pieces forming 
the frames were conveyed to the site from the Teesdale 
Tronworks, a distance of about } mile. 





COMPLETED 


under which the greatest efficiency can be obtained ? 

Since the necessary heat is to be supplied by the air, the 
total heat in the incoming air will be equal to the total 
heat leaving the drier in the exit air and the water vapour 
carried with it, in the dried grass itself, and by radiation, 
convection, and other losses. 

The ideal to aim at is to secure a saturated discharge of 
the air at the highest possible temperature for the whole 
of the time. This because the higher the exit temperature 
(wet bulb), the bigger the proportion of heat in the water 
vapour and the smaller in the air. Subject to a correction 
for initial humidity for any given temperature, a pound of 





* The Society of Engineers, May 3rd, 1937. 
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air contains a certain amount of heat, which can be 
expressed as B.Th.U., and when it becomes saturated, if 
it has lost no heat by raising the sensible heat of the 
material it is drying, or in other extraneous ways, it will 
contain the same number of B.Th.U., though it will then 
be at a much lower temperature than it started at, because 
part of its sensible heat has become latent heat of water 
vapour. 

Therefore for any given initial temperature there is a 
maximum possible saturated (wet bulb) exit temperature, 
which at once allows the possible water removal to be 
calculated and gives the possible thermal efficiency. This, 
et course, suggests that high temperatures are necessarily 

t. 

However, by recirculating and reheating the air it is 
possible to increase its B.Th.U. content, and therefore to 
raise its saturation temperature and increase the efficiency 
accordingly. By making the air traverse the grass more 
than once and reheating it between the traverses, the 
thermal efficiency of high initial temperatures can be 
obtained. 

_It is now that practical considerations come into the 
picture. 

It is essential that grass when it is nearly dry shall not be 
subject to air temperatures exceeding 300 deg. Fah., but 
before it is dry, if in contact with air above that tempera- 
ture, it will evaporate its water so rapidly that its own 
temperature (which is what counts) will keep below the 
danger point. The ideal is to use high temperatures on 
the grass while it is wet, while not exposing it to tempera- 
tures over 300 deg. when it is getting dry, and to obtain a 
high degree of saturation in the exit air. Here the designer 
comes into his own and has, as usual, to decide on the best 
compromise. 

Co-current driers, such as pneumatic and rotary driers, 
have the advantage of starting off with very hot air around 
the wet grass. They can actually use initial temperatures 
over 1000 deg. Fah. without harming the grass while it is 
passing through the hot stage. The very rapid evaporation 
keeps the temperature of the grass itself below the danger 
point and soon lowers the temperature of the air. 

But at the exit end the air is nearly saturated and its 
power of removing the moisture remaining in the grass is 
small, and these types of driers in their simple forms have 
difficulty in getting grass dry enough unless they discharge 
their air at fairly high temperatures and low humidity, 
which is obviously inefficient. This applies particularly 
when stemmy material is being dealt with. Here the time 
element comes in, the grass is normally in the drier only a 
matter of seconds, and this may not be long enough to 
allow of the internal moisture of a thick stem to get to the 
outside and be evaporated. 

It is significant that the pneumatic and rotary driers 
used in the U.S.A. all chop their material into short lengths, 
while a German pneumatic drier not only chops the 
material, but sorts it out at the discharge end, and returns 
all the heavier and damper material to re-enter the drier 
halfway along. It is almost certainly necessary to combine 
with a pneumatic or air-borne rotary drier some holding 
device which will allow of keeping the material within the 
drier long enough for the thicker stems to be dried out 
properly. If all that had to be dried were lawn cuttings 
the case would be different. 

Even then co-current driers have the inherent disad- 
vantage that if they are so proportioned that the air 
approaches saturation, it does so at the place in the drier 
where the moisture is most difficult to extract, and if it 
does not approach saturation the benefit of the high 
temperature is largely lost. On the constructional side, 
avoidance of heat losses presents difficulties ; heavy heat 
losses may more than counterbalance the gain due to the 
use of high temperatures, unless the first cost of sufficient 
heat insulation is incurred. 

Counter current driers, in which the hot air leaves at the 
end where the grass enters, are necessarily conveyor or 
tray driers and lend themselves easily to the ideal of the 
air temperature being inversely proportional to the 
moisture content of the grass, provided that reheating of the 
air is employed. Otherwise they do not, and their 
maximum temperature is limited to 300 deg. Fah. Still, 
even under these conditions, provided a continuous 
saturated air discharge is obtained, the heat requirement 
per pound of water evaporated is approximately 2000 
B.Th.U., so that it should be possible to evaporate 6 Ib. 
of water per pound of coal during summer months, when 
the atmosphere may provide 15 per cent. of the heat 
required, which may be enough to compensate for 
extraneous losses. 

With reheating the saturated discharge temperature can 
be pushed up to higher levels. It is entirely a matter of 
first cost and of fan power, which will be referred to later 
on. The big lucerne driers at Castle Acre, for example, in 
which the air traverses the lucerne three times and is 
reheated twice, have a saturated discharge temperature of 
120 deg. and in actual work can evaporate 8} lb. of water 
per pound of fuel burnt. 

Returning to grass itself, if it were picked by hand, 
blade by blade, drying it would be a much simpler affair 
than it is. Grass driers have to deal with grass as it 
comes to them, and it frequently comes in tangled lumps, 
or in matted lengths of leafy, mossy, or interlocked 
material. 

These lumps offer a much higher resistance to the air 
than does the rest of the grass, and therefore dry at a much 
slower rate. In the same way, the varying growth and 
botanical variation of an ordinary field results in the 
mowing machine running through, say, first some yards 
of grasses, perhaps mainly rye grass, which cuts well and 
comes to the drier in a comparatively fluid condition— 
that is to say, it is not tangled or cohering together; it 
lies evenly, and one section of it offers the same resistance 
to the air as does the next. But directly afterwards the 
knife runs into a patch of clover, or into a much stronger 
and thicker stemmed growth. What is cut now will have a 
different air resistance, or it may, even if equally pervious, 
take longer to, dry. 

It is for this reason that tray driers are made as two- 
stage driers, in order that the tedding between the stages 
can shake out any tangled masses. 

If a conveyor drier has no tedding device to shake up the 
grass during its passage, it can cope with this difficulty by 
(1) careful tedding of the grass on to the conveyor belt and 
(2) providing a baking stage—that is, keeping the material 
inside long enough to warm up any damp lumps of material 





right through and bake out the moisture. This is a slow 
process and means that the drier’s capacity in relation to 
its size and first cost is reduced. 

Rotary driers might be thought to get over this diffi- 
culty, and to some extent they do. But a gentle rolling 
action has no disintegrating effect on the more tangled 
lumps which are met with. Consider the relative disinte- 
grating effect of a side delivery valve and a _ tedding 
machine. 

Rotary driers in which the material is air borne have 
been developed in the U.S.A. The idea is simple and 
attractive, the grass is being continually picked up and 
dropped through the current of hot air. As the grass dries 
it gets lighter, and so the drier it gets the faster it moves 
along. It is obvious that a nice balance must be obtained 
and kept. A constant feed has to be maintained, or very 
hot air may get down to the far end and damage the nearly 
dry grass. The ratio of surface to weight is not the same 
for all the material. The difficulty about the rising 
humidity of the air in co-current driers has been men- 
tioned. 

And in practice, these driers, in the U.S.A. at all events, 
to the best of the author’s information, all chaff their 
material. Further, there would seem to be considerable 
liability to break off a good deal of the leaf. This, like the 
chaffing, is possibly no objection when it is intended to 
produce meal only, but it involves providing a dust 
collecting device as part of the machine. It rules out 
baling the finished product, and makes bulk storage in a 
suitable barn necessary. 

There is another drawback in connection with rotary and 
pneumatic driers using high initial temperatures. It is 
necessary to provide against radiation and convection 
current heat losses and to do so adds considerably to the 
first cost of the machine. 

Portable driers appeal to many people. An objection to 
a portable drier for a farmer’s own use is that it requires a 
portable building to work in, since it is no use to dry grass 
and turn it out into the rain. Again, improvements in 
farm transport are such that the problem of carting the 
wet grass to the drier is not so great as it was before the 
pneumatic tire came into general use. Neither of these 
objections count against the one portable drier now avail- 
able, which is meant for use by contractors or on very 
large farms, where possibly existing buildings at different 
centres can be utilised. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opini 
correspondents.) 
LANGSTONE AERODROME AND TIDAL POWER. 

Srr,—With reference to Mr. Oates’ letter under the 
above heading in your issue of July 23rd, advocating 
consideration of the possibility of utilising the proposed 
works at Langstone Harbour for the production of power, 
it would be interesting to learn how your correspondent 
would propose to : 

(i) Replenish the water in Langstone Harbour to 
correspond with the volume discharged into Chichester 
Harbour ; and 

(ii) Arrange for the discharge from Chichester Harbour 
of the tail water. INQUISITIVE. 

July 23rd. 


of our 








THE SALARY AND STATUS OF THE ENGINEER. 


Srr,—I am constrained to reply to the letter in your 
last issue. 

Most schisms in the world would have been better 
avoided. They arise from an unyielding attitude on the 
part of parent bodies or impatience on the part of seceders. 
After much waste of energy reunion is accomplished. 

There is a tendency to develop cross currents in several 
professions through the economic change in the nation’s 
affairs. The transition from private enterprise to public 
control has been for some time a gradual, and now an 
accelerated, process. This results in the formation of 
two sections of the members of professions, those who are 
engaged in private practicé, and those who hold official 
salaried positions. The obvious course for both sections 
to pursue is to regard their interests as identical and to 
co-operate for mutual benefit. 

A short time ago a divisive tendency arose in the ranks 
of the architects which was happily settled by the inclusion 
of a representative of officials on the Council. 

What is wanted is not schisms, but rationalisation of 
existing bodies. There is much overlapping in the pro- 
fessions, both in the performance of duties and in examina- 
tion curricula. The trades unions are far ahead of the 
professions in this respect. 

Let schismatics take special note of the fate of the 
Institution of Municipal and County Engineers in their 
application to the Privy Council for a Charter of Incorpora- 
tion. The Privy Council did not recommend his Majesty 
the King to,accede to the petition of this body for a 
Charter. No reasons were given, but the parliamentary 
agents of the Institution advised that the Privy Council 
are averse to granting Charters in respect of persons 
covered by a Charter already in existence, and that the 
Institution of Municipal and County Engineers is dis- 
tinguished from the Civil Engineers not so much as to the 
class of work performed by the members as to the bodies 
by whom they are employed. Another obstacle appears 
to be that the promotion of professional interests, rights, 
powers, and privileges of members is a main object of 
the Institution. S. W. Crampton, F.S.I. 

July 26th. 





Sim,—I have read with interest the letter of ‘‘ Figure 
of Eight” in your issue of July 23rd with reference to 
salary and status of the engineer. 





I am sure his suggested Association of Salaried Civil 
Engineers would meet with enormous support. If Mr. 
‘‘Potiphar Gubbins’’ would commence hundreds would 


back him at once, including— 
July 26th. CHARTERED Civi, ENGINEER. 








British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





ELECTRIC FUSES. 

No. 88—1937. This is a revision of the British Standard 
for Electric Fuses, published in 1931. A larger range of 
fuses is included in this new specification extending the 
range of current ratings up to 800 amperes. The maximum 
rated voltage of fuses covered by the specification is such 
that the voltage to earth does not normally exceed 
250 volts. The performance tests are considerably more 
searching than in the old specification, and the tests are 
dealt with in greater detail. The old specification was 
drawn up mainly with semi-enclosed fuses in mind, 
whereas the new specification is based on the performance 
that can reasonably be expected from modern designs. 
The performance of fuses is no longer based’on the * 1-6 
and 1-9 limits,’’ but is based on the fusing factor, minimum 
values of which are specified for the various standard 
categories of duty. A short-circuit test is also included to 
determine the suitability of a fuse for its duty. The 
revision is based on research work carried out by the British 
Electrical and Allied Industries Research Association, 
supply authorities, manufacturers, and others. Further 
research is still going on, but pending its completion it is 
considered that the present specification advances matters 
as far as is possible at the present time. 





STRUCTURAL STEEL IN BUILDING. 


No. 449—1937. This specification was first issued in 
1932. After a period of about two years a questionnaire 
with regard to its use was circulated widely and the specifi- 
cation was carefully reviewed in the light of the answers 
received and a revised issue was published in December, 
1935. This further revision was rendered necessary 
because the wording in certain parts had to be modified if 
direct reference were to be made to the specification in the 
various building by-laws that are now being prepared 
throughout the country. When the specification was 
reviewed by the legal authorities with this object in view 
it was found that the absence of dates when quoting the 
numbers of other B.S. specifications and certain cross 
references to information in the appendices were matters 
which required adjustment. The revision was undertaken 
to effect the editorial amendments to remove these diffi- 
culties. At the same time, the opportunity has been 
taken to include a few alterations in some of the clauses 
in t of which it was felt there was still a certain 
measure of ambiguity. 

BOARDS FOR ELECTRICAL PURPOSES AND PRO- 
PERTIES OF SOLID ELECTRICAL INSULATORY 


MATERIALS. 

Nos. 737 and 738—1937. The British Standards Institu- 
tion has recently published two new British Standards. 
The first is No. 737, Non-ignitable and Self-extinguishing 
Boards (with Mineral Bases) for Electrical Purposes, 
which has been prepared at the request of the British 
Electrical and Allied Industries Research Association, and 
is based on the technical data submitted by that Associa- 
tion. Four classes of non-ignitable and self-extinguishing 
boards are provided for as follows :— 

Class 1 includes boards made generally of bonded 
asbestos fibre having a smooth finish, good mechanical 
properties, and withstanding an electric arc in air, ora flame 
of high intensity, suitable for arc shields on control 
apparatus and the like. - 

Class 2 includes boards made generally of bonded 
asbestos fibre, with a smooth finish on one side only, but 
the mechanical characteristics are not so good as for 
Class 1. Suitable for arc shields on control apparatus and 
the like where close limits of dimensions are not required. 

Class 3 includes boards made generally of bonded 
asbestos fibre having a rougher finish than those of Class 2 
and in general more brittle, suitable for structural purposes 
and barriers in switches, cubicles, and the like. 

Class 4 includes asbestos millboard and semi-flexible 
materials with a small percentage of binder, the material, 
although non-ignitable, having its physical properties 
affected by heat. ; E 

The above classification is verified by tests laid down in 
the specification, such tests including determination of 
thickness, electric strength, surface and edgewise break- 
down, compression, shearing strength, bending, water 
absorption, and heat treatment. 

The second specification is British Standard No. 738, 
Definitions for the Non-ignitable and Self-extinguishing 
Properties of Solid Electrical Insulatory Materials (includ- 
ing Classification and Methods of Test). This also was 
issued at the request of the B.E.A.I.R.A., as well as the 
Wiring Regulations Committee of the I.E.E., and is based 
on a report L/S4 drawn up by the former. The definition 
of such terms as arc-resisting, free burning, non-ignitable 
and self-extinguishing has been associated with certain 
prescribed conditions of test. After ae gee | a large 
number of tests there have been developed and selected 
a number of test methods which correspond as nearly as 
possible to practical working conditions. A user who 
desires to specify a particular property will therefore 
select the test applicable to his working conditions, and 
prescribe certain limits to which the materials have to 
comply on test. The hazards given in the publication 
as encountered in service are as follows, appropriate tests 
and methods of grading being recorded in each case :— 
Power Arc, Explosive Arc, Weak Intermittent Are, 
Flame, Glowing Hot Body, Radiant Heat and Tracking. 
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Rail and Road. 








Rattway ELECTRIFICATION IN GREECE.—The Attica 
Railway, between Athens and Kephisia, is to be extended 
and electrified. 


Rartway EquipMENT ORDERS IN U.S.—During the 
first six months of this year 228 locomotives, 45,090 
freight wagons, and 456 passenger coaches were ordered 
by the United States railways. 


Rartway ELecrri¥icaTion 1N Russta.—Last March 
the first electric trains ran from Moscow to Alexandrov, 
and the line is now being electrified between the latter 
town and Zagorsk, a distance of 43 kiloms. 


ProposEep New Curygese Roaps.—Two new trunk 
roads are to be built in China. One will link Chengtu 
with Kunming, the capital of Yunnan, and the other 
will be construeted between Szechuen and Sikong province. 


BIRKENHEAD TraMways.—The Birkenhead tramway 
system, one of the first undertakings of its kind in Europe, 
is being closed down in favour of motor buses. It was 
opened on August 30th, 1860, and was electrified in 
1901-2. 


JAPANESE TUNNEL ProJEct.—The Japanese Ministry 
of Railways has prepared a new four-year plan for the 
proposed tunnel under the Kwanmon Straits linking Moji 
with Shimonoseki. The total cost of the scheme is esti- 
mated at over 20 million yen. 


A New BrivGe Across THE YELLOW River.—To 
connect the Lunghai railway with the Tatung-Puchow 
line a new bridge is to be built across the Yellow River 
at Tungkwan. The bridge will be | kilom. long and will 
cost about 3 million dollars to build. 


Roap InsPECTION BY AEROPLANE.—An inspection of 

the conditions of the Great North Road was recently 

from the air by the Minister of Transport. After 

the flight, the Minister said that this method of inspection 

was very successful, and he planned to carry out similar 
flights over other main roads, 

Rattways IN Kazakustan.—aA considerable amount 
of railway building is in hand in the Kazakhstan area of 
the US.S.R. A new line 518 kiloms. long is being built 
to connect the main railway line with the Embaneft oil- 
fields. The 340-kilom. line between Rubtsovka and 
Ridder and the 418-kilom. line from Neldy to Jezkazgan 
are nearing completion. By the end of the current year 
there will be 7270 kiloms. of open line in the area. 


MANCHESTER TrRamMways.—In a recent report to the 
Council, the general manager of the Manchester Transport 
Department said that in the last financial year the surplus 
on the tramway undertaking was only £6064, and that 
£50,531 had been spent on renewals. During the present 
financial year the lus was estimated at £8200, and 
it would be necessary to spend £49,000. The City Council 
agreed to a piecemeal abandonment of the tramways. 


Trauian Execrric Trarns.—Last year six streamlined 
three-coach electric trains were built for the Bologna— 
Naples service vid Florence and Rome. The trains are 
now in service and are working at the following average 

:—Bologna—Florence (59-5 miles), at 64-5 miles 
an hour; Florence-Rome (196 miles), at 62 miles an 
hour; and Rome—Naples (130-5 miles), at 71-2 miles 
an hour. The trains were built by Soc. Ernesto Breda, 
and each has six 180-kW, 1500-volt traction motors 
arranged in three pairs connected permanently in series. 

Moscow UNDERGROUND Rattway.— The Moscow 
Underground Railway is to be extended by a further 
84 miles. The first section of this railway was put into 
service in May, 1935, and is just over 7 miles long. The 
second section will be over 9 miles long, and the first 
part of it from Smolensk Square to Kieve Railway Station 
was opened in March last. The whole of the second 
section will be completed by the end of this year. The 
third part of the scheme will link up the Stalin motor 
works and Kuibyshev electrical works with the centre 
of the city. 

THE GreorGE BENNIE RaILeLaNE.—A complete film of 
the construction of the Bennie Railplane cars in the 
Beardmore Dalmuir Works was shown recently to a few 
friends in London. The film also showed the construction 
of the overhead steel work and its erection on a site 
over the L.N.E.R. line at Milngavie, Scotland, which was 
fully described in our issue of August 23rd, 1929. 
The occasion was of interest on account of the reference 
in the recent Maybury Report to the possibility of utilising 
this type of transport to cut down the time now taken 
between town terminals and airports. 


New PoussH Locomorives.—A new series of 4-6-2 
type two-cylinder streamlined engines for express work 
has been built for the Polish State Railways. The locomo- 
tives ate igned to haul 300-ton trains at speeds up to 
87 miles an hour. Their leading particulars are as follows : 
Cylinders, 20jfin. diameter by 27%in.; coupled wheels, 
6ft. 62in. diameter; heating ‘ace, 2899 square feet ; 
boiler pressure, 2641lb. per square inch; grate area, 
41-5 square feet. The llin. diameter piston valves are 
actuated by Heusinger valve gear, and the maximum cut 
off is 80 per cent. In working order the engines weigh 
92-5 tons. 


Raitways AND Roaps rn Burcaria.—In his report on 
the economic and commercial conditions in Bulgaria, 
Mr. R. B. B. Tollinton states that it is hoped to complete 
during the present year further new railway lines totalling 
over 100 kiloms. in length. The most important section 
will be the 33-kilom. long normal gauge line from 
Doupnitza, south of Sofia, to Gorna Djoumaya, in the 
Strouma Valley. This new line, which will supplant the 
existing narrow-gauge railway, is a further link in the 
development of the through line from Sofia to the 
Greek frontier, and eventually, it is hoped, to Salonica. 
Under a programme laid down in the country’s 1937 
budget it is proposed to build with granite setts or concrete 
granite mosaic important and extensive stretches of the 
London-Istanbul international road between the Tzaribrod 
frontier and Plovdiv vid Sofia and Samokov. A sum in 
the neighbourhood of 400 million leva has been allocated 
to this road-construction programme. 








Miscellanea. 





New Broapcastine Station.—The new B.B.C. broad- 
casting station being built at Bewclay, near Hexham, is 
expected to be completed ready for opening by the end of 
September. 


Seanam Coat Om Piant To Reopen.—It is reported 
that a new company, Modern Fuels, Ltd., is to take over 
and reopen the plant of Coal and Allied Industries, Ltd., 
at Seaham Harbour. 


New Sreciat Areas COMMISSIONER.—Sir David Allen 
Hay has resigned his post as Commissioner for the Special 
Areas in Scotland, and Lord come Nigel Douglas- 
Hamilton has been appointed to the office. 

THe Lonpon CHAMBER OF CommeEeRCE, INc.—At a 
recent meeting of the Council of the London Chamber 
of Commerce, Colonel A. C. Davis was re-elected Chairman, 
Mr. Henry Morgan, Deputy Chairman, and Sir Keith W. 
Price, Treasurer. 

CoaL-DRYING AND PouLvERISING PLaNTs.—With a 
view to minimising the dangers in the use of coal-drying 
and coal-pulverising plants, H.M. Chief Inspector of 
Factories has issued a list of precautions recommended 
for the guidance of users. 


THe “Mopet Encineer” Exursrrion, 1937.—The 
nineteenth annual exhibition of i ing models, tools, 
and scientific equipment, organised by the Model Engineer, 


will be held at the Royal Horticultural Hall, Vincent- 
square, Westminster, from September 16th to 25th. 


Factory Law.—The Industrial Welfare Society has 
arranged a special course of three lectures to explain the 
far-reaching changes in factory law to be brought about 
by the Factories Bill, which is to pass into law 
this month. The lectures will be given by Mr. H. Samuels, 
barrister-at-law, at the hei of the Society, 14, 
Hobart-place, Westminster, 8.W.1, from 6.30 to 7.45 p.m. 
on Thursdays, September 16th, 23rd, and 30th, the fee 
for the course being £1 ls. (15s. in the case of member 
firms). The course will be repeated in Birmingham on 
October 7th, 14th, and 21st. 

Duty on Iron and STEEL Goops.—On the recommenda- 
tion of the Import Duties Advisory Committee, the 
Treasury has reduced the duty on a variety of semi- 
manufactured iron and steel . The reduction is 
based on the fact that, despite the substantial and growing 
expansion of home production, difficulties are still being 
experienced in meeting the demand in this country. By 
the reduction of the duty it is intended both to stimulate 
the flow of imports through normal channels and to 
facilitate additional imports from other sources, without 
endangering either the main supplies from abroad or the 
prices of such supplies. 


ACCIDENTS IN THE UniTED Srates.—The National 
Safety Council of the United States has recently issued 
its report on accidents in that country during 1936. It 
is shown that motor car accidents accounted for 34 per 
cent. of the fatalities during the year, there being 37,800 
persons killed in this class of accident. A survey of air 
accidents, based on compilations of the Bureau of Air 
Commerce of the Department of Commerce, quotes a 
total of 67 deaths in accidents involving scheduled trans- 
port planes in 1936, or 9-9 fatalities per 100,000,000 
occupant-miles, as compared with 29 deaths, or 5-6 per 
100,000,000 occupant-miles in 1935. 


ELECTRODEPOSITION OF Trn.—Although acid baths for 
electrodeposition of tin are attractive because of their high 
efficiency and the fact that they can be worked at room 
temperature, they suffer from the disadvantage that they 
are unstable solutions and the deposits tend to be patchy 
and in loosely adherent needles. To some extent addition 
agents enable these drawbacks to be overcome, and 
research to improve these addition agents has been carried 
out on behalf of the Gnternational Tin Research and 
Development Council. The investigations have been made 
by Messrs. A. W. Hothersall and W. N. Bradshaw, and 
their report shows that additions of sulphonic acids, such 
as those of cresol, phenol or benzene are ineffective when 
the acids are pure. Crude ities, however, contain 
certain by-products of sulphonation which enable smooth 
deposits to be obtained, especially when gelatine is 
present, but the solutions deteriorate rapidly and have 
poor covering power. Hydroxy compounds of the 
aromatic hydrocarbons, such as $-naphthol and resorcinol, 
are most effective and they can be used with gelatine or 
the more stable lysalbic acid which is prepared from egg 
albumen. A solution was found which had good covering 
and throwing power and was substantially unimpaired 
after long use. 


Yretp Pornt or StructuraL STEEL.—At the annual 
meeting of the American Society for Testing Materials, 
summarising the results of eleven years of work of the 
Research Committee on the yield point of structural steel, 
M. O. Withey, of the University of Wisconsin, presented 
the final report of the Committee. Tests run at the 
Carnegie-Illinois Steel Corporation’s and the Bethlehem 
Steel Company’s laboratories, as well as by three university 
Jaboratories, revealed that the: yield point showed an 


average reduction of approximately 2 per cent. between. 


one day and one month from time of rolling, and that 
there was little change thereafter. On the other hand, 
the tensile strength increased slightly. These tests 
indicated that there was a much greater improvement in 
ductility as evidenced by an average increase of 30 per 
cent. in reduction of area and 8 per cent. in percentage 
elongation in 8in. between ages of one day and 180 days. 
Tests made by the Carnegie-Illinois Steel Corporation on 
structural shapes between the ages of two hours and one 
day showed an even more pronounced increase in ductility. 
The Committee found that it was not possible to predict 
accurately the yield point from the ultimate strength, 
since the ratio of yield point to tensile strength varied 
from 0-49 to 0-64 for the whole shapes tested. Ranges in 
both yield point and ultimate strength were found to be 
quite large, particularly in the former, apparently owing to 
the differences in cooling and rolling to which the various 
portions of the shapes were subjected. Reliability of test 
results, the Committee found, depended largely upon the 
proper technique being used in the tensile test. 





Air and Water. 





New R.A.F. AERODROME.—Work has started on the 
construction of the new 400-acre Royal Air Force aero- 
drome at Acklington. 


New Moror Liresoat.—A new motor lifeboat, ‘‘ Helen 
Sutton,” built at a cost of £3500, is to replace the pulling 
and sailing lifeboat at Peel, Isle of Man. 


MANCHESTER ArRPORT.—The Manchester Corporation 
Airport Committee is seeking powers to borrow about 
£68,000 to complete the initial scheme for the development 
of Ringway airport. 

Wuatine Factories ror JapaNn.—Permission has 
been given in Japan for the construction of two 20,000-ton 
floating whaling factories and ten catcher boats, to be 
ready for the 1940 season. 


Laip-uP TonNAGE In SoutH Wa.es.—According to the 
returns of the Great Western Railway Company, there 
are at present only five vessels of 4532 net tons idle in the 
South Wales ports. Of these ships, two of 4121 tons are 
foreign. 

Trans-CANADIAN Arm SERVICE.—The Canadian Govern- 
ment is reported to have placed an order for four Lockheed 
“14” and three Lockheed “‘ Electra ’’ machines for the 
service across Canada. The cost of the machines is 
approximately 475,000 dollars. 


New Iratian Arrport ScHEME.—It is reported that a 
new airport for both land and sea machines is to be built 
at Genoa. The new airport will cost over one million 
pounds to build and a large area of land is to be reclaimed 
from the sea for its construction. 


ANOTHER THAMES TRAINING Suip.—Permission has 
been given to the Navy League to moor the training ship 
** Lady Quirk” off the Victoria Embankment between 
the “‘ President” and Waterloo Bridge. The vessel will 
be used by a new City of London unit of the Sea Cadet 
Corps. 

New Creyion Air Service.—Plans are being completed 
for the linking up of Ceylon with the Empire Air Mail 
service. The route which will be extended to serve Ceylon 
is the one operating from Karachi to Bombay and Madras. 
The new service, which will cover the 450 miles between 
Madras and Colombo, will carry passenge1s as well as mails. 


Loss or THE “ HiInDENBURG.”—The report on the loss 
of the ‘“‘ Hindenburg,”’ issued by the United States Bureau 
of Air Commerce, states that an electrostatic spark, 
igniting a mixture of free hydrogen and air, probably 
caused the fire which destroyed the airship. The report 
adds that suspicions of sabotage are not supported by 
any evidence. 

ANOTHER EXPERIMENTAL Battoon Misnap.—Whilst 
carrying out an experimental flight in a new type of strato- 
sphere balloon he had developed, Professor Jean Piccard 
in America, was forced to make a rapid descent and all his 
equipment was destroyed by fire. The apparatus con- 
sisted of a gondola lifted by eighty small rubber balloons 
varying in diameter from 4ft. to 16ft. 


SeaMaNsHIP TRAINING IN GERMANY.—lIn the future 
all aspirants for the post of officer in the German Mercantile 
Marine will be required to serve twenty months in a sailing 
ship before they are admitted into the School of Naviga- 
tion. The Hamburg Amerika Line, which recently pur- 
chased the 2754-ton barque “ L’Avenir” from Finland, 
is considering lengthening this period of training to three 
years. 

Mercuant Navy Derence ScHEME.—Speaking at 
Southampton recently, the Parliamentary Secretary to 
the Board of Trade stated that courses of instruction 
are to be provided for officers of the Merchant Navy 
in the methods and equipment they will have to use in 
time of war. Instructional centres are to be opened at 
London, Liverpool, Southampton, Glasgow, the Tyne, 
Cardiff and Hull. 

Aim Lives Extensions.—According to a recently 
issued White Paper, British Airways, Ltd., is to be 
entrusted with the taking over of the proposed experi- 
mental air service to West Africa with a view to,developing 
ultimately a South American service. The company is 
to extend its present Scandinavian service to include a 
night mail service to Berlin, for which the present 
subsidy will be increased to £66,000 a year. 

Giant AMERICAN AIRCRAFT.—Six of what are expected 
to be the largest passenger-carrying machines in the 
world are now being built at the Boeing works in the 
United States for Pan-American Airways. These new 
four-engined flying boats will have a length of 109ft. 
overall, a height of 28ft.; and a span of 152ft. In addition 
to a crew of eight, each machine will carry seventy-two 
passengers. The engines are to be twin-row, fourteen- 
cylinder Wright “‘ Cyclones ” of 1500 H.P. A maximum 
speed of 200 miles an hour is expected with a range of 5000 
miles. ; 

CanaDIAN CaNAL TRAFFIC IN 1936.—The Dominion 
Bureau of Statistics at Ottawa, in its annual Canal 
Statistics for the year ended December 31st, 1936, reports 
that 81,221,399 tons of freight passed through the St. 
Lawrence-Great Lakes Canal system, er sections thereof, in 
1936. By far the largest proportion of the traffic used the 
United States and Canadian locks at Sault Ste. Marie, 
where the total traffic aggregated 69,529,132 tons during 
the season. The Welland Ship Canal dealt with a record 
total of 10,436,803 tons of freight. The St. Lawrence 
canals dealt with 8,288,524 tons. 


AEROPLANE ENGINE CowLinec.—At the twelfth annual 
meeting of the United States National Advisory Com- 
mittee for Aeronautics a new type of engine cowling was 
discussed. It was stated that the new cowling causes the 
air to flow forward and outward through the nose of the 
cowl after circulating around the cylinders. In the 
earlier type of cowling the air passed out rearwards 
through the cowling skirt. Tests have shown that the 
former type of cowling provided insufficient cooling at 
low speed and overcooling at high speed. When this new 
type is used in conjunction with a special system of 
baffles, it is said to improve appreciably cooling of the 
engine. 
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INDUSTRIAL ZONING. 


WE commend earnestly to the attention of our 
readers a paper, reprinted on page 136, which Mr. 
Hugh Beaver read a few weeks ago at the Semi- 
centennial Meeting of the Engineering Institute of 
Canada. Mr. Beaver has enjoyed exceptional 
opportunities for the study of at least one of the 
Special Areas (South-West Durham), and, in conse- 
quence, it might be expected that under the title 
of his paper he would deal wholly with the location 
of industries. But, in fact, he has taken a much 
wider view, and by so doing increased the value of 
his paper to the student of industrial economics. 
By Industrial Zoning he means “ the whole question 
of the economic and technical direction of a nation’s 
industrial activities for the greatest efficiency and 
greatest convenience.” He regards that as a new 
function of Governments, which, he says, have found 
themselves “in recent years ... faced with the 
necessity of making effective decisions and taking 
active steps on such matters as to how industries 
shall be encouraged and protected, and where and 
in what circumstances they shall operate.”’ Whilst 
it is true that recent events, particularly the indus- 
trial depression, have obliged the State to make an 
active study of the Special Areas, we suggest that 
the history of British industry would show that 
for many hundred years industries have been 
encouraged by the Crown, by patents to manufac- 
ture, and by organisations set up ad hoc by the State. 
We may recall as ancient examples the founding 
of the textile industry in East Anglia in the reign 
of Edward III, the encouragement given to the 
glass industry in Elizabeth’s reign by the importa- 
tion of foreign experts, and, more recenfly, the 
institution of such Boards as that of Fisheries 
and of Agriculture, which keep a paternal eye 
upon industries and in a measure control them. 
Admittedly the present movement is far more 





general, since it embraces at once very many 
of the industries of the country. Moreover, it is 
immediately related to what may justly be 
regarded as a manifestation of a new spirit in Great 
Britain—the displacement of individualism. Hence 
when industrial zoning is regarded as an example 
of reliance upon State control and the abnegation 
of the individual, Mr. Beaver is justified in calling 
it ‘‘ recent.” 

In the handling of a certain class of economic 


:| questions it is often of great value to set aside 


deliberately and of set purpose the fact that men 
and women are concerned and to treat all the 
factors, human or material, as mere pieces in a 
game. Indeed, it is not impossible that the exercise 
of our natural feelings may do more to delay the 


‘improvements we desire than it achieves by the 


immediate alleviation of distress. The balance, 
struck over a reasonable period of years, may 
fall on the wrong side; the efforts made to 
cure the ill end by increasing it. By sheltering 
an industry, for example, from the natural forces 
which are bringing about its decay, the chances are 
at least equal that it will become a permanent 
burden upon the State as that it will revive and 
augment the prosperity of the country. But it 
becomes less and less possible for Governments to 
take that long view. The pressure of the public to 
do something and to do it now is so great that they 
are compelled to take action. Mr. Beaver remarks 
very truly: ‘It is not necessarily to be assumed, 
because ‘ depressed areas ’ exist, with large aggre- 
gations of unemployed people, that it is ultimately 
either sound economics or in the widest national 
interest to re-establish new industries there. It 
is the natural course; it may seem the most 
humane ; but it may not be the wisest.’’ He adds, 
which may be noted as an indication of how their 
hearts tend to defeat the reasoning of men, “I am 
not saying that I myself would subscribe to such a 
view.” But he immediately calls our attention to 
the fact that the special areas represent in popula- 
tion but 7 per cent. of the whole population of the 
kingdom and that while there are something over 
350,000 unemployed in the special areas, there are 
five times as many unemployed spread over the 
rest of the country. Left to themselves, the 
disease of the distressed areas would have worked 
itself out in the process of time ; the people would 
have left them ; the land would have returned to 
uses for which it is suited; and the populations 
would either settle in areas where they could be of 
some service to the community, or decrease in 
number under natural forces. Owing to our 
humane sympathies this course could not be 
tolerated, and we have in three years spent, or are 
pledged to expend, twenty million pounds for the 
relief of the Special Areas. When it is recalled, we 
quote Mr. Beaver, that “‘ Our annual expenditure 
on unemployment, taking into consideration all the 
different channels of relief, is not less than 
£200,000,000,. the equivalent of over 20 per cent. 
of our national budget,”’ it will have to be admitted 
that the handicap on industries has reached a 
proportion which approaches the intolerable. It 
is a very grave question how long any nation— 
Great Britain is not an exception—can continue 
to expend one-fifth of its national budget on an 
object—however near the heart it may be—that 
adds nothing to its prosperity and wealth. That 
is a problem which many industrial nations have to 
face. It cannot, we fear, be solved by measures 
which aim rather at the alleviation of the disease 
than its removal ; we doubt if the zoning of indus- 
tries under Government control can make one iota 
of difference to it. If Mr. Beaver is right in his 
estimate that there are now “ when we are in the 
midst of a kind of a boom,” probably over 2} millions 
unemployed, what must our conditions be when 
we return to a condition of normal trade, to 
say nothing of the inevitable depression ? 
Reading between the lines of Mr. Beaver’s 
excellent paper and bearing in mind the remarks 
made by Sir Alexander Gibb and Partners in their 
report of November last on South-West Durham, 
in the preparation of which our author took part, 
we seem to see Mr. Beaver torn between what his 
head tells him is the right course to take and what 
his heart prompts him to approve. But he sees 
clearly one of the dangers of the course upon which 
we have embarked ; the danger, we mean, that the 
Government by assisting certain areas and certain 
industries may upset the general industrial balance. 
He sees that “‘ Almost every works so established 
by Government assistance in a special area are in 
competition with some other works that have not 
had Government assistance. Government,” he 
continues, “‘ has been the first to realise the serious 
implications and responsibilities that would, if 





pressed too far, necessarily follow from such a 
policy, forced on them as it has been by circum- 
stances, but contrary to their old conceptions and 
traditions.” Doubtless a large section of the popu- 
lation also sees that danger yet welcomes it as 
one more step towards State control of everything. 
Others, who believe that individual freedom is 
the most precious heritage of the inhabitants of 
this country, and that the State must not do aught 
that imperils that heritage or that is not impartial 
in its incidence, will insist that, however pro- 
foundly our sympathy and pity may be touched by. 
the condition of certain areas, the treatment 
which is accorded to them must be so designed 
that it does not react adversely upon areas 
which are in the enjoyment of prosperity. 
That is not only equitable ; it is sound wisdom, 
for it would be fruitless to resuscitate artificially 
the sick districts by drawing the life blood from the 
healthy. 


Power-Operated Signal-Boxes. 


It is estimated that there are between 11,000 
and 12,000 manned signal-boxes in service on 
British railways, but with the extension of auto- 
matic signalling and the provision of power- 
operated signal-boxes, whereby one box may 
control an area previously requiring two, three, or 
more mechanically operated boxes, the tendency 
is for this number to be reduced year by year. In 
1910, apart from the lines forming the London 
Underground group, there were sixty-four power- 
operated signal-boxes in use in this country, but 
the five railway systems have now a total of 162 
power-operated boxes, of which number the 
London Passenger Transport Board leads with 58, 
and is followed by the London and North-Eastern 
Railway with 38. Several of the smaller railway 
companies have power boxes, but we may assume 
with fair safety that the total number of such 
boxes does not exceed 180. It would appear from 
these returns that more power boxes were installed 
on the main line railways during the first decade 
of this century, when the power-signalling appli- 
ances were novel to British railway practice, than 
in the following quarter of a century. Apart from 
work carried out on the lines now forming the 
London Passenger Transport Board, there was a 
definite hiatus in power and automatic signalling 
construction on British railways in the years 
immediately before, during, and after the war. 
Had the war been the cause, the deferred pro- 
posals would have been taken in hand as matters 
got more normal, and there would have been con- 
siderable activity in power and automatic signalling 
schemes during the third decade of the century. 

That revival did not take place, and it was only 
towards the end of that period that the Southern 
Railway, the constituent companies of which had 
always been to the fore in the provision of modern 
signalling appliances, began its extensive pro- 
gramme of colour-light signalling. In 1927 Great 
Britain had few new power-signalling installations 
to show, and the contrast with what was being 
done elsewhere was remarkable. Since the war 
both France and Germany have undertaken exten- 
sive power-signalling schemes, and in the latter 
country the number of power-operated boxes must 
now exceed 1000, for at the end of 1927 there were 
nearly 900 power installations. Whilst several of 
the main line terminal stations in London have 
been equipped with power signalling during the 
past few years, there$till remain important London 
stations to be brought up to date in a similar 
manner. Fortunately, the remission of the Govern- 
ment passenger duty some six years ago enabled 
all the railway companies to complete signalling 
works that had not been possible to undertake pre- 
viously, owing to financial stringency, and the more 
recent Government assistance for providing loans 
to the companies is having a similar effect. One 
of the largest schemes for concentrating the work 
of several mechanical boxes into one power- 
operated box is about to be undertaken at York on 
the London and North-Eastern Railway. The 
system of control and operation will be similar 
to that used at Leeds New Station, a description 
of which appears in this issue. But if automatic 
signalling has lagged here, considerable progress 
has been made in Great Britain during recent years 
in the provision of power signals, mostly of the 
colour-light type, operated from mechanical inter- 
locking frames, where the subsidiary signals may 
or.may not remain mechanical, but all the points 
are worked mechanically. In the majority of cases 
the existing interlocking frame and signal-box have 
been retained, but in some cases a new electro- 
mechanical frame has been installed in the existing 
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box or in an entirely new building; often the 
latter, when other than signalling works have been 
involved. The provision of intermediate block 
signal sections is another method whereby existing 
mechanical frames may be equipped to operate 
power signals necessary to give additional facilities 
for moving traffic safely and expeditiously. In 
many of the latter instances it has been possible 
for an intermediate signal-box to be abolished, 
thus enabling a substantial annual saving to be 
effected on the outlay. The remote control and 
operation of points lying more than 350 yards from 
a signal-box is a further instance of the employ- 
ment of power operation. In practically all these 
cases the additional safeguard of the track circuit 
has been incorporated. 

The number of mechanical signal-boxes equipped 
for operating power signals is approximately 1500, 
the Great Western Railway leading with about 600 
boxes, and the London, Midland and Scottish 
Railway following with 355. Thus the number of 
boxes at which power signals, of an indefinite 
number to each locking frame, are installed is 
approximately 1700, or about 15 per cent. of the 
grand total. What direct and indirect aggregate 
savings have been made possible by this number 
cannot be estimated, but the direct savings must 
amount to a considerable sum each year. It is 
usual for each proposed scheme to show a definite 





annual saying of so much per cent. on the outlay 
before the work is authorised, and as this per- 
centage is placed at a comparatively high rate, 
other schemes that would improve operating con- 
ditions, but could not show a saving up to the 
stated requirement, have had to be postponed or 
abandoned. The railway administrations are now 
aware of the possibilities of modern signalling in 
various phases of railway operation, but the leeway 
of the lean years of modern signalling construc- 
tion, during which the savings might have begun 
at an earlier date, has not yet been made up. It 
has hitherto been necessary for the signal engineer 
to show that a power scheme would more than pay 
for itse'f in terms of money, but the factors of 
safety, flexibility, uniformity, and obsolescence of 
plant should now be weighed when the modernisa- 
tion of the signalling system as a whole is under 
consideration. An engine-driver during the course 
of a trip may meet various types of fixed signals, 
and at night these may be brilliant beams or no 
more than the dul] glow of an oil lamp. The rail- 
way companies command no Djins of the Lamp to 
change new lamps for old in the twinkling of an 
eye, but stage by stage as circumstances permit, 
they are bringing their system up to the common 
high standard which must facilitate the work of 
drivers and firemen, and permit higher average 
speeds and increase the safety of travel. 








Engineering Organisation in Canada. 


> - 


M\HE celebration of the semi-centennial of the 

founding of the Engineering Institute of Canada, 
previously reported, has coincided with another stage 
in the development of engineering organisation in the 
Dominion. Initially, such organisation paralleled 
that of Great Britain, but for some time now it has 
pursued a course of its own, with its own attendant 
difficulties, which are still far from being solved. 
Despite the fact that Canadian engineers have certain 
advantages as compared with their fellows in the Old 
World, their experience in promoting the organisation 
of their profession is of more than local value, espe- 
cially when it be considered that they have advanced 
further than the engineers of most other countries 
towards an integration of the many branches of the 
profession. The following brief review of the history 
of this development is therefore presented as a matter 
of special interest at this time, when the milestone 
provided by a fiftieth anniversary forms a vantage 
point from which the past may be objectively 
surveyed. 

Although the second “corresponding member ” 
of the Institution of Civil Engineers, elected in 1820, 
was a Canadian, it was not until 1860 that the first 
attempts appear to have been made to organise engi- 
neers in that rapidly developing country. In that 
year there was incorporated under the laws of Upper 
Canada (now Ontario) “‘ The Association of Provincial 
Land Surveyors and Institute of Civil Engineers of 
Canada.” Little is known of this body, although its 
membership was comprehensive in a way never since 
achieved, for it had as members engineers, architects, 
and land surveyors. The architects of Canada now 
have their own professional organisations, provincial 
and federal, as have also the land surveyors, the 
importance of whose work in a new country it is hard 
to overestimate. No liaison has been possible in 
recent years between their organisations and the 
Canadian engineering societies. 

This first association was superseded in 1887 when 
there was incorporated by Wominion Act (the 
Dominion of Canada having been constituted in 
1867) “‘ The Canadian Society of Civil Engineers,” its 
stated objects having special reference to the pro- 
motion of that species of knowledge more particularly 
related to the profession of civil engineering. As 
originally used, the term “ civil’? had the same 
broad meaning as was intended in its use by the 
Institution of Civil Engineers, but the departure from 
this broad interpretation has been very much more 
rapid in Canada than in Great Britain, with the 
result that the development of the Society was 
directed at an early date into a fairly specialised 
channel. It is interesting to note that as early as the 
first years of this century, proposals were made and 
seriously entertained for dropping the word “ civil ” 
from the name of the Society. 

Study of the early records of the Society shows how 
closely its development paralleled that of the Institu- 
tion of Civil Engineers, of which it was in effect a 
small edition. In 1890, however, the Toronto Branch 
had been formed, and in later years this led to the 
founding of other branches, with autonomous local 
powers, in other parts of the country. In this way and 
in others, the two bodies gradually drew apart, the 
more recent development of the Canadian body being 
quite peculiar to itself. The incidence of the European 
War of 1914 to 1918 had repercussions even in 
Canadian engineering circles, with the result that in 





1916 a committee on Society affairs was appointed, 
the result of whose labours was a change in name of 
the Society in 1918 and a broadening of its functions 
and sphere of action. The new name, “‘ Engineering 
Institute of Canada,” was designed to be more indica- 
tive of the function which the organisation aimed to 
perform; a permanent secretariat was established, 
and the publication of the Engineering Journal as a 
monthly periodical was initiated. In su i 
years these changes have become well established, 
and although various committees have considered 
the functions and welfare of the Institute, its general 
status has remained unchanged—although un- 
doubtedly it has been strengthened—since the imme- 
diate post-war years. Despite the severity with which 
the industrial depression of recent years was felt in 
Canada, the Institute was able to carry on its normal 
functions without serious curtailment and without 
any great loss in membership. The formation of a 
** non-active ” list of members assisted greatly many 
engineers who were unfortunate with regard to 
employment, and the employment bureau maintained 
at the E.I.C. headquarters did very valuable work 
in placing many engineers back in active work. 

To-day the Engineering Institute of Canada has a 
total membership of about 4200 (of whom about 1000 
are students and juniors), representative of every 
phase of engineering in the Dominion. This repre- 
sentation is far from complete, for reasons which 
will later be mentioned, but the membership list does 
give @ fairly good cross-section of Canadian engi- 
neering personnel. In this feature the Institute is 
indeed fortunate, as visitors to its functions are often 
heard to remark. It operates through twenty-five 
branches, located in all the leading cities of the 
Dominion, those of Montreal, Toronto, and Ottawa 
being naturally by far the largest. Each branch 
conducts all local functions, being represented by one 
or more members on the main Council, which meets 
in plenary session at intervals, recently of about one 
year. In Montreal is situated the headquarters staff, 
housed in a substantial building utilised by the 
Montreal Branch for its activities. Publications of 
the Institute, of such vital importance to its well- 
being in view of the wide distribution of its member- 
ship, are now confined to the “ E.I.C. Catalogue,” a 
reference book of trade engineering equipment and 
its manufacturers, and the monthly Engineering 
Journal. The latter contains the leading papers pre- 
sented before branches of the Institute, and at its 
annual general meeting, discussions of these, Institute 
news, book reviews, and many minor items of interest 
to the membership. As is so often the case with the 
publications of technical bodies, it is the subject of 
constant discussion, but for some years now its form 
has been unchanged. The old Canadian Society of 
Civil Engineers published ‘“ Transactions,” which, 
even to-day, form a valuable reference library of 
Canadian engineering work. ‘Transactions’ have 
been published on one or two occasions by the 
Institute, but the resulting volumes have been but 
reprints of papers from the Engineering Journal. 
The general virility of the Institute is well attested 
by the success of the recent semi-centennial meetings, 
the registration then of over 700 comparing well 
with the total membership, if it be remembered that 
members are dispersed throughout a country more 
than 3000 miles wide. 

This survey of the engineering profession and its 





organisation in the Dominion of Canada is by no 
means completed, however, with this brief description 
of the national voluntary society. In two other 
directions has organisation proceeded, both alien 
to conditions in Great Britain, but both of great 
importance for Canadian engineers. The first may 
be described as the ‘‘ peaceful penetration ” of other 
more specialised, and often more popular technical 
societies, not only across the border from the United 
States of America, but also from Great Britain. 
American societies naturally predominate, and in 
Toronto especially they have attained a leading 
position in the engineering life of that city. Local 
branches of the American Society of Mechanical 
Engineers, and of the American Institute of Electrical 
Engineers exist there and elsewhere, and with their 
excellent publications and general resources, backed 
by large membership all over the North American 
Continent, they constitute an active factor in 
Canadian engineering life. There is also a virile 
Canadian section of the American Waterworks Asso- 
ciation, and many active branches, in the larger 
cities, of other American engineering societies, such 
as the American Society of Heating and Ventilating 
Engineers. There is no actual antagonism between 
the Engineering Institute and these bodies, in most 
cases relations being quite cordial, but there is as 
yet no definite co-operation. In a few cases, notably 
with certain British technical bodies, such as the 
Royal Aeronautical Society, active co-operation has 
proved possible, joint meetings being held, some 
local branches of such societies being affiliated with 
the Institute. The general problem, however, 
remains, and it is an important one for the Institute, 
for its membership is definitely affected by the 
existence of these other bodies, which undoubtedly 
give to their Canadian members something of real 
value, so that no arbitrary measures are possible or 
desirable. The situation is constantly being explored, 
and possibly in the future a satisfactory solution will 
be found. In the meantime this strange type of 
international joint effort continues. 
Mining engineers in Canada, as can be readily 
imagined, occupy a place of real importance in the 
economic life of the Dominion; they constitute a 
large and active group. Some are members of the 
Engineering Institute, but many are not, belonging 
rather to the Canadian Institute of Mining and 
Metallurgy. This is another voluntary body, with a 
large membership, which pursues a very active policy, 
its annual meetings being among the leading events of 
that kind in the Dominion. It is, however, essen- 
tially a popular body, admitting to its membership 
all those engaged in the mining industry who desire 
to join, provided they are adequately sponsored ; 
in consequence, engineers represent a part only of its 
total membership list. Efforts to segregate this pro- 
fessional element from the general membership have 
met with no success to date. It is therefore hardly a 
parallel organisation to the Engineering Institute of 
Canada, with whom its unofficial relations are cordial, 
but its existence is yet another factor affecting in a 
definite way the membership of the national engineer- 
ing body, and therefore its effectiveness. : 
The second direction in which Canadian engineering 
organisation has proceeded along a path of its own is 
one which presents the most serious, and perhaps the 
most complicated problems to Canadian engineers of 
to-day. This is in the development of provincial 
associations of professional engineers, each legally 
constituted. ~The development is not new. Almost 
from the start of its history the Canadian Society of 
Civil Engineers had to devote much time to the general 
question of legislation with regard to the practice of 
engineering. Many suggestions were advanced with 
regard to legislation, all with the idea that only in 
this way could the standing of the profession and the 
welfare of its members be protected and enhanced. 
It is to be remembered that, even up to the end of the 
last century, Canada was still a pioneer country in 
many respects, so that the stability which already 
characterised the engineering profession in older 
countries, such as Great Britain, had not then been 
attained. Even to-day, engineers in Canada have no 
such background as is provided for British engineers 
by the traditions and status of the founder institu- 
tions which are able to attain by their prestige what 
in Canada has to be sought for by legislation. As 
early as 1898 the province of Quebec had legislation 
on its statute books with regard to engineering, subse- 
quently revised, this being due in large measure to the 
charter of l’Ecole Polytechnique, of Montreal, which 
enabled graduates of that college to call themselves, 
legally, civil engineers as soon as they had graduated. 
Despite the many discussions of this matter by the 
Canadian Society of Civil Engineers, it was not until 
the change of name to Engineering Institute that any 
action was taken on a national scale. In 1919, 
however, a “‘ model Act” was drawn up by the 
Institute and submitted to its members in the 
several provinces of Canada with encouragement to 
proceed with the necessary measures for obtaining 
provincial enactments along the lines suggested. 
(This course was necessary in view of the British 
North America Act, the ‘‘ charter ”’ of the Dominion, 
which states that all educational matters come under 
provincial jurisdiction ; in law it has been decided 
that all professional bodies are essentially educational, 
and thus subject to provincial and not federal legis- 
lation.) This course was not taken without opposi- 
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tion, but by ballot a large majority of members voting 
showed their favour to the course proposed. The 
opposition then voiced has been active ever since ; 
its sincerity is unquestioned, but it has had the result 
of preventing a complete integration of the profession 
right up to the present day. It centred then, as now, 
in Montreal and other industrial centres, where the 
idea of licensing engineers to practise was repugnant 
from the first, where also exist many large companies 
employing large staffs of engineers who need not, 
applying the letter of the law strictly, belong to the 
professional associations. Of those voting on this 
matter in 1919, about 30 per cent. were against the 
proposals ; it is possible that the situation remains 
the same to-day. 

By 1923 provincial Acts had been obtained in all 
the provinces of Canada but Saskatchewan and Prince 
Edward Island. In the latter there are so few engi- 
neers that no Act is really necessary ; the Saskatche- 
wan Act was passed in 1930. The Acts are not 
identical, but in general it may be said that nobody 
can publicly describe himself as an engineer (in some 
provinces, as a civil engineer) or practise engineering 
as defined by the law, unless he belongs to the 
respective provincial professional association. These 
are autonomous bodies, governed by an elected 
Council (sometimes including one or more nominees 
of the Provincial Government) and operating by 
virtue of provincial Acts. Their administration is 
generally unquestioned ; they appear to do their work 
unobtrusively, but well. While, originally they had 
to admit all those practising as engineers when the 
Acts went into force (by reason of the familiar “ grand- 
father clause”), their entrance requirements are 
to-day rigidly fixed, and although they vary to some 
extent, all include a university degree or its equivalent 
as & minimum requirement. Total membership 
approximates to 4000, as compared with a corporate 
membership in the Engineering Institute of about 
3000. Of this total, about 1500 engineers are members 
of both organisations. 

As ‘it appears to have been clearly the original 
intention that the professional associations should 
be formed solely as the necessary legal means for 
implementing the more professional objects of the 
Engineering Institute, so it is that efforts have been 
made from the time of their inception to develop some 
acceptable means of co-operation, utilising the national 
function of the Institute to correlate the inevitable 
provincial functions of the associations, the respective 
bodigs always retaining their own identities. The 
history of this effort is long and complicated, but the 
end is not yet. The first committee formed for this 
purpose was created by the Institute in 1923; from 
that time forth the matter has almost always been 
under consideration, with varying progress towards 
the desired goal. Many of the obstacles have been of 
local interest only. One ever-increasing difficulty in 
the way of advance has been the growing prestige 
of the associations, as their memberships have 
increased, to which it must be added that they have 
so far loyally refrained from encroaching on any of 
the normal functions of the Institute. And in the 
background has remained the rooted objection of 
some of the senior members of the Institute to the 
application of licensing to the engineering profession 
in the way which has had to be followed through the 
provincial Acts which exist to-day. The associations, 
meanwhile, anxious to co-operate among themselves 
with a view to advancing towards uniformity in their 
requirements and operation, have formed a joint 
committee, now called the Dominion Council of Pro- 
fessional Engineers. As yet, this has functioned but 
slowly, and in a restricted way, but there are some who 
would like to see it become an active national engi- 
neering body. 

In order to obviate this possibility and to carry 
on the work already done, yet another committee was 
appointed in 1935, this time by the general member- 
ship of the Engineering Institute, assembled in annual 
meeting. For two years this committee worked 
strenuously at the problem, for its second year in 
active co-operation with the Dominion Council, the 
President and Vice-President of which served on the 
Committee, and finally evolved a set of revisions to 
the by-laws of the Institute which it was hoped would 
prove generally acceptable. They provided for an 
eventual common membership of associations and 
Institute, while leaving present membership status 
unchanged, with the Dominion Council continued, 
in effect, as a standing committee of the Institute 
Council. The proposals, after approval by the Council 
of the Institute and at an annual meeting (with the 
exception of one clause which was voted on separately) 
were put out to ballot. When the votes were counted 
it was found that the proposals had failed to obtain 
the necessary two-thirds majority ; about one-half 
of the active membership of the Institute voted. 

And so the Engineering Institute of Canada enters 
upon its second half century of service with some 
phases of its future uncertain. For it seems clear 
that some form of co-operation with the provincial 
professional associations will have to be evolved, 
and that before very long, if the Institute is to be 
able to perform with full effect the important func- 
tions which belong to it in the national life of the 
Dominion, Similarly, something will have to be 
done with regard to the steadily increasing number 
of branches in Canada of non-Canadian technical 
societies if only to co-ordinate the work being done 





in each of these specialised fields, thus preventing the 
overlapping which is all too often an unfortunate 
aspect of engineering endeavour. There now exists 
much data on which such advances as have been 
indicated can be based. With the good will which 
exists so generally within engineering circles through- 
out the Dominion, it may not be long before the 
organisation of the engineering profession in Canada 
reaches a stage which will enable it to serve as a guide 
and inspiration to engineers in other countries where 
local difficulties still prevent such an advance being 
made. 








Obituary. 
OSCAR THOMPSON. 


British shipping has suffered a severe loss by the 
death of Mr. Oscar Thompson, the chairman of Geo. 
Thompson and Co., Ltd., the managers of the Aber- 
deen and Commonwealth Line, Ltd. Mr. Thompson, 
who died in London on Sunday, July 25th, in his 
sixtieth year, came of a family long distinguished 
in the annals of British shipping. His grandfather was 
Mr. George Thompson, who was the founder of the 
Aberdeen Line, and his father, Mr. Cornelius 
Thompson, was also a member of the firm and took a 
leading part in the design and construction of the 
famous Aberdeen clippers of last century, among 
which we may recall the ‘“‘ Thermopyle.” Mr. Oscar 
Thompson inherited a liking for ship design, and was 
directly responsible for the planning of many of the 
later ships of the Aberdeen Line. 

He was educated at Tonbridge School, and in 1894 
entered the London office of Geo. Thompson and Co. 
Throughout his career he was closely associated with 
the shipping which served Australia, and in 1929 he 
went to the Commonwealth as a member of a shipping 
delegation. He was keenly interested in the problems 
of migration, and in May, 1921, succeeded Sir Alan 
Anderson as one of the shipping representatives on 
the Oversea Settlement Committee, on which his 
wide knowledge and willing service were greatly 
valued. He had many friends and, while modest, he 
possessed great personal charm. He was an able 
negotiator and his sound judgment and wise foresight 
were greatly appreciated by all who came into contact 
with him. It is no secret that he was keenly missed 
in the City during his recent period of illness. Mr. 
Thompson always took a great part in promoting the 
welfare of sailors, and for over thirty years served on 
the Council of the Sailors’ Home and the Red Ensign 
Club, and was interested in the management of the 
Destitute Sailors’ Fund, and the Shipwrecked Fisher- 
men’s and Mariners’ Royal Benevolent Society. Apart 
from shipping, he was greatly interested in economics 
and in sport. He was a pioneer motorist, and some 
thirty years ago his racing car was well known on the 
Brooklands track. During the war he served with the 
French Red Cross and later was appointed by the 
Admiralty to act as liaison officer on naval matters 
in Paris. His death at a comparatively early age will 
be deeply deplored by a very wide circle of business 
and personal friends. 
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Flexible Budgeting and Control. By D. J. GarpEn, 
M.A., B.Com., Ph.D. London: Macdonald and 
Evans. 1937. Pages 244. Price 7s. 6d. net. 


THE subject of budgetary control is a fascinating one, 
and it is very ably handled by Dr. Garden. Many 
engineers are ready to affirm that it is not applicable 
to the organisations for which they are responsible, 
but all the same its principle is admitted if only to 
a limited extent in most industries ; indeed, one is 
reminded of the school-girl who asked what English 
was, and on being told, exclaimed, “‘ I’ve been speak- 
ing it all my life without knowing.” But between the 
haphazard use of a budget and its scientific applica- 
tion there exists a very wide gap. 

To those who know but little of the subject the 
analogy of the State Budget is a fair one. Year by 
year departmental expenditure is estimated and 
collated, so that an estimate of the whole of the 
country’s expenditure for the ensuing year can be 

repared, and this is presented to Parliament by the 
Chancellor of the Exchequer as the “ Budget.” But 
a vital difference exists between the national and the 
commercial budget, as pointed out by the author, in 
that the national one is negative in character, because 
most Governments are anxious to keep their budget 
figures down as much as possible, but industrial 
companies budget positively and look forward to the 
greatest possible expansion of their activities. 

Tf all the different Government Departments can 
satisfactorily estimate their expenditure twelve 
months ahead, no insuperable difficulties should occur 
to prevent business undertakings from attempting 
a similar procedure. As Sir Josiah Stamp points out 
in his Foreword to this book: “ The practice of 
drawing budgets for co-ordinating the operation of 
different sections of large businesses and securing 
quick and correlated response to changing conditions 





throughout the organisation, has been growing steadily 
in the past fifteen years.” 

The author rightly states that modern business 
problems are too varied in character to permit of ready 
solution by any hard-and-fast system, but all the 
same there are a number of general principles that 
are applicable to all. 

In the early days of applying cost accounting 
methods to engineering works it was argued that 
because statistical records did not exist, reliable 
costing was impossible. But in the absence of such 
information the wise engineer gave the cost accountant 
intelligent estimates for the purpose of building up 
his cost accounts, and at the same time arranged for 
accurate records to be kept in the future. The costing 
of the first year was admittedly merely an approxi- 
mation, but year by year its accuracy improved. 
In exactly the same way the first attempt at budgetary 
control may suffer on account of a lack of the requisite 
information, but the arriving at even a tentative 
budget will in itself be a valuable education for the 
whole staff. 

In Chapter I we are told that budgetary control 
is “‘an exact and rigorous analysis of the past and 
the probable and desired future experience, with a 
view to substituting considered intention for oppor- 
tunism in management,” and we quite agree that a 
business without a plan is like a ship without a rudder. 
The general scheme is clearly enunciated, and the 
way in which the problem should be approached is 
discussed. In order to facilitate comparisons between 
the data obtained period by period, it is suggested 
that it might be advisable to cease using calendar 
months and to substitute thirteen accounting periods 
of equal length. This has proved very useful in 
the engineering works to which it has been applied. 
There is one odd day to be accounted for, but this 
can usually be made the closed day for annual stock- 
taking. Bank Holidays will have their effect, but 
their incidence is known and recognised. 

Chapters II to V deal respectively with the Sales 
Budget, the Production Budget, and the Financial 
Budget, two chapters being devoted to the first men- 
tioned, which from its importance warrants close 
attention. The author rightly says that the paucity 
of data, and the inconvenient form of records tend 
to deter many business men from attempting sys- 
tematic analyses of sales, but nevertheless we are 
convinced that if a reliable sales budget is to be pro- 
duced, an intelligent knowledge of the past history of 
the firm’s trading is essential. Happy is the com- 
pany that has made a practice of keepig graphical 
records in all its branches. The movement towards 
standardisation of products is a further assistance in 
successful budgeting. The correlation of sales with 
advertisements is a most useful study in determinng 
the advertising appropriation, but it is pointed out 
that while the results may be apparent to a chocolate 
manufacturer, they’ cannot thus be revealed to the 
builder of locomotives. The preparation of the 
production budget not only involves a thorough 
knowledge of the manufacturing capacity of the firm, 
but also of the labour involved, and a complete 
survey of materials, both direct and indirect. The 
difficulties incident to forecasting prices are aptly 
shown by extracts from annual speeches of the chair- 
man of a company who stated ‘“‘ we cannot anticipate 
any further ” when attempting to account for 
a heavy fall, Similar statements were made in several 
succeeding years. A number of important considera- 
tions have to be taken into account in preparing the 
financial budget, involving profit and loss account, 
the projected balance sheet, and other items to which 
space precludes our reference. 

Chapter VI is concerned with some of the special 
problems that arise in budgeting, such as firms that 
live on special orders, with the difficulties of building 
for stock, fashion and style, and seasonal factors. 
The author carefully and, we are glad to note, im- 
partially, analysessome of the criticisms levelled against 
budgetary control, one of which is that it is apt to 
destroy initiative on the part of an executive, in that 
he will attempt to live up to the budget, but not to 
go beyond it. As an offset to this budget incentive 
plans are suggested, and the means of applying them 
are carefully described. 

In Chapter VII a very interesting comparison is 
drawn between the State Budget and the Business 
Budget, to which allusion has already been made. A 
valuable book concludes with two appendices, the 
first dealing with the determination of trend of sales 
by the method of “ least squares,” while the second 
is an example of a form of budgetary control obtained 
through standard costs. 

As the principles of budgeting are capable of a very 
wide application, this book may safely be commended 
to all manufacturing engineers, and a perusal of it 
will promote much profitable reflection to manager 
and organiser alike. 

We cannot leave this work without alluding to the 
many incidental advantages of budgetary control, 
among which may be mentioned the value of having 
everything clearly set out in a manner that can 
readily be understood, and which tends to make heads 
of departments realise the necessity for keeping the 
whole of their equipment up to date. It is also inter- 
esting to notice that, other things being equal, most 
bankers agree that a business which employs 
budgetary control is a better credit risk than one 
which does not. 
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A New Deep Water 





HE problem of water supply for Greater London 

is one which calls for constant study. The 
increase in population at one and the same time 
inereases the demand and makes the area available 
for catchment more and more restricted, so that the 
logical solution is that adopted by the Borough of 
Croydon in going down to the deep water-bearing 
strata to obtain an adequate supply. There are other 
reasons in favour of this policy. The question of 
contamination of surface water, the enormous 
reserve required, and last, but not least, the question 
of defence from air attack all support the deep 
well system. From the air at night any open water 
is a striking and quite unmistakable guide as to 
position, and is a target at once important and 
clearly defined. A deep well, on the other hand, has 
only the pump motor house on the'surface to indicate 
its presence at all. 

By permission of the chairman of the Water Com- 
mittee of Croydon, Alderman T. M. Wood-Roberts, 
J.P., and the members, and through the courtesy 
of the borough engineer, Mr. C. E. Boast, M. Inst. C.E., 
F.S.I., we were present at the setting of the 12in. 
tubing which formed the casing of a well being 
constructed by Layne-Well-System, Ltd., of Victoria 
House, Southampton-row, W.C.1, at whose invitation 
we were present, at the Addington pumping station, 
Coombe-road, Croydon. A method of well boring 
used by this company in America for oil wells and 
in various parts of the world for deep water wells 
is being used, and has already enabled a I17in. test 
hole to be drilled to a depth of over 1100ft. in less 
than 300 working hours. This method will be 
described later, but it may be mentioned that a 
great deal of the success and speed attained is attribut- 
able to the use of a continuous stream of liquid clay 
which is pumped down the drill, out at orifices in the 
bit, and up the bore-hole. This stream of clay, it 
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is claimed, has numerous practical advantages and 
simplifies the various operations considerably. In 
addition, its behaviour forms an accurate guide to 
exactly what is occurring at the bottom of the hole, 
reveals with certainty such figures as those of the 
permeability of strata, and assists greatly in main- 
taining accurate drilling by acting as a support to the 
more friable strata encountered. 

On arrival at the site we were able to witness 
the placing of the 12in. tubing forming the well 
casing. The tubing was in 20ft. lengths jointed 
together to make the necessary total of 950ft., and 
weighed in all 45,000lb. Work began actually 
shortly after 11 a.m., when the first tube with its end 
piece was lowered into the bore-hole. By 4 p.m. 
the work was complete. The speed with which each 
of the forty-seven sections was lifted, screwed to 
the preceding one, and lowered, was impressive. The 
technique was that used for oil well boring, a steam 
winch being used with remarkable skill by the gang 
of eight men. The first section was raised from the 
dump to the head gear by means of a drum and 
tackle which was the principal lifting gear of the 
winch. It was attached to the hook by a special 
‘elevator’ tackle consisting of a latching collar 
which fitted the section and two links for attachment 
to the hook. When this elevator was some 3ft. or 
4ft. above the bore-hole and the remainder of the 
section already down the hole, a second collar lying 
around the bore-hole mouth was closed on the tube 
by means of wedges, thereby taking the weight. 
The elevator was then released, leaving this section 





Supply for Croydon. 


suspended, and was attached to the next section, 
which had meanwhile been brought from the dump 
by a subsidiary tackle on a second drum of the 
winch. The elevator, now attached to the second 
section, was lifting the second section over the first 
ready for the joints to be screwed up. The screwing 
operation was carried out by a rope lapped round the 
section and round one subsidiary drum of the winch, 
so that the tube was caused to rotate as the rope was 
wound on and off the drum. When home, the tube 
was tightened by means of a special form of “ pipe- 
grip spanner,” consisting of a series of linked plates 
forming a band similar to that of a band brake and 
tightened by a toggle bar in the same manner. A 
rope passed through a ring in the toggle bar was 
pulled alternately by a second subsidiary drum of 
the winch to tighten the joint of the tube, and by a 
couple of the crew to take up a fresh purchase. In 
this manner each joint was made and the sections 
lowered to the necessary length. 

It may be mentioned that the same winch operates 
the drill, a bevel gear wheel and pinion shaft being 
used. The shaft is driven at one end by bevels 





from one shaft of the winch and rotates the bevel 
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2nd. STAGE 4th. STAGE 


Ist. STAGE 3rd. STAGE 


“Tre Enaineer’ 


A.—Diagram of Porosity. 
B.—Clay Seal. 
C.—Canvas Seal. 
D.—Layne Screen. 
E.—Backwashing Valve. 
F.—Perforation. 


H.—Piston. 


M.—-Gravelling 
First Stage——Test Boring Porosity and Infiltration Area of 
each Stratum. 
Second Stage.—Formation of Clay Seal in Porous Strata. 
Third Stage.—Hydrostatic and Water Sampling Tests. 







G.—Cement Plug. 


J.—Steel Casing. 
K.—Gravelling Tube. 
L.—Gravelling Valve. 


some eighty or more threads actually locking and 
unlocking in the process. 


THe LAYNE WELL BoriInG SYSTEM. 


A section of the subterranean formation encoun- 
tered at the Addington pumping station is shown 
below, which also shows diagrammatically the various 
steps in the construction of the well. The strata 
encountered have been indicated broadly as :—(1) 
Top soil, (2) chalk, (3) upper greensand, (4) gault, 
(5) lower greensand, (6) jurassic. Of these, the water 
permeable strata are :—(2) Chalk, (3) upper green- 
sand, (5) lower greensand. According to the contract 
between Croydon Corporation and the constructors, 
the pervious strata encountered above the imper- 
vious gault formation must be absolutely sealed oft 
from the lower strata, and the water-bearing formation 
to be developed below the gault should produce 
water free from sand when pumped at the rninimum 
capacity of 200 gallons per minute with a maximum 
pumping level of 150{t. from the surface. 

The first stage in boring the well was to make a 
test boring, 8in. in diameter, to determine, not only 
the exact material to be encountered, but also the 
porosity and infiltration area of each stratum. A 
rotating drill was used and through the hollow rods 
liquid clay was pumped down and out at the bottom 
of the bore-hole through orifices in the bit. The clay 
then rose up the bore-hole, overflowing into a settling 
tank at the top, whence it was drawn into the pump 
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5th. STAGE 6th. STAGE 
N.—Gravel Feeding Tube. 
O.—Cement Seal. 
P.—Under-reamed Section. 
Q.—Gravel Filter. 
R.-—-Cement Reinforcement. 
Nipple. 


Fourth Stage.—Enlarging Test Well, Setting Casing and 
Cementing Clay Seal. 
Fifth Stage.—Enlarging Infiltration Area, Setting Screen and 


Gravelling. 
Siath Stage.—Setting Permanent Pumping Equipment. 


SECTION OF STRATA AND DIAGRAM OF WELL -SINKING OPERATIONS 


wheel by a pinion at the other. The wheel is mounted 
concentrically around the bore-hole and locked to 
the boring rods, which are lowered successively 
down the hole. The attachment of the rods one to 
another is greatly facilitated by the special thread 
used in the joints. The threaded portions are conical, 
so that they are released rapidly, and the threads 
are of the double-pitch type, so that six turns are 





sufficient to lock the joint and one turn to release it, 


again, This circulation of liquid clay provides a 
means of washing out the débris from the drill and 
carrying it in suspension into the settling tank. As 
long as the drill is going through a non-porous stratum 
the quantity of liquid clay will remain the same, 
namely, the volume of the hole bored minus the dis- 
placement of the drill and drill rods plus the volume 
in the settling tank plus the volume in the pipes, 
pump, &e. When, however, the drill enters a porous 
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stratum, some of the clay is absorbed and this fact is 
immediately recorded by a drop in the surface level 
of the settling tank. This drop is measured and con- 
verted by special tables into a “ percentage of 
porosity.”” By this means the degree of porosity 
marked at the various permeable strata—see the first 
diagram—is ascertained exactly. When the strata 
have been drilled through the diagram of porosity is 
calculated, which gives the average percentage of 
porosity of each stratum. The infiltration area is then 
calculated, which, multiplied by the average porosity, 
will give a coefficient of effective infiltration for each 
stratum. The stratum which has the highest infiltra- 
tion area, everything else being equal, should be the 
one to be tested to determine the hydrostatic con- 
ditions and quality of the water. When the test 
boring has been completed to a depth exceeding that 
to which it is intended to drive the well, work is 
suspended for several days, leaving the clay to settle 
in the hole. As it settles it dries out and provides a 
heavy impermeable coating 1ight down the tube and 
passes to a certain degree into the permeable strata. 
Thus the well is mechanically reinforced against 
cave in and, at the same time, all natural water flow 
in permeable strata is sealed off, avoiding any flooding 
or contamination of one source with another during 
operations. 

The third stage begins when the clay is well set. 
The drilling bit is replaced by a Layne “ wire- 
wrapped” screen, usually 10in. in length, a wire- 
covered pipe forming a filter opening. On the lower 
end of the screen is fixed a “ backwash valve ” 
attached to a lin. water line passing up the centre of 
the screen and drilling rods, and on the upper end of 
the screen is fitted a heavy canvas plug to prevent 
any water getting up the bore-hole outside the drilling 
rods. The whole equipment is then lowered until the 
screen reaches the lowest porous stratum, and the 
lin. water line is connected to a high-pressure pump 
feeding clear water. The clear water comes out of 
the backwash valve and dilutes the liquid clay 
sealing the porous stratum, returning through the 
screen and up the drilling rods. This backwashing 
process, by diluting the liquid clay, gradually reduces 
the pressure from inside out, until this pressure is less 
than that of the water bearing stratum, which pro- 
duces a collapse of the sand against the screen, thus 
completely breaking up the remaining clay seal. 

The backwashing is maintained until the mud has 
been completely washed out of the formation. The 
water line is then raised a few feet above the back- 
wash valve and its upper end connected to an air 
lift to raise the remaining water to the surface. It 
must be noted that during this operation the well 
above the screen has been kept full of liquid clay by 
means of the canvas seal and by the high pressure of 
water below it, thus preventing any possible con- 
tamination of seepage from above of other water 
into the stratum under test. 

After the well has been pumped sufficiently to 
determine its unit specific capacity and to obtain a 
true sample of water, the screen is raised to the next 
stratum to be tested in a similar manner. The unit 
specific capacity is the gallons per minute per foot 
of drawdown and per square feet of infiltration 
area, t.e., for an 8in. test hole. The specific capacity 
of every formation thus tested is used in the calcula- 
tion of the total infiltration area which would be 
required to produce the volume of water guaranteed. 
The stratum which would give the guaranteed 
volume of water under the best hydrostatic conditions 
is the one that will be developed, provided the 
quality of the water is acceptable. 

It will be noted that this work is carried out from 
the bottom upwards, a practice followed in ail 
operations which ensures that any disturbance of 
natural conditions does not spread downwards to 
spoil existing work. The total area required for 
infiltration at the desired stratum gives the diameter 
of well required in that stratum. As, however, the 
Layne-Well-System, Ltd., has devised a method of 
underreaming the bore in the stratum to a larger 
diameter than that of the bore-hole, a 12in. diameter 
bore-hole as used at Croydon would be adequate 
if necessary for a 36in. bore in the water-bearing 
stratum. 

It will be recalled that during all this testing work 
the well above the stratum under test has been filled 
with liquid clay and the upper porous strata have 
been sealed off by a permeation of clay. The next 
process is, in the case of a public water supply, to 
reinforce this seal against contamination from 
undesired strata by means of a cement lining above 
the actual water-bearing stratum. At the same time, 
the casing to be used finally is inserted. For this 
purpose the original boring is enlarged to an inch or 
two greater than the outside diameter of the casing 
as far down as nearly the end of the impervious 
stratum above the water-bearing stratum, so that 
when the heavy steel casing is lowered it rests on the 
shoulder of impervious stratum thus formed. Before 
lowering the casing an attachment is fitted to the 
bottom consisting of a pipe having holes drilled in 
its periphery, of a diameter slightly less than that 
of the steel lining, so that when the lining is resting 
in position the holes are about level with the end of 
the permeable stratum. The end of this pipe is 
sealed with a plug of concrete which fits the bore 
tightly and closes all access to the water-bearing 
stratum. The liquid clay flow is now recommenced 





down the lining. The clay emerges into the annular 
space outside the casing through the holes in the 
end piece above the concrete plug and returns to 
the surface outside the casing. As soon as the circula- 
tion has been established the suction side of the high- 
pressure circulating pump used is changed over from 
the clay sump to a cement mixer, whence it receives 
a charge of Ciment Fondu sufficient to provide a 
lining an inch or two thick between the steel tube 
and the boring for the length of the steel tube. After 
charging with cement the high-pressure pump 
suction is changed back to the clay sump to maintain 
circulation, so that the cement is carried in an 
uninterrupted flow down the tube out at the 
end piece and up the annular space outside the tube. 
As soon as the cement overflows at the boring head 
it is certain that a complete lining has been formed 
from the bottom up with no possibility of escape of 
cement. 

All work on the well is stopped as soon as the 
cement lining has been placed to allow it to set. 
The Ciment Fondu used in a pure condition with 
no aggregate or sand admixture will generally set 
in about thirty-six hours. At the end of this time 
the concrete plug is drilled out and the boring below 
it drilled to about lin. less than the diameter of the 
casing as far down as the end of the water-bearing 
formation. The bore through the water-bearing 
stratum is then reamed out by the patented process 
already referred to until an adequate water-bearing 
area is obtained. During these operations the liquid 
clay flow has been maintained. The screen to be 
used finally, a specially designed cylindrical grid 
having openings of a type which prevents the entry 
of gravel, is then lowered. It is of a length equal to 
the thickness of the stratum, and its diameter is 
usually about 4in. less than that of the well casing. 
It is attached to an inner casing and lowered to the 
bottom of the well. The next step is to fill the boring 
with gravel, packing the screen in place, and acting 
as a filter for the incoming water. 

The inner casing may either extend to the suriace, 
in which case the gravel is applied through the annular 
space made by the inner casing and the outer casing, 
or the inner casing may extend only part of the way 
up the outer casing. In this case the upper end is 
connected to a Layne gravelling valve, as shown in 
the figure. The gravelling valve is connected to the 
surface by means of the drill rods, which are used 
as gravel feeders. The upper end of the drill rods 
is connected to a Layne hydraulic high-pressure 
gravel-feeding tank, which will feed gravel mixed 
with water into the annular space below the gravelling 
valve and around the screen. Before starting to feed 
gravel the liquid clay in the stratum is diluted until 
the clay pressure will just equal that of the formation. 
When the annular space between the screen and the 
formation has been filled in with gravel up to the 
gravelling valve, the gravel feeder is removed from 
the well and the drill rods are lowered to the bottom 
of the well, the upper end being connected to a 
hydraulic pump which will feed clear water under 
high pressure. This water will come out through the 
backwash valve at the bottom of the screen, up 
through the gravel dnd the screen, and will flow to 
the surface through the annular space between the 
drill rods and the well casing, carrying with it the 
diluted liquid clay and sand. 

As and when the liquid clay is diluted and the 
pressure from the inside out is reduced, the sand of 
the formation will gradually cave in on the gravel 
and will be washed to the surface, being replaced 
with gravel. When the clay has been completely 
diluted, the drill rods are removed and a piston is 
connected to the lower end. This piston in turn is 
lowered into the screen and worked up and down, 
thus creating a strenuous agitation of the formation 
and drawing sand into the well. Every cubic foot 
of sand drawn into the well is replaced with gravel 
which gravitates into its place. This agitation is 
maintained as long as the sand will flow into the well. 
When the gravel filter has acquired a sufficient thick- 
ness to prevent the flow of sand into the well the 
piston agitation is stopped and a greater agitation is 
produced by lowering a Layne vertical turbine pump 
deep into the water of the well. The pump is operated 
for short periods, creating a sudden lowering of the 
water level, which will force more sand to flow through 
the filter into the well, this sand being replaced by 
gravel. This pump agitation is continued until the 
water is free of sand. The pump is then removed and 
more gravel is injected through the gravel valve to 
make up the necessary quantity in the filter. The 
gravelling valve is now closed and the gravelling 
feeder is removed. The well is complete and ready 
for tests. 

The first test is to discover the permanent capacity 
of the well. A vertical turbine pump is used and the 
discharge measured. Increased quantities of water 
are pumped until the presence of sand in the water 
indicates that the water velocity has exceeded the 
capacity of the filter. The pumping rate is then 
reduced to a figure within this limit and maintained 
for several hours. If no sand appears and the water 
level is within the figure stipulated in the contract, 
the permanent capacity of the well has been found. 
The pump will then be operated for eight hours as an 
official test. During the test observations of the 
hydraulic conditions of the well are made so that the 
permanent pump may be designed to meet them. 


‘ 





When the permanent pump has been fitted the plant 
is operated for a specified period. It is subject to a 
guaranteed output covering a period of twelve months 
to ensure that it will maintain its output at all seasons. 








GENERAL DISCUSSION ON LUBRICATION AND 
LUBRICANTS. 


As already announced the Council of the Institution 
of Mechanical Engineers, with the co-operation of other 
societies and institutions, has decided to hold a General 
Discussion on Lubrication and Lubricants from Wednesday 
afternoon to Friday morning, October 13th to 15th, 1937, 
when a series of some 140 papers from leading authorities 
throughout the world will be presented. The opportunity 
has been taken to review the present state of knowledge 
by means of a general discussion among those especially 
interested and qualified to discuss the major problems 
of the subject, the objects being to endeavour to establish 
a correlation between theory and practice and to show how 
bearing design can be applied, to relate academic research 
with trade practice, to obtain current views upon bearing 
metals, and to review the significance of laboratory tests, 
including wear and friction tests. 

An Exhibition will be held at the Science Museum, 
South Kensington, to illustrate the subjects under dis- 
cussion, and will be devoted to lubricants, bearings and 
bearing materials, as well as to testing and other apparatus. 
The Exhibition will be open for a fortnight from 
October 13th. 

Support for the discussion has been given by twenty- 
nine British societies and technical institutions, and by 
nineteen overseas societies and technical bodies. The 
papers which have been promised will be divided into 
four groups. In Group I, devoted to Journal and Thrust 
Bearings, there will be forty-five papers; Group II, 
covering Engine Lubrication, will include thirty-seven 
papers ;- in Group III, dealing with Industrial Applica- 
tions, there will be twenty-seven papers; Group IV will 
be concerned with Properties and Testing, and will include 
twenty-six papers. To render practicable the adequate 
discussion of the papers within the limited time available, 
a short summary will be prepared of all the papers in 
each group as follows :—Group I, Professor H. W. ‘Swift, 
D.Se., M.A.; Group II, Mr. Harry Ricardo, F.R.S., 
and Mr. W. A. Stanier; Group III, Lieut.-Colonel S. 
J. M. Auld, and Mr. E. A. Evans; Group IV, Dr. H. J. 
Gough, F.R.S. 

The complete proceedings will be issued as a bound 
volume. Advance copies of the papers will be available 
for use at the meetings. Application forms for tickets 
of admission and for copies of papers, and further informa- 
tion about the discussion, may be obtained from the 
Secretary, the Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, London, S.W.1. 








SIXTY YEARS AGO. 


A LEADING article entitled “The Scarcity of Good 
Workmen” in our issue of August 3rd 1877 struck a 
distinctly alarming note. That there should have been 
such a scarcity at that date seems curious for the trade 
of the country was passing through a period:of severe 
depression, more severe in fact—or so it was recorded— 
than any which it had experienced since the time of its 
great modern development. The facts as we reported 
them were paradoxical. We instanced the case of an 
old-established firm which through want of orders had 
been compelled to discharge about two-thirds of its work- 
men including some of its oldest and best hands. The 
works were in a country town remote from the manufac- 
turing districts. Nevertheless little inconvenience or 
suffering was caused by the firm’s action. The really 
good workmen found fresh employment immediately 
and even the inferior workmen drifted into other markets 
and disposed of themselves with very little trouble. Our 
explanation of this unexpected result was that good work- 
men had become so scarce that as soon as they became 
available they were eagerly sought out and quickly 
engaged even in times of depression. We then proceeded 
to examine the causes for the decrease in the numbers 
of good workmen. In part we attributed it to the past 
actions of the employers who had neglected to give their 
young hands the careful training characteristic of the 
old millwright days. The present-day master, we said, 
had, under the strain of keen competition and commercial 
pressure, come to regard his workpeople merely as tools 
for doing certain classes of work and so long as they 
could turn out a fair job at some one machine nothing 
more was asked of them. The bigger part of the respon- 
sibility for the disappearance of good workmen lay how- 
ever, in our opinion, with the trade unions. The spirit 
of unionism, we argued, contained something which 
was antagonistic to the principle of good workmanship. 
It sought to produce a uniformity which could not be 
otherwise than a uniform mediocrity. It encouraged the 
idea that a man’s wages, and not his work, should be the 
first object of his thoughts and by many of its principles 
it “‘tended to promote the infamous theory that work 
might be done too quickly or too well.” Its tendency 
was to produce a lower rather than a higher standard 
of mechanical excellence. Unless that tendency was 
speedily reformed the consequences, we said, wouid be 
fatal. It meant nothing less than the ruin of the country 
for upon the skill of its workpeople far more than upon 
its natural resources the nation depended for its continued 
existence. 











KIMOLoBoARD.—A new panelling board just put on 
the market by Cellactite and British Uralite, Ltd., is a 
compound of asbestos and diatomaceous earth. It is 
fire resistant, easy to work, and non-warping. It is light 
and is claimed to have a structure which conduces to 
thermal and sound insulation. The standard boards are 
fsin. thick, and 10ft. by 4ft., 8ft. by, 4ft., 7ft. by 4ft., 
6ft. by 4ft., 5ft. by 4ft., and 4ft. by 4ft. The approximate 
weight is 1-4 1b. per square foot. 
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Suction Gas Tug. 


AN interesting example of one of the latest applications 
of suction gas is furnished by the gas tug ‘‘ Harpen I” 
Figs. | and 2—one of the recent additions to the river fleet 
of a Dortmund mining company, which was required to 
be capable of hauling a total load of 3500 tons in three 
barges from Hochfelder Bridge to the Hohenzollern 
Bridge at Cologne in eighteen hours. This vessel has a 
length of 132ft., a width of 23ft., and a draught of 4ft. 4in. 
It is fitted with two Deutz eight-in-line engines of the 
four-stroke type, each capable of developing 375-400 
B.H.P. at 375-400 r.p.m., which are supplied from a gas- 
producer plant operating on coke as fuel. Both engines 
and producer plant—see Fig. 3—are by the Humboldt 
Deutz Company, of Cologne. An interesting point about the 
design of the main engines is that they so closely resemble 
the firm’s standard C.I. engines in construction that it 
would be possible in a short time to convert them to 
oil engines, should any change in the economic situation 
render this course desirable. High-tension ignition is 
adopted, and starting is effected by compressed air at 
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FiG. 1—SUCTION GAS TUG 


350-450 lb. per square inch. The drive to each propeller 
is taken through a reversing gear-box suitable for a 
maximum load of 415 B.H.P. at 400 r.p.m., and for a 
propeller thrust of 9240lb. The efficiency claimed for 
this gear unit is: Full load, forward, 98 per cent.; full 
load, reverse, 96 per cent. 

The Gas Producer.—The special Humboldt gas producer 
designed for this work is shown in section in Fig. 4. The 
producer body is surrounded by a water jacket which 
serves not only to maintain the producer at a suitable 
temperature, but also to supply steam to the fuel bed 
through the rotating grate. The resulting gas, which has 
a net calorific value of some 112-135 B.Th.U. per cubic 
foot, is drawn by an exhauster through scrubbers or 
purifiers where it is cleaned and cooled by a water spray. 
The provision of the exhauster is necessary owing to the 
conditions of service under which the tug has to operate, 
as it is necessary for the vessel to be capable of taking 
full load almost immediately after starting up, a condition 
which makes a heavy demand upon the gas producer. 
The fuel bed, the wet and dry purifiers, and the piping 
set up a flow resistance to the gases of between 6in. and 
12in. water column, and the provision of an exhauster 
is necessary to facilitate the flow so as to ensure rapid 
acceleration of the engine after a standby period. When 
the plant is first started up the gas drawn from the pro- 
ducer is passed to the chimney, until the colour of flame 
at this point shows that it is suitable for combustion in 
the engine. 

Operation.—To start up the plant 


the exhauster is 





charging valve, winch, and so on, an electric supply at 
120 volts is used, and a separate lighting set and battery 
serves for lighting. When the main engines are shut down 
or only running at slow speed a 40 H.P. high-speed C.I. 


owners, emphasis is laid in commercial and economic 
cireles upon the fact. that the use of home.produced fuel 
in this one vessel is the means of relieving Germany from 
providing at least £2000 a year in foreign exchange for 





engine supplies the power for generating the current, but 
during normal running the generator is coupled to one of 
the main engines. 

In the following table are summarised the results of 
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Fic. 4—GAS PRODUCER 


tests upon two grades of coke. Better results were 
obtained from the smaller size, as it will be seen from the 
table that this gave a gas of 126 B.Th.U. per cubic foot, 





as against 119 B.Th.U. in the case of the larger grade. 
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FIG. 2—ARRANGEMENT 


run for ten to twenty minutes. As soon as a suitable 


quality of gas is produced, the engines are started up by 
means of compressed air from cylinders, and the tug can 
then be got under way. For driving the auxiliary equipment 
such as exhauster, water pumps, rotating grate, hopper 


OF SUCTION GAS TUG 


Swain Sc. 


The recorded total power outputs of the engines of 699 
and 649 B.H.P. on the two occasions do not represent 
the maxima, but were in both cases conditioned by the 
engine speed necessary for the load hauled. 

Apart from the operating economies resulting to the 








Fic. 3—ENGINES AND PRODUCER PLANT ON TEST BED 


the purchase of Diesel oil which would have been necessary 
in the case of an oil-engined installation. 


Extract from Test Reports Showing Fuel Consumptions. 





Test No. aweicea inet SAE eee * 1 2 
Duration of test, hours... ... .. 5 6 
Fuel used nisl reqac igkas Shas Fine coke Coarse coke 
Grade,inch ...0 ... 6. os bi 1% 
Fuel consumption, pounds 5 he Sein 658 696 
Net calorific value, coke, B.Th.U. 
pound weet hed? Sebi) 06h Vteee ee 11,510 11,115 
Net calorific value, gas, B.Th.U. /cubic 
ERIE Se aE ES 126 119 
Speeds : 
FStarboard, r.p.m. 338 334 
Port,rp.m.  ... i.. 349 344 
Power at propellers : 
Starboard, B.H.P. ... 344 320 
Port, B.H.P. ... 355 329 
Total B.H.P. 699 649 


Fuel consumption, pound per propeller 
PUM Ves oni, Nand: te . 00ah, P= - 0-9 1 








Contour Sawing Machine. 


Tue first endless band saw was patented by William 
Newberry, of London, in 1808, but the means of making a 
practical joint in the band was not perfected until 1846, 
when a joint was devised by a French woman, Mademoiselle 
Crepin. Band saws for cutting metal, however, were an 
inch or more in width and were used primarily for 
“* cutting-off ”’ operations. During 1935 and 1936 metal 
cutting band saws have been developed which are only 
win. and }in. wide, a development made possible by 
molybdenum and other alloy steels. 

We have recently obtained particulars of a band saw 
contour sawing machine which combines the functions of 
a metal cutting saw, a continuous band file, and a band 
polisher. This machine, known as the “ Do-all,”’ is manu- 
factured by Continental Machine Specialties, Inc., 
Minneapolis, U.S.A., for which the agent in this country 
is the firm of George H. Alexander Machinery, Ltd., 
Birmingham. 

The accompanying engraving illustrates the “ Metal- 
master ” contour sawing machine, which is the largest of 
the range of ‘ Do-all” filing and sawing machines. This 
type of machine presents several advantages over previous 
methods used in machining and finishing parts which 
would otherwise require operations on any of the following 
machines :—Planer, shaper, nibbler, oxy-acetylene cutter. 
In addition, the finish obtained by the use of the band saw 
and band file is stated to enable hand finishing operations 
to be eliminated. The machine enables parts such as jigs 
and fixtures, dies, punches, templets, in all kinds of mate- 
rial, to be machined and finished. 

These machines are driven by means of a } H.P. electric 
motor through an infinitely variable gear which enables 
any band speed to be obtained between 75ft. and 450ft. 
per minute. Ball bearings are fitted throughout. An air 
pump and jet is provided, which removes the chips to a 
chute at the rear of the machine. The feed is operated by 
means of a mechanical screw action, but a power feed 
with a foot control, so that the operator can use both 
hands, can be obtained. In order to facilitate the tracking 
of the saw blade the upper pulley on the machine has two 
adjustments—a vertical movement for tensioning the 
saw and a tilting movement of the pulley axis. 

The method employed for joining the ends of the saw 
when the machine is used for internal sawing or when a 
new saw is fitted is novel. The machine is provided with a 
semi-automatic electric saw welding device. It is claimed 
that the saw will not break at the weld and that the joint 
can be opened and remade a number of times by resetting 
it in the brazing fixture. Silver solder is used for the 
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joints and it is stated that less than five minutes is required 
for setting up the machine for internal sawing. 

Varying in width from 4in. to }in., the saws used with 
these machines are of a uniform thickness—i.e., the 
dimension from the back of the saw to the teeth—of 
0:025in. The hardness extends only to the base of the 
teeth and they cannot be reset or resharpened. The 
number of teeth per inch varies from eight to thirty-two 
and the blades are made in three grades of hardness. 
Various types of tooth construction are employed, such 
as raker teeth, when one straight tooth follows teeth set 
to the left and to the right ; wave teeth, suitable for cutting 
sheets and tubing. Selection of the saw is chiefly governed 
by the feed, the curvature to be cut, the material, and the 
thickness of the material. 

The file bands are composed of file segments riveted to a 
steel backing band. They are interchangeable with the 

















SAWING AND FILING MACHINE 


saw bands and made in the usual degrees of coarseness 
and types of cut: It is claimed that the continuous file 
has even greater advantages over reciprocating filing than 
band sawing has over reciprocating sawing, because the 
back stroke, which dulls the file, is eliminated. In addition 
an economy is effected because the whole of the file surface 
can he used with a band file. 

An emery cloth band, lin. wide, can be used on the 
machine for band polishing work. These bands are 
supplied with the usual grades and grits. The manu- 
facturers state that band polishing is more economical 
than hand polishing with emery cloth because the correct 
speed can be maintained and therefore the emery will not 
wear so quickly. 








Jig Borer Measuring System. 


WE described in our issue for December 18th, 1936, 
the Newall jig boring machine, which is notable for its 
new system of linear measurement and for the incorpora- 
tion of the ‘“‘H” gear variable-speed drive. A descrip- 
tion of the last-named device appeared in our issue for 
July 2nd, 1937. On a recent visit to the showrooms of 
the agents for these machines—E. H. Jones (Machine 


method of measurement used for setting the table. 


of the table. 
used for positioning the table and also the trains of rollers, 


the longitudinal slide. It can be seen that certain altera- 
tions have been made in the arrangement for accommodat- 

















MICROMETER ATTACHMENT 


ing the rollers and the method of supporting the micro- 
meter attachment on them. The ground channel ways 
for the reception of the rollers are now made in toothed 
formation for the purpose of facilitating the removal of 
dirt which might otherwise impair the accuracy of the 
results obtained. 

The micrometer attachment shown above rests on the 
channel ways on a hardened and lapped intermediary 
piece situated on the underside of the attachment, forming 


we were able to obtain further particulars of the interesting 


As explained in our previous article, the measuring 
system employs lapped rollers for the main lin. divisions 
of table setting for both the longitudinal and cross motions 
The accompanying engravings show the 
micrometer device—known as the “ Micro Locator ”’— 


with the micrometer attachment in position for setting 


number of whole inches in the measurement to be trans- 
ferred. On the table are fitted two pins, each of which can 
be made to engage, through an intermediary ground 
washer, with the anvil of the micrometer dial on the 
attachment according to whether the measurement is 
to be applied to the longitudinal or the cross motions. 
The dial is carried on a ball-bearing slide on the base 
casting of the attachment, its position over the range of 
lin. being determined by rotating the knurled thimble of 
the micrometer screw. By this means the table can be 
moved a whole number of inches and the part of an inch 
to correspond with any desired measurement, as explained 
in the previous article. 








Horizontal Drilling and Tapping 
Machine. 


THE accompanying engraving illustrates an all-electric 
horizontal drilling and tapping machine supplied to the 
London and North-Eastern Railway Company for loco- 
motive work by Kitchen and Wade, Ltd., of Halifax. 
It was designed for the quick handling of fire-boxes, 
foundation rings, &c., and, as can be easily visualised, 
is particularly suitable for any work which has to be 
drilled on several sides with only one setting. The table 
is circular and 6ft. diameter. It has electric traverses 
in and out, and also rotary motion either way, all of which 
are controlled by push-button. The bed for the table is 
securely fastened to the main, or traverse, bed of the 
machine, on which the column traverses. This traverse 
is by hand only, but is made particularly sensitive by the 
introduction of ball bearing rollers in the bottom slide. 
The column itself is made in two portions and can be 
swivelled to any angle by means of a ratchet lever at the 
bottom. The swivelling portion has generous ways to 
receive the drill head or saddle. The saddle is driven by 
a built-in motor, and the spindle has from six to nine 




















ALL -ELECTRIC DRILLING 


a two-point support. Towards the front of the attach- 
ment on the underside is fitted a large diameter hardened 
and ground steel ball, the lower part of which can be made 
to engage between any two of the rollers in the measuring 
train. Thus a support is obtained for the attachment, 
with a location at any one of the lin. divisions formed 
by the roller train. 

The trains of rollers are fitted with scales of inches 
alongside, so that the micrometer attachment can be 





Tools), Ltd., of The Hyde, Hendon, London, N.W.9— 





MIcRO - LOCATOR 


ON LONGITUDINAL SLIDE 


readily placed in the correct position, according to the 


AND TAPPING MACHINE 


spindle speeds, according to the duty demanded. The 
gear-box contains hardened nickel-chrome gears mounted 
in ball bearings, and lubricated by internal oil pump. 
Three independent rates of power feed, which may be 
used at any speed, are embodied, while fine and quick 
hand feeds to the spindle are also included. The following 
table gives the principal dimensions :— 


Horizontal travel of spindle ... i1ft. 


Vertical travel of spindle 2ft. 6in. 

Head diameters ize 2in. 

End bores, Morse No. 4 

Table diameters Taxes 6ft. 

Table in and out traverse 3ft. 

Fleor space... ... ... 18ft. x 15ft. 6in. 
Overall height ie aie 8ft. 6in. 
Approximate net weight 94 tons 








R.A.F. TravEes.—The Air Ministry announces that 
approximately 400 Boy Entrants will be required in 
September for training in the Royal Air Force trades of 
armourer, photographer, and wireless operator. Candi- 
dates must be not less than 15}? and under 17} years of 
age on September Ist, 1937. Entry is by selection from 
among candidates found to be educationally suitable 
and medically fit. Full particulars are contained in 
A.M. Pamphlet 54, which may be had, free, from the 
Inspector of Recruiting, Royal Air Force, Victory House, 
Kingsway, London, W.C.2. 


ESTIMATION OF CaDMIUM.—Volatilisation of cadmium 
from alloys rich in tin can be made so complete without 
appreciable loss of tin that it has been adopted as a 
method of analysis. In a recent publication of the 
International Tin Research and Development Council, 
Professor D. Hanson and Dr. W. T. Pell-Walpole have 
described the procedure they have developed during their 
investigations on the constitution of alloys of cadmium 
and antimony with tin. The alloy is weighed into porce- 
lain combustion boats which are then maintained at 
700-730 deg. Cent. for thirty minutes in a silica tube 
connected to a vacuum pump to assist the volatilisation 
of the cadmium. Several estimates may be made simul- 
taneously. The degree of accuracy was checked and found 








to be perfectly satisfactory. 
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Industrial Zoning* 
By HUGH BEAVER, M.I. Chem. E. 


IN putting forward for consideration on this occasion a 
paper with this title and subject, some word of explana- 
tion, and it may be apology, is needed. A purely tech- 
nical engineering paper would be much more easily trans- 
planted from one country to another than can be a paper 
which deals with the adaptation of engineering experi- 
ence and training to the economic solution of the particular 
problems of my own country. This paper does not seek, 
and could not attempt, to discuss conditions or problems 
in Canada. It deals specifically with those of Great 
Britain. But although conditions there are in many ways 
so different that it might seem no analogies could be drawn, 
fundamentally the evils of industrial depression and unem- 
ployment, and their causes, are, I am convinced, the 
same or very similar on both sides of the Atlantic. If it 
were otherwise, it would be merely to waste your time and 
your patience, to offer a paper that could have no applica- 
tion to your own conditions, and no interest to yourselves. 
I believe, however, on the contrary, that there is a good 


deal that you can learn from our mistakes—and at worst | 


you may be able to offer us useful constructive criticism 
when you know the facts. 

With this explanation and apology, I will proceed to 
discuss the subject of my paper—Industrial Zoning— 
wholly and solely from the point of view of my own country 
and by way of examination of those conditions, of which 
I have first-hand knowledge. In the first place, I 
would explain what I mean to include in “* Industrial 
Zoning.” It will, I hope, emerge more clearly in the course 
of the paper, but it will simplify matters for me to explain 
at once that I take the title, for want of something better, 
to refer to the whole question of the economic and tech- 
nical direction of a nation’s industrial activities for the 
greatest efficiency and greatest convenience. 

We have had something like two hundred years of indus- 
trialisatiori in Great Britain ; certainly one hundrpd and 
fifty years of quite intense industrialisation. By 1800 
there was already the nucleus of a Black Country. It may 
therefore seem curious and pathetic that at this stage of 
our history we should be discussing the question of indus- 
trial planning ; but so it is. The fact is that it is only in 
recent years that Governments and rulers have found them- 
selves faced with the necessity of making effective decisions 
and taking active steps on such matters as how indus- 
tries shall be encouraged and protected, and where and 
in what circumstances they shall operate. This is a com- 
plete reversal of the whole attitude of our country for the 
past six generations. It means the definite interference by 
Government in private and business activities to an ever- 
increasing degree. But in spite of that it is quite generally 
recognised that the necessity exists; and practically the 
only debate is how this new obligation of Government is 
to be exercised. And a very grave problem and responsi- 
bility it is proving. 

May I give you a few facts and figures of our own 
country, so as to fill in the background to these problems 
as they present themselves to us in Great Britain. 



















Fig. 1 shows an industrial map of Great Britain. If we 
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Fic. 1—INDUSTRIAL MAP OF BRITAIN 


exclude all north of a line joining Glasgow with Aberdeen, 
and all west of a line joining Glasgow with Swansea in 
South Wales, we shall have an area of approximately 
61,000 square miles, which contains almost the whole 
industrial life of Great Britain, and over 95 per cent. of 
the population. In this area there are 46,000 miles of 
railway and 25,000 miles of first-class roads, with a net- 
work of good secondary roads. There are more than 
a 1000 miles of modernised and well-used internal naviga- 
tion. There are at least sixty recognised ports, and there 
is no spot more than 60 miles from the sea coast. Geo- 
graphically therefore it would seem that there could 
searcely be a more ideal position for economical develop- 
ment. 

With regard to resources, we have at least 100,000 
million tons of proved reserves of coal, the equivalent of, 
say, 400 years’ working at our highest output. We have 





* Paper presented at the Semicentennial Meeting of the 
Engineering Institute of Canada, in Montreal, June, 1937. 





still extensive deposits of iron ore, including perhaps 
the cheapest workings in the world—Corby in North- 
ampton—where the ore is probably mined and delivered 
at a cost of ls. 6d. (say, 36 cents) per long ton at the 
adjacent steel works. Admittedly, there are many raw 
materials and natural resources that we have not. But I 
would only say this, that the natural riches that first started 
our industrial developments are by no means exhausted. 

Taking another point of view, we have probably not 
much less than £400 per head of population invested in 
industry and manufacture. We manufacture 2000 million 
pounds worth of goods a year, excluding the annual value 
of food, drink, timber, mining industries, as well as build- 
ing and contracting and public utility companies, which 
between them total another 1500 million pounds per 
annum. Our imports and exports approach 1500 million 
pounds and our overseas invisible exports, in such services 
as shipping, banking, insurance, &c., total another 
350 million pounds. We have the highest value of exports 
of any country in the world. We are easily the premier 
shipbuilding nation. Our steel and iron output in 1936 
was the greatest in our history. 


UNEMPLOYMENT. 


By many standards, then, we are not unsuccessful. Lest, 
however, you should think that I speak in any spirit of 
boasting, I now refer you to Fig. 2, which eloquently 
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FIG. 2—POSITION OF DEPRESSED AREAS 


illustrates the domestic problem which most deeply con- 
cerns us now in Great Britain, namely, the existence of 
large derelict or semi-derelict regions known as the 
Depressed Areas, or, more euphemistically, the Special 
Areas. They are shown black, and comprise those parts 
of the country where, broadly speaking, the unemployed 
population averages—or until recently averaged—more 
than 35 per cent. of the available labour. In many parts 
the average unemployment is higher; in a few cases up 
to 80, 90, and almost 100 per cent. 

If one were to include as well all those areas where 
the percentage is as high as 25 per cent., very much more 
of the map would be coloured black. Since 1919 we have 
never had less than about 1} to 2 millions of male un- 
employed, and when two years ago special action was 
taken in respect of the distressed areas, the unemploy- 
ment figure for the whole of Great Britain was 16-3 per 
cent. In 1931-32, the figure far exceeded 3 million, and 
even now when we are in the midst of a kind of a boom, 
there are still probably over 2} millions. I say ‘“ prob- 
ably ” because it is exceedingly difficult to interpret all 
the unemployment statistics and figures, and it would 
merely confuse the issue to descend to details that do not 
affect the broad principles. 

Unemployment has thus apparently become one of the 
chronic phases of our industrial conditions. For every six 
men on the pay roll there is one invisible employee per- 
manently to be carried who does nothing for his cost. 
Our unemployment relief system has been fiercely criticised. 
But, after all, in this as in so many other of our problems 
there is no alternative. Civilisation and humanity will 
no longer permit such matters to be ruled solely by the 
harsh economic laws of nature. Our annual expendi- 
ture on unemployment, taking into consideration all the 
different channels of relief, is not less than £200,000,000, 
the equivalent of over 20 per cent. of our national Budget. 
This, as a serious handicap on industry, needs no emphasis. 
The deplorable state of affairs is even a greater potential 
handicap, in its effect on the character and morale of a 
large part of our citizenship. May I quote from a report 
that was recently made public, giving the results of a con- 
scientious and sympathetic inquiry by a hard-headed, 
cold-blooded engineer into the possibilities of reviving 
industry in one of the hardest hit of all our depressed or 
special areas ? 

“The most immediate apparent fact in present 

conditions is that the grouping of population 

and the location of villages having been fixed solely by 
the position of coal pits, the result is a haphazard, 
illogical, and now utterly uneconomic state of affairs. 

Many of the villages have been left as it were by the 

receding tide, in deserted, stagnant backwaters. No 

traffic stream will ever come near them again. There is 
no hope or chance of any industry ever being established 
in their midst. There cannot even be an efficient supply 
of ordinary services, schools, drainage, &c. The out- 








look of people in such circumstances must be hopeless 
and demoralised in the extreme. They have never had 
any amenities and but few services ; and now they have 
no prospects. 

Since owing to their situation, neither industry nor 
even civilised conditions can ever come to these isolated 
spots, it is our suggestion that the worst and most 
isolated of such villages should be abandoned and 
demolished and the individuals housed elsewhere, where 
they can receive the facilities, services and amenities 
that they should; and at least have some hope of 
obtaining employment. 

This resettlement should be made part of a definite 
and detailed survey and study, so as to plan the district 
generally on new lines—that is to say concentrate the 
population from derelict and backwater villages into 
strategic centres, with good communications and all 
social services. By this means labour could be 
organised so as to be available, if and when the demand 
for it arose. In due course, too, if industries should 
turn to this area, there would be suitable localities for 
them to go to. Improved roads will in themselves bring 
increased traffic, which will in turn induce development 
and business. Moreover, the provision of modern social 
services would incidentally be much more economical 
and satisfactory; and the moral and mental deterioration 
of a considerable portion of the community would be 
prevented.” 


That may appear pessimistic, but it has, I think, to be 
accepted as fundamentally true. In South Wales the 
position is in some parts even more acute. Although the 
prospects of revival of industry are more promising, the 
numbers involved are much larger. In a monumental 
Survey,t just completed (1937), Professor Marquand sums 
up as follows :— 


‘Our Survey of the industrial situation of the region 
has revealed that there has been a measure of recovery 
from the depths of the depression of 1930-1933 ; but 
that there still remains a mass of chronic unemploy- 
ment which is peculiar to this and other depressed 
regions which have not developed large new industries 
to compensate for the contraction of basic activities 
such as coal mining and steel making. The population 
of the region is rapidly adjusting itself to the changed 
circumstances by migration from the region. Such 
growth of new enterprises as has taken place has been 
too small to make any appreciable reduction of the 
surplus of labour attached to the older industries.” 


Merthyr Tydfil, once with a population of over 80,000, 
long since dwindling and now below 65,000, epitomises in 
concentrated form the experience of South Wales. For 
one hundred and fifty years the area ranked as one of the 
most important iron and steel centres in the world. At 
one time it easily outdistanced all competition. The great 
Dowlais works where Bessemer carried out his experiments 
were in operation before 1750. The Cyfarthfa works were 
in 1803 the largest individual ironworks in the world, and 
there were at least two other great works nearby. All are 
now derelict, and there is scarcely a prosperous business in 
the town. The local rates are now the highest in the whole 
country—27s. 6d. in the £, as compared with an average 
throughout the country of probably 9s.; and of these 
rates 55 per cent. is required for public assistance. 

I will not pursue the matter. I have said enough to 
show how serious is the problem and to what a considerable 
degree our industrial plan—so far as any hitherto existed— 
has broken down. Let me now briefly refer to some of the 
causes of the breakdown as they appear to me. 

Unemployment and depression have been  world- 
wide. Every industry and business almost has been 
affected. In our own country there has in the last three 
years been a general improvement, led by an unusual and 
unexpected expansion of speculative house building, and 
maintained or at least accentuated by the rearmament 
programme. But this minor boom only serves to illustrate 
even more clearly how permanently unemployment seems 
to have become established and concentrated in certain 
industries and certain localities. 

What are the special causes ? 
summarised as follows :— 

Antiquated plant and obsolete processes unable to 
compete with more modern and more efficient methods. 

Exhaustion of old sources of supply and the discovery of 
alternative raw materials; the substitution of new 
products for old—for instance, of oil for coal, 

Removal of industry to more suitable locations, as the 
big Welsh steel works from the narrow inland valleys to 
the sea coast. 

Mechanisation. 

Ratianalisation. 

Political reasons, such as the policies of foreign countries 
and of our own Government ; trade barriers, protection, 
subsidies, national self-sufficiency. 

Financial reasons, such as deflation and the premature 
return to the gold standard. 

Uneconomic and inefficient administration of many of 
the great industrial companies. 

Over-expansion, which, required during the war for 
national reasons,and encouraged by the notorious Excess 
Profits Duty, led to the creation of fixed assets that 
subsequently turned out to be heavy liabilities. 


And I would venture to add :— 


Nepotism in administration. The attempt to retain 
family control of the big industrial businesses that were 
started in the latter half of the last century has almost 
invariably been disastrous. 

Both to employers and employed in some, perhaps most, 
of the basic heavy industries on which our pre-war progress 
was based, prosperity and money came too easily. Pro- 
fessor Marquand, in his survey, points out that “ although 
South Wales has a long record of iron and tinplate pro- 
duction, it has never developed an important engineering 
industry. This failure of South Wales to develop an 
important engineering industry, like its failure to develop 
other secondary industries, was caused by the concen- 
tration on coal and tinplate in the times of prosperity.” 
The position was much the same on the West Durham 
coalfield. 

Although there is at the moment such a strain on the 


They may, I think, be 





t The Second Industrial Survey of South Wales, 1937 


(Marquand). 
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resources of our steel and iron industries, that we are 
experiencing something in the nature of a boom, and all 
the worries of rationing of steel and other supplies, and 
although in other directions—such as shipbuilding— 
there has been a remarkable improvement in the last two 
years, yet there are still industries severely hit, such as 
mining, textiles, railways, and shipping. Except in the 
south-east and round Birmingham, real prosperity is 
perhaps still some considerable way off. 


DEPRESSED AREAS. 


But attention is naturally focused on the special 
or depressed areas, and on the many steps that Govern- 
ment has taken to alleviate conditions there, and the 
many plans to that end that have been recommended to 
Government. It is of importance, therefore, to consider 
exactly what has been the nature and extent of this new 
form of direct intervention by the State into the promotion 
of individual industrial activity. The policy of the Govern- 
ment was stated as follows by Mr. Neville Chamberlain 
at the end of 1934 :— 


Although in the present case we need not describe the 
disease as desperate, it certainly is sufficiently exceptional 
to warrant exceptional treatment. What we want here, as 
it seems to us, is something more rapid, more direct, 
less orthodox, if you like, than the ordinary plan, and 
if we are to do what seems to me even more important 
than the improvement of the physical condition, if 
we are to effect the spiritual regeneration of these 
areas, and if we are to inspire their people with a new 
interest in life and a new hope for the future, we have 
to convince them that these reports are not going to 
gather dust in some remote pigeon hole, but that they 
will be the subject of continuous executive action. .. . 

We have resolved to cut through all the ordinary 
methods and adopt a plan which we conceive is more 
suitable to these special conditions than the methods 
which, in the ordinary course, would be applied to such 
a problem. ... 

We are going to give the Commissioners (who were 
specifically appointed by the Special Areas (Develop- 
ment and Improvement) Act of 1934), a very wide 
discretion. They must not be afraid of trying experi- 
ments even if those experiments fail. 


Up: to date a sum of about £20,000,000 has been 
expended under this new legislation, or is pledged for 
expenditure in the special areas. Considerable assistance 
has been given to all sorts of social improvement plans, 
the provision of necessary services, land settlement, 
remedial work, such as the renovation and extension of 
derelict harbours, the provision of capital at low rates 
for new speculative and struggling factories with very 
moderate, or sometimes no, security. There are other 
and numerous unusual inducements offered to manufac- 
turers to settle in the special areas, provision of free 
sites, assistance in the building of factories, partial 
remission of rates and rentals, &c. In addition to such 
concrete action, there is a vast deal of quiet and unobtru- 
sive persuasion, particularly in regard to foreign 
immigrants who require permits for permanent residence 
in Great Britain. 

All these efforts, very briefly summarised above, are 
openly and definitely directed solely to the encourage- 
ment of industries to establish themselves in certain 
parts of the country, for the sole reason that there is 
in those parts an excess of unemployment. In the circum- 
stances it has not been attempted to take a broader view. 
In this the Government has had the assistance of numerous 
local Industrial Development Councils and Development 
Boards—which have had a great value as a focus of local 
activity and enthusiasm, and whose great advantage 
is that they have never attempted to take other than 
very local or wholly one-sided and single-minded views 
of the problem—that of their own locality. 

Without implying any criticism of the special area 
policy, it must be admitted—and is recognised by Govern- 
ment—that to act on these lines to any great extent 
might involve an upsetting of the industrial balance ; 
and that Government has as yet no means of assessing 
the claims and rights of applicants on the one hand, and 
of established and threatened industries on the other. 
Almost every work so established by Government 
assistance in a cial area is in competition with 
some other works that have not had Government assist- 
ance. Government has been the first to realise the 
serious implications and responsibilities that would, if 
pressed too far, necessarily follow from such a policy, 
forced on them as it has been by circumstances, but 
contrary to their old conceptions and traditions. 


Trapine EstTaTEs. 


In this connection it is, I think, worth while to consider 
in rather greater detail the action that Government has 
taken in regard to the setting up of trading estates, 
because here we come more immediately to the problem 
of industrial planning and zoning. This is, in fact, so 
far the most interesting and important action that has 
so far been taken, and involves an ultimate commitment 
of probably £10 to £15 million pounds. There are three 
Government trading estates—one in Scotland in Renfrew- 
shire, one at Gateshead south of the Tyne, to serve the 
North-East Coast area, and one in South Wales. The 
first is as yet only in embryo stage; the other two have 
already progressed some distance. The underlying policy 
was that they should be designed to encourage the growth 
of new types of industry in areas hitherto dedicated 
almost wholly to heavy industries, and that they should 
thereby spread the risks, so to speak, and tap new uses 
for the surplus labour. 

There have been a number of so-called trading estates 
established in Great Britain in the past twenty to thirty 
years, promoted by private interests and carried on on 
purely business lines. There is the big Trafford Park 
Estate, on the Manchester Ship Canal; the Slough 
Trading Estate; the two industrial garden cities of 
Welwyn and Letchworth, and the Ford Estate, and several 
others nearby on the lower Thames. In every case they 
provide sites, build factories, and give services. The 
Trafford Park Estate is largely devoted to heavy industry ; 
the Slough Estate, 20 miles west of London, was more or 
less started from a famous motor dump after the war. 
According to the latest published figures about 300 acres 


15 acres a year, housing altogether some 200 factories, 
employing directly over 20,000 employees. The Slough 
Estate is an exceedingly well-managed, and now a very 
prosperous, business. 

The industrial garden cities of Letchworth and Welwyn 
are on rather different lines. They aimed at providing 
ruralised industrial areas, the sort of development that 
had taken place at Bournville round the Cadbury 
cocoa and chocolate works, or, later, at Port Sunlight 
the Lever Company’s soap works. In'them industrialisa- 
tion has been on a comparatively smaller scale. Letch- 
worth, started in~1903, housed by 1936 a population of 
16,000 and about sixty industries. Welwyn, established 
in 1920, had (in 1936) a population of about 10,000 and 
forty factories. 

But it was not really any of these developments that 
inspired the Government’s new trading estate policy, 
but rather the intense industrial development during 
the last ten years in London and the Greater London area. 

The Greater London area comprises now about 2000 
square miles, and the diameter of the circle is some- 
thing like 50 miles. The population has increased a 
million in the last decade. In 1905 there were computed 
to be 14,500 factories in the area. In 1930 there were 27,000 
of @ greatly increased average size. These factories are 
mainly of the semi-luxury and consumer-goods type. 
The reason why they have been established in such 
numbers in and near London is solely the proximity 
to the immense market of ten million people. Cost of 
land, building restrictions, difficulties of transport and 
travel, severe restrictions in regard to noxious fumes and 
trade effluents, none of these discouraging factors could 
outweigh the immense advantage of having the consumer 
within hourly delivery distance of the manufacturer ; 
and so far labour has always been available and amenable. 
It is this amazing London development that has given 
rise to the many alarmist reports of the drift of industry 
from the North of England to the South. Strictly 
speaking there has been no such drift. 

The location of the first Government trading estate 
was at Gateshead, and it was decided after the most care- 
ful consideration as to the possibility of repeating the 
London experience there on a smaller scale. 

A 10-mile circle can be drawn with its centre approxi- 
mately at Newcastle, to include a population of over 
one million people, a population that after years of 
depression is beginning to benefit by the improvement in 
the steel trades, armaments, munitions, shipbuilding, &c. 
It was argued that there was scope for the establishment 
of a light-industry trading estate on the outskirts of this 
big potential market. Although 700 acres in extent, the 
Gateshead Trading Estate is right on the edge of a most 
thickly populated area. It is only ten minutes by motor 
to the centre of Newcastle. Work was only started in the 
autumn of 1936, and already over thirty factories are being 
built. It is true that some were attracted by Govern- 
ment’s special terms, but, broadly speaking, the original 
policy clearly is being justified. The capital has been pro- 
vided by Government, but ultimately a reasonable return 
has to be obtained for it, and the rents have been fixed 
accordingly, and accepted without difficulty or demur. 
It is clear therefore that in this respect the Government 
trading estate has filled a want. I would like, before 
passing on, to give a sketch (Fig. 3) showing the planning 





It was located in 
one of the populous valleys within a few miles of Cardiff, 
and also within reach of several of the most stricken 
valleys, there being an unemployed population of 31,000 


mately designed on smaller lines. 


in a 10-mile circle from it. The arguments were not 
the same as on the North-East Coast, and they had regard 
perhaps a little less to the industrial than to the local 
and psychological aspects. But these, too, are considera- 
tions that must be borne in mind in planning. A senior 
medical officer in Wales recently found an expianation for 
some of the abnormal developments in medical history in 
that country in “the national characteristics of the 
Welsh: for example, the intense conservatism of their 
social habits, the closeness and tenacity of their family 
relationships, and their fatalistic outlook.” In those 
characteristics are to be found, too, many of the causes 
both of their success and of the exceptional difficulty of 
their present industrial position. Psychological condi- 
tions, in fact, play no small part in many of the special 
areas. In West Durham and West Cumberland, for 
instance, one of the major difficulties is the absence of 
big leadership—in which respect the North-East Coast 
has fortunately never failed. 


State ConTROL. 


These activities of Government have not been made 
without incurring considerable criticism and doubt. Some 
critics have been inspired quite naturally by the threat to 
their own existing interests; others on broader grounds 
have deprecated the intrusion of Government into the 
industrial arena ; others, though sympathetic, have been 
unconvinced of the likelihood of success of the measures 
adopted. But these critics have none of them fully 
realised how many steps Government had already, 
and long since, taken in this very direction of 
directly influencing and controlling industry, and, 
in fact, actually participating in industrial activity. 
A few instances will suffice. There is now operat- 
ing in Great Britain a very close steel federation, which was 
forced into existence in the teeth of opposition and warring 
interests, largely by the power of the Bank of England, 
obviously and admittedly interpreting the views of 
the Government. It was quite openly promised that a 
measure of protection would be granted by Government 
as soon as the steel makers had “ put their house in order ” 
along lines that met with Government’s approval—and not 
otherwise. Government’s action in this respect has had 
the profoundest effect on industrial activity in Great 
Britain. 

Again, in connection generally with protective tariffs, 
which have apparently become part of the permanent 
policy of all our political parties, there is an Imports 
Duties Advisory Committee whose primary task it is to 
examine the arguments put forward by different tradés 
asking for tariff protection, and on their advice Govern- 
ment may decide to protect a particular manufacture or 
not. It has been a natural development for this Com- 
mittee to be employed by Government to examine gene- 
rally into economic and industrial questions, such as 
the feasibility or practicability of new manufacturing pro- 
posals that are submitted to Government by private 
interests. 

Government is, in fact, increasingly finding itself faceu 





with such problems. Quite recently there has been con- 
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of this Gateshead Estate, because by the close co-opera- 
tion of the business man, of the engineer and architect it 
has, in fact, been sought to lay it out on lines that will 
avoid the worst failings of some industrial developments. 
The South Wales Trading Estate was necessarily planned 
on rather different lines. The industrialisation of Wales, 
having been based on coal and iron, has taken place in the 
coal and iron bearing valleys that run inland from Newport 
and Cardiff, likethefingersofahand. The transfer of labour 
from areas where industry has failed, to those parts where 
labour is wanted, is the obvious and to some extent an 
inevitable result and solution of such industrial decay as 
has taken place in the depressed areas. But South Wales has 
already lost heavily in population since the war. Nearly a 
quarter of a million have migrated, being nearly 10 per cent. 
ofits population, and there has been an actual net fall of 
population of at least 100,000. If this drain were not 
checked Wales would be destined to become depopulated. 
On the other hand, transfer within the area of South 
Wales itself was considered uneconomic. The houses 
and the services already existed, and the wholesale aban- 
donment of adequate habitations and their rebuilding a 
few miles away seemed unjustifiable, and would certainly 
have been very unpopular. Moreover, there is not the 
concentration of population in South Wales that there is 
in the Newcastle area. The same objectives could not 
therefore be sought, and it was for consideration whether 
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a trading estate was justified. A trading estate was ulti- 
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FIG. 3—PLAN OF GATESHEAD TRADING ESTATE 


siderable debate and agitation on the question of the manu- 
facture of calcium carbide in Great Britain, which is at 
present all imported. It seems practically certain that its 
manufacture without tariff protection is not practicable, 
because of the great difference in the cost of power 
between Great Britain and Norway. Be that as it may, a 
proposal was brought forward by private interests which 
did not immediately ask for any Government assistance 
beyond the securing of statutory powers to develop hydro- 
electric power in the Highlands of Scotland. Great pressure 
was brought to bear on Government from different sides to 
support a scheme of national importance, and alternatively 
to oppose it, unless it were located in one of the special 
areas. The arguments and the struggle were heated in 
the extreme. They became almost wholly centred on the 
“ special areas plea” without much consideration of any 
other points. Government itself succeeded in remaining 
more or less neutral, and the proposal failed in Parliament. 
But it has now been announced that Government will 
appoint a committee to discover whether or not carbide 
could or should be manufactured in Great Britain. If it 
decides favourably, presumably Government will take 
steps to initiate the new manufacture. 

A similar investigation is now being made into the 
question of the development on a large scale in Great 
Britain of the German Fischer Tropsch process for the 
distillation of oil from coal. Another great controversy 
raged a year ago, again involving Government and its 
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advisers, in regard to the proposed establishment of a 
steel works at Jarrow on Tyne, where grave unemployment 
had existed, and still exists, by the collapse more than 
twelve years ago of the great shipbuilding firm of Palmers. 

These are only a few instances, but they are sufficient 
to show that, whether it is theoretically desirable or not, 
Government has already practically become the absolute 
arbiter to decide, in the final recourse, as to the establish- 
ment and location of any new industry. It seems certain 
that such responsibility will increase, and seeing that 
obviously there is as yet no sort of definite national policy 
nor even the information on which to base such a policy, 
the appointment of a Royal Commission which was 
recently announced, to study the question of the location 
of industry and kindred matters, is clearly not premature. 

When that Royal Commission starts its review—or 
whenever and in whatever way Government, or legislators, 
economists or industrialists seek to reach definite con- 
clusions as to the policy that should govern the establish- 
ment and location of industry in Great Britain—then it is 
essential that the long view rather than the local view 
shall be taken. It is, for instance, not necessarily to be 
assumed, because “‘ depressed areas” exist, with large 
aggregations of unemployed people, that it is ultimately 
either sound economics or in the widest national interest 
to re-establish new industries there. It is the natural 
course ; it may seem the most humane; but it may not 
really be the wisest. I am not saying that I myself would 
subscribe to such a view, but one is not justified in taking 
it for granted one way or the other, and then basing one’s 
solution of the problem on what may be a faulty premise. 
Without ceding to anyone in active sympathy with the 
special areas, it has to be remembered that in population 
they represent but 7 per cent. of the whole population of 
Great Britain and that while there are something over 
350,000 unemployed in the special areas, there are five 
times as many unemployed spread over the rest of the 
country. There are other areas and other industries that 
have been for years in only slightly worse state than the 
special areas. 

On the other hand, it is equally not to be assumed, for 
instance, that the boundless extension of London, indus- 
trially or domestically, is necessarily advantageous. 
There are many who think it should be prevented. Others 
confidently and happily estimate that the growth of the 
future will far exceed that which has so far taken place. 
One distinguished economist recently calculated that half 
the population of England and Wales would be living in 
London by the end of this century. At present its share 
is only a little over a quarter. Sir Raymond Unwin, Past- 
President of the Royal Institute of British Architects, has 
made a careful study of 1145 entirely new factories that 
were established in London itself in the ten or twelve 
years following the war, employing directly 131,569, and 
thus affecting a population of at least 500,000, a fresh 
industrial city in itself—fifty times the size of Welwyn. 
Had it been split up into, say, five industrial units, he 
claimed that in all respects the position would have been 
more satisfactory and sounder. This will provide a knotty 
problem for the Royal Commission on the location of 
industry. 

But in fact the drawing up of any detailed instructions 
in such a matter as the location of industry does seem an 
almost impossible task. If and when the power of decision 
as to the establishment or prevention of individual indus- 
tries lies with Government, except in special circumstances, 
it would end all private enterprise. On the other hand, 
Government should be able to ascertain the basic causes 
that are handicapping existing industry, or preventing 
new industries being established ; and the main factors 
that have operated favourably or unfavourably in existing 
and past industrial developments. 

If I may quote from a work to which I have already 
referred :—‘* Alfred Weber’s well-known work on the 
location of industry{ was intended to be the preliminary to 
a realistic description of the facts of existing industrial 
location in Germany. He never completed his realistic 
study ; but since he wrote, many descriptive accounts 
have been written which throw light upon the theory. 
The time, indeed, seems ripe for a further careful state- 
ment of how the theory of location stands to-day. There 
is reason to doubt whether the theory can ever become 
sufficiently positive to be applied without hesitation to 
any concrete situation. But we ought, nevertheless, to 
avail ourselves of all the lessons which can be easily derived 
from past experience.” 

CONTROLLED TRANSPORT. 

The root of the whole matter will, I believe, be found to 
be in cheap transport and cheap power. In 1921 was 
passed the Railways Act, which—more or less compulsorily 
—amalgamated into four main systems the 123 railways, 
large and small, which still survived from the many 
hundreds promoted and built in the years between 1830 
and 1910. I would be venturing on a thorny path were I 
to explore in detail the present railway position. 
venture to say that ultimately Government, or at least 
centralised, control will become complete. The pressure 
for co-ordination and rationalisation in order to cheapen 
transport will increase until finally the four railway 
groups will become one. The complete main line electrifi- 
cation recommended by a Commission some years ago at 
a cost of £250,000,000 by itself would involve Government 
financing and probably Government control direct or 
indirect. 

The growing complexity of modern transport and the inter- 
dependence of all forms of transport activity do, indeed, 
seem to make it proper that the burden of such an essential 
service as transport should be undertaken by the State, 
for not only is the cost of transport the principal item in 
many manufactures, but is becoming the arbiter of 
modern life. It is, for instance, transport alone that makes 
great cities possible, which in these times provide one of the 
great social, economic, and political problems we have to 
face. At the same time, nowhere is such hopelessly chaotic 
and inefficient cross-carriage of goods and passengers to 
be seen as in our great cities. Mr. Pick, the chief executive 
of the London Passenger Transport Board, quotes in his 
presidential address to the British Institute of Transport 
the case of two large boroughs of London, Acton and 
Hammersmith, which are both residential and manufac- 
turing areas, with populations respectively of 70,500 and 
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135,500. Acton turns out 13,500 workers and takes in 
14,500; Hammersmith turns out 32,000 and takes in 
29,000. The residents of many of the dormitory suburbs 
of London spend two to three hours a day travelling to 
and from their work. 

Quite recently the central Government has taken over 
all the trunk roads in the country. This foreshadows a 
national policy in regard to road transport. 

The Road and Rail Traffic Act of 1933 was designed to 
control to some extent road traffic in order to bring co- 
ordination between rail and road services. But road 
transport is still a free agent as regards charges, and in 
competition for traffic; of the 400,000 or so vehicles on 
British roads in 1934, 70 to 80 per cent. were owned by 
manufacturers or dealers in commodities. The issue of 
vehicle licences is now being fairly strictly administered, 
but there is still a great deal of costly and futile com- 
petition taking place, to no one’s ultimate prosperity. 

The ports of Great Britain are not centrally controlled 
to the extent that the national ports of Canada are. In 
some ways and for some reasons—but not as yet financial— 
such a policy may be even more desirable in our country. 
If a circle of 100 miles be drawn from any of the major 
ports in England, London, Southampton, Bristol, Liver- 
pool, Hull, Tyne, they will each be found to have a distri- 
bution area of about 20,000,000 persons, a total of three 
times the population of Great Britain. Obviously there 
must be much overlapping. The benefits of coastwise 
traffic in permitting the cheapest form of carriage for many 
things have only been very partially utilised. Tramp 
shipping has recently been assisted by our Government, 
but it is difficult to estimate how this is affecting other 
classes of transport. 

If, as is clear, transport may be the ruling factor in the 
location of industry ; if cost of transport is a preponderat- 
ing factor in the industrial growth of big cities, which it 
were desired to limit; if it were decided to simplify the 
whole position and remove anomalies and handicaps, 
then there might well be arguments, for instance, for the 
establishment of flat rates for transport, irrespective of 
distance, possibly calculated as a percentage on the cost 
of the material to be transported. At any rate, in spite 
of the fact that we have had a Royal Commission on 
Transport, we yet lack a national transport policy. 


CHEAP PoweER AND CHEAP FUEL. 


The other direction in which most can be done to 
create favourable conditions for industry as a whole, 
and particularly for the establishment of new types of 
industry, is, I believe, the provision of cheap power. 
We have in Great Britain no low-priced hydro-electric 
power as compared with what Canada is used to. Our 
cheapest development is probably about £3 10s. per kilo- 
watt-year, say, 17 dollars. It is certain that no power 
has been developed in Great Britain at that price since 
the war, nor can be. Moreover, our water power resources 
are for the most part remote from industry and in areas 
where industry could not generally be economically 
established. This means that electro-chemical or electro- 
metallurgical industries must rely on steam power, 
the cheapest being about £6 per kilowatt-year, say, 30 
dollars. Through the Central Electricity Board, there is 
already control of the generation and, to a considerable 
extent, of the distribution of power. Very recent 
announcements indicate the ultimate complete centralised 
control of all electrical distribution. The establishment 
of such manufactures as ferro-alloys, and calcium carbide, 
would require, I think, a guaranteed rate for power 
of not more than £5 per kilowatt-year, or, say, 25 dollars, 
to be available, whether the factories were immediately 
adjoining a superpower station or not. Though still 
high as compared with water power figures, other con- 
siderations, such as saving in transport, suitability of 
conditions, raw materials, labour, proximity of markets, 
the use of process steam, and so on, would, I consider, 
make that figure economically justifiable as the basis 
of a new chemical engineering development in Great 
Britain. 

Another direction in which Government activity must 
soon be taken is in the provision of industrial water 
and the means of disposal of trade effluent. The control 
of underground water resources will certainly soon be 
necessary, since the continuance of uncontrolled com- 
petitive boring is likely to prove disastrously costly in 
the end; while, on the other hand, the very proper 
campaign to prevent pollution of streams and rivers must 
be accompanied by a policy for handling trade effluent 
through the common sewerage systems. 

Cheap fuel is another vital necessity to industry that 
has been recognised by Government, but not yet achieved. 
But the British Government has just acquired by purchase 
the whole coal royalties in Great Britain, and by recent 
legislation all underground petroleum and oil has been 
declared to be the property of the Crown. Pipe lines for 
transport of refined petroleum would greatly relieve traffic 
pressure on the roads. There are, I believe, at least 
130,000 miles of pipe line in the U.S.A. for crude petroleum, 
and many have more recently been installed there for 
refined petroleum also. The practicability must be 
explored of the development on lines that have gone 
furthest in Russia, of thermal-electric central stations. 
A gas grid has been established locally in more than one 
place, but efforts to carry it through on a large scale, 
making full use of waste gases from blast-furnaces and 
coke ovens, have not yet been very successful. 


GOVERNMENT CONTROL OF INDUSTRY. 


One other piece of Government action I must refer to— 
the taking over of the greater part of the burden of local 
rates on manufacturing premises by what was known 
as the Derating Act. This remits three-quarters of the 
local rates that would fall to be paid on any building used 
as a factory. In this the Government in effect undertakes 
to provide free to manufacturing businesses such services 
as sewerage, cleansing, fire protection, watch and ward. 

I think enough has been said to show that the Govern- 
ment in Great Britain has already moved very far in the 
direction of the State control of industry and the means 
of industry. There can be no doubt, I think, that that 
control will and must increase. It is no longer a question 
for discussion whether such a policy is wise or not. The 
question now is as to the lines along which control shall 
run, and how it can best be used to promote prosperity. 
Without the wise administration by Government of the 





power of control that it now has, industry—at least, in 
Great Britain—can no longer progress or, indeed, survive. 

These, then, are some of the matters that have to be 
dealt with in industrial planning. I have, I fear, merely 
touched on the fringe, and it is impossible to follow out 
all the implications and possibilities. There is, however, 
one final point I would make. In matters of town and 
regional planning or in research into the causes for indus- 
trial failures, in the replanning of industrial areas, and 
in the planning of the development of a country’s resources, 
it has been quite rare to find any activity on the part of 
engineers as a body. The result has been that rather a 
one-sided school of thought has grown up regarding 
town planning and regional planning. I may quote just 
one instance, part of the official summary of the results 
of the International Conference on the subject in Berlin 
in 1931: 

The primary aim of planning is to secure the health, 
comfort, and welfare of the people, and the first item 
to be decided should be zoning—that is, the disposition 
of functions; industry, housing, business areas, bulk 
of buildings, open spaces, &c. 

The failures of industrial development in the past 
have not, however, been due to neglect of amenities, 
deplorable as that has often been in our country, or to the 
poor architecture of the factories! It has, on the other 
hand, far too often, resulted from failures in technique 
and mechanical inefficiency and in unwise location. 
Amenities are long since realised as essential even from 
the most prosaic of manufacturing and business points of 
view. But amenities cannot dictate the location and 
operation of industry, on which a country’s prosperity 
ultimately rests. 

In Great Britain we have to decide how our main 
industries are to be strengthened and expanded; how 
new industries are to be encouraged, how the provision 
of cheap, raw materials is to be safeguarded; how 
our labour is to be most effectively used; whether 
we are to change our views as to the concentration of 
industries in vast manufacturing areas; whether our 
existing populous areas are to be added to or decreased— 
how, in fact, industry is to be carried on most efficiently 
and least to the detriment and inconvenience of the 
people. I imagine that much the same is true in Canada. 
Those are largely engineering problems, and engineers 
must take them up. 








BAD EFFECT OF SUBSIDIES.* 





CHEAPER credit could only be given at the expense 
of the soundness of the country’s financial system or as 
the result of some Government subsidy. And I pray 
there may be no increase in the use—-abuse might be the 
better word—of subsidies by the subvention of uneconomic 
money rates. In my own opinion, if I may digress for 
a moment, the country as a whole is in grave danger 
through the growing habit of subsidising. Subsidies, 
whether to an industry or a trade or to the workers, 
may occasionally be necessary—and therefore justified- 
to bridge some special set of circumstances—contracts 
for carrying mail, for example—or during some time of 
crisis, but as a continuous policy subsidies are bad from 
every point of view. They teach the recipient, whether 
an industry or a trade or an individual worker, to rely on 
extraneous help—to look for assistance in the accomplish- 
ment of some task or the fulfilment of some duty which a 
more independent and self-reliant person would do for 
himself. They destroy that independence of spirit on 
which the greatness of our country was built. And I 
would ask thinking men and women, before it is too late, 
to consider all the possible and probable effects of sub- 
sidies as a system before the habit of receiving something 
for nothing becomes too deeply ingrained in our character. 

Great Britain and the Empire were created on the 
principle of self-help. It will only be through the exercise 
of the same spirit that we sha!l maintain or increase our 
standards and retain the Empire. Constant recourse to 
Government assistance and subsidies—for trade or 
individuals—spells demoralisation and eventual destruc- 
tion. To keep our position we must work for it. 

Subsidies should be regarded as emergency measures 
only, to be dispensed with at as early a date as possible 
by the re-creation of sound economic conditions—the 
only safe basis on which industry and trade, and those 
dependent on industry and trade for their livelihood, 
can rest. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue ProsrpHor Bronze Company, Ltd., notifies us that its 
London and Birmingham foundries and works will be closed 
during the whole of the week commencing with the Bank 
Holiday. 

Davin Brown AND Sons (Hudd), Ltd., Huddersfield. inform 
us that as from Friday last, July 23rd, the address of their 
Birmingham Offices has been Prudential Buildings, Colmore- 
row, Birmingham, 3. Telephone: Colmore 4288 (2 lines). 








LAUNCHES AND TRIAL TRIPS. 





Heron, motorship; built by Caledon mE tarot y, and 
Engineering Company, Ltd., to the order of General Steam 
Navigation Company, Ltd.; dimensions, length 299ft. 9in., 
breadth 45ft., depth 27ft. 9in.; to carry 3600 tons. Engines, 
four-cylinder, single-acting, 1650 B.H.P.; constructed by Sulzer 
Brothers ; launch, July 20th. 

Crry or Bompay, steamship; built by Barclay Curle and 
Co., Ltd., to the order of Ellerman Lines, Ltd.; dimensions, 
length 455ft., breadth 59ft., depth 34ft.; to carry 9840 tons. 
Engines, Parsons impulse reaction turbines, pressure 275 lb. 
per square inch ; launch, July 23rd. 





* From the speech of the chairman, Mr. Gibson Jarvie, at 
the annual meeting of United Dominions Trust, Ltd., on 
June 2Ist. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
International Steel Markets. 


The demand for steel in all producing countries 
has grown even more intensive during past weeks. In 
Belgium the revival in the export trade has become more 
pronounced, the demand being especially keen for bars 
and sections. Producers in most cases have been unable 
to aecept orders for prompt delivery, but for those in a 
position to do so there is an abundance of work offering. 
Buyers generally have been quite willing to pay high 
prices where early delivery could be guaranteed. The 
official premiums charged on all materials supplied to the 
free markets are now incorporated in the official prices, 
which indicates that the Cartel expects no change in 
quotations for some time. Apparently there is no inten- 
tion of allowing the output of crude steel and finished 
products to increase to a level that would disturb prices 
and market conditions. With regard to semis, almost the 
whole production is earmarked for the home market and 
deliveries to Great Britain and the other contract markets, 
so that very little material remains for other destinations. 
The chief problem of the steel industry in France at the 
moment is the future tendency of prices. The new financial 
decrees will naturally have some effect on the general level 
of costs in the industry and rail freights have already been 
advanced. Steel makers, however, are not showing any 
haste in deciding upon price changes. There seems no 
likelihood of any increase in steel output before the end of 
the paid holidays at the close of August, and until financial 
conditions become more stabilised. In some districts 
there have been indications of slackening in the volume of 
orders, but thick sheets have been in keen request and 
prices firm. It is reported that the new thin sheet comptoir 
will come into force on August Ist, following the negotia- 
tions that have been in progress for some time. Mean- 
while, arrears of delivery have been reduced to about six 
weeks. Latest reports from Germany state that the supply 
of raw materials has been more equally distributed and 
that orders for most products tend to increase. In the 
finished section small bars and sections were in keen 
request and there was an urgent inquiry for heavy plates. 
Medium sheets were a good market and there was no lack 
of orders for thin sheets. Although certain orders have 
been temporarily checked by the Control Board, this has 
been more than offset by an enlarged volume of export 
business. With the object of conserving the available 
supplies of iron and steel in Germany, the Iron and Steel 
Control Board has issued a new order restricting the amount 
of metal to be used in the manufacture of socket pipes, 
and the use of iron and steel pipes for certain purposes in 
new buildings mainly as waste pipes. The Luxemburg 
Arbed Steel Works is to begin the manufacture of 
pipes in Brazil through its subsidiary, the Belgo-Mineira 
concern. A plant is already in process of erection, for 
which the capital of the Brazilian concern has been sub- 
stantially increased. It is stated that the capacity and 
design of the plant is such that the new works are likely 
ee an important factor in the South American pipe 
trade. 


Pig Iron. 


Although in a few directions the demand for 
pig iron shows a slight decline, all makers are heavily 
booked, and the holidays now in progress afford a welcome 
opportunity of overtaking their arrears. The current 
output of Cleveland iron is immediately delivered, and 
for some months the producers will be fully engaged in 
keeping pace with their running contracts, apart from new 
business. There appears to be no prospect of any expansion 
in the output of Cleveland iron. The increase in imports 
has relieved the pressure to some extent, and occasionally 
a certain amount of foundry iron has come into the 
Middlesbrough area from other districts. With regard to 
East Coast hematite, producers have shown general 
reluctance in accepting further orders, and they are not 
disposed to help those merchants who wish to sell to 
overseas buyers at substantial premiums. Production 
continues intensive, and there is every indication that the 
stringency will continue until the end of the year. In 
the Midlands there is a less urgent demand from the light 
castings branch, though this is considered to be only 
temporary, and in part due to the holding up of some 
business schemes through the lack of steel supplies. 
Meanwhile, neither furnaces nor consumers carry any 
reserves, and all deliveries go into immediate consumption. 
The heavy engineering, motor, and machine tool trades 
continue to absorb large tonnages of low-phosphorus 
pig iron, the price of which varies considerably according 
to the district from which it has been received. In 
Scotland, the annual Fair holidays are in progress, but 
there has been no stoppage at the blast-furnaces, and 
producers are endeavouring to catch up with arrears 
of deliveries, and if possible to accumulate a small reserve. 
In spite of large arrivals from England, India, America, 
and Finland, further supplies could be absorbed if obtain- 
able. The output of pig iron is fully sold for some months 
ahead. On the North-East Coast the pig iron position 
has not changed to any extent. It has been stated that 
there has been rather less pressure for foundry iron, and 
only a small business is reported in forge iron. Arrange- 
ments are being made to extend the output of Derbyshire 
iron, the production of which at present falls far short of 
requirements ; but at the present rate of progress it will 
be a long time before consumers’ needs are overtaken. 
There are plenty of orders offering for hematite. Some 
makers have contracted to the end of the year, but refuse 
to go farther. On the North-West Coast improved 
deliveries of raw materials have enabled the makers to 
increase their production of hematite, but much of the 
demand remains unsatisfied, although the local steel works 
seem to be obtaining all the iron they require. Producers 
generally have sufficient supplies of ore on hand. The iron 
ore imports during June totalled 612,600 tons, compared 
with 564,800 tons in May, and a monthly average last 
year of 496,400 tons. 





Midlands and South Wales. 


The acceptance of new business continues to 
be hampered by uncertainty regarding plies of raw 
material. Those makers with sufficient to cover their 
needs have been working at full capacity, and all have 
orders in hand sufficient to ensure employment for some 
time ahead. As regards semi-finished materials no 
assurance has been forthcoming as to the regularity of 
either home or foreign consignments. Thus consumers 
are unable to plan their output with any degree of 
certainty. In the pig iron department, however, the 
situation at the moment is somewhat easier, partly owing 
to the decline in building operations in many districts 
through the shortage of steel. There has been no increase 
in the actual output, however, and demand is almost 
bound to expand in the latter part of the year. No further 
price alterations are expected for some time to come, and, 
with manufacturers compelled to refuse orders for far 
distant delivery, the market must remain quiet for a 
while. There are expectations that attempts will be made 
to obtain further quantities of foundry iron from America 
and the Continent. The strong demand for coke in other 
districts has left the Midlands with restricted supplies. 
In view of the greatly increased costs, especially of forge 
iron, the moderate advance declared in bar iron prices 
came as something of a surprise. In normal times the 
declaration of a new price level frequently brings out orders 
held back in the period of uncertainty preceding the 
statement. Further evidence of the unusually large 
amount of work already undertaken is provided by the 
fact that on this occasion there is not much fresh business 
at the new figures. Makers in the structural steel 
department have expressed disappointment that the 
extra supplies of Continental steel arranged for are more 
likely to assist the tube, bar, and rod works than their 
section of the industry. Furthermore, the relatively high 
price of American structural material militates against 
securing material from that source. Complaints of irregu- 
larity of supplies still come from the sheet trade, and here 
again hopes are largely centred on the outlook for 
increased Continental consignments. In South Wales 
the pressure to secure additional material has become 
increasingly acute, and complaints are frequent that the 
quantities available are not spread evenly over the trade. 
The August holiday should help in some small degree 
towards relief. Activity at tinplate works varies in pro- 
portion to the adequacy of steel supplies, while the large 
demand for galvanised sheets can only be met in part. 


Scotland and the North. 


The holidays have brought a welcome pause in 
the long sustained period of activity, providing an oppor- 
tunity for assessing the outlook and to some extent easing 
the difficult pig iron supply position. Iron and steel works 
are closed, and although the break will doubtless be made 
as brief as possible, in many cases it cannot be unduly 
curtailed owing to the necessity for repairs to plant which 
become the more urgent in proportion to the intensity of 
the recent activity. As Scotland’s fifteen pig iron furnaces 
will not cease work a space is afforded for overtaking part 
of the arrears of deliveries, which have been growing more 
formidable week by week. Thus the position as regards 
pig iron supplies is somewhat brighter, while, apart from 
additional quantities from the South, the hope of 
increased imports from overseas, including Finland, India, 
and America, indicate that the task of coping with 
urgent requirements may be accomplished more easily 
than hitherto. Seven of the fifteen furnaces in blast are 
producing foundry iron, five hematite, and three basic. 
The holiday lull will give manufacturers of iron and steel 
a respite from the recent intense activity and may afford 
more opportunity to consider export orders. To keep 
overseas connections alive is their endeavour against such 
time when home demands may slacken, but they are 
kept fully occupied in trying to satisfy old contracts on 
home account. Clyde shipbuilders require an enormous 
tonnage of plates in the construction of about 473,000 tons 
gross of shipping. This represents the work in hand, apart 
from the orders on which a start has not yet been made. 
The machinery required for the new ships will involve 
further heavy demands upon the boiler and tube making 
trades. It is doubtful whether the net result of the holiday 
stoppage will come out on the credit side so far as execution 
of orders is concerned. Business is bound to accumulate 
and in the aggregate may be little less than the total which 
would result from a steady flow of orders under normal 
conditions. The shortage of raw material is embarrassing 
the sheet makers, who are compelled to neglect tempting 
overseas orders in favour of urgent home requirements. 


Current Business. 


The Admiralty have placed contracts for the 
construction of submarines in the’ 1937 programme as 
follows :—H.M.S. “ Thistle,’ Vickers-Armstrongs, Ltd., 
Barrow-in-Furness; H.M.S. ‘ Taku,” Cammell Laird 
and Co., Ltd., Birkenhead; and H.M.S. “ Tarpon,” 
Scott’s Shipbuilding and Engineering Company, Ltd., 
Greenock. Charles Hill and Sons, Ltd., Bristol, have 
received an order from the Ald Shipping Company, also 
of Bristol, for a motorship of the flush deck type. The 
vessel will be of 820 tons deadweight, with a cargo capacity 
of 35,000 cubic feet. The machinery for the 5000-ton 
cargo carrier ordered from the Caledon Shipbuilding and 
Engineering Company, Ltd., by the Colonial Sugar Refin- 
ing Company, Ltd., Sydney, N.S.W., will be supplied by 
the North-Eastern Marine Engineering Company, Ltd., 
Wallsend. A contract has been placed with Masson, 
Scott and Co., Ltd., for the supply of machinery and plant 
for the manufacture of insulating boards at a factory to 
be erected at Stonebridge Park, Middlesex, for the Celotex 
Company, Ltd., London, W.C. Sheffield Town Council 
has placed an order with the Birtley Company, Ltd., for 
the supply and erection of a coal-handling plant at Black- 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will 





are delivered f.o.t. Export quotations are 
be found on the next page. 


burn Meadows generating station, at a cost of £21,950. 
Vosper and Co., Ltd., Portsmouth, owing to orders received 
from the Government for high-speed and other craft for 
the Navy and Air Force, have acquired a new shipyard 
adjacent to Flathouse Quay, at a cost of £30,000. This 
will enable production to be increased by 100 per cent. 
The furnaces, plant, land, and scrap metal on the site 
belonging to William Roberts (Tipton), Ltd., have been 
purchased by John Cashmore, Ltd., Tipton, for £32,100. 
The blast-furnaces had been out of action for many years, 
and it is a condition of the sale that they shall be scrapped. 
Orders for two locomotives for Associated Newspapers, 
Ltd., Newfoundland, have been placed with the North 
British Locomotive Company, Ltd., Glasgow. Darlington 
and Simpson Rolling Mills have a new 10in. mill under 
construction, which, it is hoped, will be producing light 
steel sections early next year. The West of Scotland Ship- 
breaking Company, Ltd., Glasgow, has bought the steam- 
ship ‘‘ Marie Moller” (4877 tons), to be broken up at 
Troon. The Department of Overseas Trade announces 
that the following contracts are open for tender :—South 
African Railways and Harbours Administration: sixteen 
4-ton, alternatively fifteen 4-ton and one 10-ton level 
luffing electric portal travelling wharf cranes for Durban 
Harbour (Johannesburg, August 30th); Siam, Royal 
State Railways : two locomotive breakdown cranes worked 
by steam or heavy oil engines and two match trucks 
(Siam, October 29th). 


Copper and Tin. 


Conditions on the standard copper market have 
been quieter than for a long time past and the daily turn- 
over has been small. Values, however, have remained 
remarkably steady and much of the improvement which 
followed the rumours of a curtailment in production has 
been held. Consumption in certain areas is said to have 
fallen off slightly owing to the holidays. The steadiness 
here was largely due to the more favourable reports from 
the United States, where conditions in the steel industry 
have become more settled. The international political 
situation also has recently been more reassuring, though 
the unsettlement with regard to the French financial 
position has continued to cause concern. In America it 
has been suggested in some quarters that the price of 
domestic copper may advance again in the near future, 
but it is probable that nine out of ten producers feel that 
14 cents is a satisfactory price. Both scrap metal and 
electrolytic are selling steadily and producers consider 
that prices in the long run will follow the lead of London 
traders. From present indications it would not appear 
that any latent demand for raw or manufactured copper 
is remaining unsatisfied. ... Following the recent sharp 
advance in tin prices, the market here became weaker on 
selling by producers. At one time it looked as though 
values would drop below the £260 level, and a small 
quantity of three months’ tin was actually sold at this 
figure, but support was forthcoming and a steadier feeling 
ensued. A more reassuring cable has been received from 
the Straits, which states that, although certain mines are 
short of water, this is no more than a normal seasonal 
condition and there is no reason to suppose that production 
will be below the quota for the current period. During 
the week interest was shown in a report that the Inter- 
national Tin Committee was drafting details of a “ reserve 
stock organisation.” In the light of past experience, 
opinion on the market is that a further experiment in this 
direction is not desirable. According to the International 
Tin Research and Development Council’s figures published 
by The Hague Statistical Office, the world production of 
tin during the twelve months ended May last totalled 
184,818 tons, against 160,337 tons in the preceding period, 
whilst consumption was 175,627 tons, against 156,329 
tons. The exports in June from the producing countries 
show that the under-exports have further increased from 
24,296 tons to 26,354 tons. Malaya was the only country 
which exceeded the quota, its accumulated over-exports 
being 20 tons. 


Lead and Spelter. 


The lead market has been subjected to a heavy 
volume of liquidation during the past week, in face of 
which buyers adopted a markedly reserved attitude and 
the metal at times was poorly supported. The fall in 
values was partly attributed to the publication of the 
figures for the building trade in this country, which indi- 
cated that the unusually extensive operations of the past 
few years show definite signs of slackening. The price of 
lead, which early in the year was as much as £9 above that 
of spelter, has fallen almost to the same level. According 
to American figures, the stocks of refined lead at the end 
of June totalled 113,400 tons, a decrease of 2400 tons on 
the month. Production during June totalled 40,200 tons, 
against 42,600 tons in May, whilst deliveries were 42,700 
tons, against 55,200 tons in the preceding month. In 
America, prices remain steady and unchanged, with fair 
buying for August and September delivery.... Easier 
conditions have ruled on the spelter market, owing in part 
to the approach of the holiday season and smaller purchases 
by consumers, although actually consumption is said to be 
well maintained. According to some reports, production 
is increasing ; but at the present level of prices the metal 
does not appear to be over-valued. The expected arrival 
of spelter from the Continent has established the contango. 
Conditions on the Continent are reported to be moderately 
active, with prices steady. In America the quotation has 
been firmly held at 7 cents per pound, spot East St. Louis, 
though the demand has been quieter during the past week. 
The American Zine Institute has compiled sales and 
weighted averages for June of slab zinc. Sales of prime 
western for June delivery were 4433 tons at 6-753 cents 
per pound, East St. Louis ; for subsequent delivery, 7572 
tons at 6-751 cents per pound. Sales of brass special for 
June delivery were 120 tons at 6-85 cents, and for subse- 
quent delivery 350 tons at 6-85 cents per pound. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— £ s. d. £s. d 
Hematite Mixed Nos.* ee a eee _- 
ee No. 1 S39. 8 .. —_— 
Cleveiand— (D/d Teesside Area) 
Me an ecc at as RE NE ce 6 2 6 
Ps |. c. 6 E48 Ss 6 0 0 
No.4 Foundry... ... 5 0 0.. 519 0 
Basic (Less 5/— rebate)... 5 0 0.. -- 
MipLanps— 
Staffs— (Delivered to Black tg Station) 
North Staffs. Foundry... 5 6 0. ove — 
= Forge et ee - 
Basic (Less 5/- rebate)... 5 0 0... a= 
Northampton— 
Foundry No.3 ... ... 5 3 6... “= 
WOE ai oe Sk SERRA M.S = 
Derbyshire— 
No. 3 Foundry S'S @-.. -- 
Forge | eT — 
ScoTLanD— 
Hematite, f.o.t.furnaces* 6 3 0.. ~ 
No. 1 Foundry, ditto ... 515 6.. - 
No. 3 Foundry, ditto ... 513 0.. — 
Basic, d/d (Less 5/-rebate) 5 7 6. _— 
N.W. Coast— (e 3 Od/d betaine 
Hematite Mixed Nos.* {6 8 6 ,, Sheffield 
614 6 ,, Birmingham 
* Less 5/- rebate. 
MANUFACTURED IRON. 
Home. Export 
Lancs. AND YORKS.— £ s. d. £2 4 
Crown Bars aa ee — 
Best Bars ea eee — 
MipLanps— 
Crown Bars ... > ee ere... _ 
Marked Bars (Stafts.) . 1515 0.. — 
No. 3 Quality... ... ... L112 6.. — 
No. 4 Quality... ... ...12 2 6.. — 
ScoTLanp— 
Rete... os SO AD xx. 1117 6 
DS ns ta ce aE EO 12 7 6 
N.E. Coast— 
Crowe Bara.«........ «18 6 0... ll 0 0 
Best Bars cou | | a pee 11 10 0 
Double Best Bars pie 8-8... 12 0 0 
NoRTHERN IRELAND AND FREE StTaTE— 
Crown Bars, f.o.q.... « 13:57" @ ... _— 
STEEL. 
Home. Export 
LONDON AND THE SouTH— {£ s. d. £ s. d. 
eS eee oe ee 10 12 6 
tia. tie «Ea ES! .. 11 12 6 
Se, 3a Sac kn RE Re 10 12 6 
ROI. sc is cco ee RE Os. 10 17 6 
Rounds, 3in.andup ...12 3 0.. 1112 6 
ie under 3in.* ... 12 0 6.. ll 0 0 
Flats, under 5in.* > i of ll 0 0 
Plates, jin. (basis) ... 1113 0.. ll 0 0 
= iso. is i. SE OS . i. S<@ 
‘ BAR ec icke | oe as 11 10 0 
i ne. nt ee Se 1115 0 
Un. fin. to fin. incl. ... 1115 6 .. 12 10 0 
Boiler Plates, jin. <r AS BD. 12 2 6 
Norru-East Coast— eS «a 2é. z. 6.. 2. 
MI oes sce) een sor) ie Ge 10 12 6 
Stic. cnx nine pice EE ae 1110 0 
DORE fb vesiisewas. sas Mae C... 10 12 6 
erm se see 10 17 6 
Rounds, 3in.andup ... 12 0 6.. 1112 6 
eo under 3in.* ... 11 18 0.. ll 0 0 
Plates, jin. (basis) ... 11 @ .. il @ © 
ae ecco: nas! eee ee Osc ll 5 0 
a Oi. cer 3 ES OS 1110 0 
ote An G22 OS... 11 15 0 
Un. fin. to fin. incl. ... 1115 6 .. 1210 0 
Boiler Plates, jin. oto We ee OD 5. 12 2 6 
MIDLANDS, AND LEEDS aNpD DistrictT— 
£ «sd. Zz « d. 
egies 0 SS a: 10 12 6 
cs Six | Macc coe, see ee ge 1112 6 
ee eee) ie a eee 10 12 6 
| ne Se ee 10 17 6 
Rounds, 3in.and up ... 12 0 6.,. 1112 6 
= under 3in.* ... 1118 0O.. ll 0 0 
Flats, 5in. and under* 1118 0O.. it 0 @ 
Plates, fin. (basis) ... 1110 6.. ii 20 
Se ce ic OO 11 5 0 
ee Serre oe ee 1110 0 
oe me te 1115 0 
Un. fin. to jin. teal: tas). 6... 1210 0 
6 


Boiler Plates, jin. 








purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export 

GLascow AND DistRicT— 2 ie. £ s. d. 
MMR nck) isn = igh flan RR es 10 12 6 
Wei th Eee SS 1112 6 
DON i ON ae RE Bk 10 12 6 
Chamnihe so PERE B85. 10 17 6 
Rounds, 3in.andup ... 11 0 6... 11 12 6 
res under 3in. ass Ae 2 OF... 3: 688 
Flats, 5in. and under ... 11 18 0*.. ll 0 0 
Plates, jin. (basis) ... ll 8 0O.. ll 0 0 
” frin. ... ee SBS 2. ll 5 0 
a BER cre Soe, | acc ee 1110 0 
re fein. .. ae ek oe eee 1115 0 
Un. fin. to jin. rar ere at) ae ee 12 10 0 
Boiler Plates, jin. sve. I ah 13 3 6 
South Waters AREA— £°..e.. a. 8. «4. 
MMII ndg, aad: 555. vane RO LS OES 10 12 6 
Baca seit! on” Seed. Smen e 1112 6 
OS aera mere: Te) ae 10 12 6 
Ce os cis sss ct ER Ew 10 17 6 
Rounds, Sin. sndup ..: 18. O58. 32.336 
ae under 3in.* ... 11 18 0O.. ll 0 0 
Flats, 5in.and under* ... 11 18 0O.. ll 0 0O 
Plates, jin. (basis) ... 11 10 6.. ll 0 0 
66 1 AIRTING Ses cct cose) ck A Os 11 5 6 
on tin. ae: ok an ee 1110 0 
ie fein. ... . re! a ee aes 1115 O 
Un. #in. to fin. ry i082 REO SS 12 2 6 


IRELAND—F.O.Q. BELFAST. Rest or IRetanp. 
& ecm. 4a. d 
Angles oi toe ED PR . Te ae 
OR osha oa ans ot ORES. 12 8 0 
eee SP SS ce oR a ee oe 3 1115 6 
IR cc ene nics) eee RO A 1113 0 
Rounds, 3in.andup ... 12 5 6.. 12 8 0 
- under 3in.* ... 10 16 0.. 10 16 0 
Plates, jin. (basis) FEA Os. 1115 6 
ye Geis w. acc | nace Oe ees. 12 0 6 
* SPS) ot Be Se 12 5 6 
” Ps Se eer. te ae 1210 6 
Un. ¥in. to fin. incl. er: et i 12 5 6 
*Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. S md. % a, &. 
11-G. to 12-G., d/d 1 2.8%... .cKkeb. 240 -§ 
13-G.,d/d__... rey fe ck eee ees 1410 0 
14-G. to 20-G., dja 26230=68 c... .hebs 2646 6 
21-G. to 24-G., d/d 336 26 8:.... fob. 16-6 0 
25-G. and 26-G.,d/d ... 16 10 0. ...f.0.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s.d. Export. Basis— £ s. d. 
4-ton lots and up... 19 10 0 26-G.and heavier 18 15 0 
2-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Under 2 tons .. 21 2 6 30-G. and lighter 20 15 0 
Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.0.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. 0d. to 26s. 0d. 
Tin-plate Bars, d/d Welsh Works, £7 15s. Od. 


Billets. 100-ton lots and over. 35 to 100 tons, 5/- extra: 
less than 35 tons, 10/- extra. £ «a 
Soft (up to 0-25% C.), untested . 7:17 


pe tested . 7 


d. 

6 

8 6 

Suis (0- 33% to 0- hedged “ 812 6 
» Medium (0-42% to 0- 60% C.).. 9 2 6 

» Hard (0- 61% to 0- 85% C.) 912 6 

= » (0-86% to 0-99% C.) “ 10 63 66 

o” » (over 0-99% C.) Bh Jane? sc. cede ean Ta 
Rails, Heavy, 500-ton lots, f.ot. ... ...  «.- 10 2 6 

abst akan gotten: (ak 9 2 6 


» Light, f.o.t. 


FERRO ALLOYS. 
Tungsten Metal Powder.» 5/4 per lb. 
Ferro Tungsten - 5/3 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
” »  §6p.c. to 8 p.c. £24 0 0 7/6 
” »  8p.c. to 10 p.c. £24 0 0 7/6 
o » Max. 2 p.c. carbon £36 0 0 11/- 
” ” »  Ilp.c. carbon £38 5 0 1l/- 
” ” »  0-50p.c.carbon £41 0 0 12/- 
” »  carbon-free ... 1/- per Ib. 
Metallic Chromium.. 2/6 per Ib. 


£18 15 Ohome 
£12 0 Oscale 5/-p.u. 
£17 0 Oscale 6/- p.u. 


Ferro Manganese innit 76 p-c. 
Silicon, 45 p.c. to 50 p.c. 
75 p.c. * 


” ” 


»  Wanadium 12/8 per lb. 
» Molybdenum 4/9 per Ib. 
Titanium ieumondees) 9d. per Ib. 


£185 to 2190 per ton. 
8/6 to 8/7 per Ib. 


N ickel (per ton) 
Cobalt _ 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, July 28th.) 


CorreR— 
Ti Bar ee: £56 16 3to £5618 9 
Three months ... £56 13 9to £56 16 3 
Electrolytic £64 0 Oto f65 0 0 
Best Selected oe nas Bir- 
mingham .. £64 15 0 
Sheets, Hot Rolled £93 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 14}d. 14}d. 
»  Brazed (basis) 14}d. 14}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £52 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 123d. 12}d. 
»  Brazed 14}d. 14$d. 
Tin— 
PR a ... £262 0 Oto £262 lO O 
Three months ... . £260 10 Oto £261 UV O 
LeaD— 
NT hin Fass, thax . £2213 9to £22 15 0 
Three months ... . £22 7 6to £22 8 9 
SPELTER— 
SN Seni, vige eek idte (seca eek ae Oe ee seo 
Three months... ...... ... £22 15 Jto £22 17 6 


Aluminium Ingots (British) £100 to £105 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened -20/6 to 21/- 
Hamilton Ell 21/6 
Splints 23 /~ 

AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 22/- 
FiresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam ... eave Teed 22/6 
Unscreened Navigation 20/— to 21/- 
LoTHIANsS— 

(f.0.b. Leith}—Hartley Prime 22/6 
Secondary Steam... ... 22/- 
ENGLAND. 

Sourn YorxksHire, HuLt— 
B.8.Y. Hards... 22/6 to 23/- 
Steam Screened 20/- to 20/6 
NoRTHUMBERLAND, NEWCASTEE— 
Blyth Best 21/6 to 23/6 
3 Mesendl...: -<.- 21/- 
» Best Small... 18/6 
Unscreened 21/- to 22/- 
DurHam— 
Best Gas... . 22/- 
Foundry Coke 38/- to 44/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 27/6 to 29/- — 
South Yorkshire .. 24/- to 26/- — 
[— Seconds ... . 22/- to 23/- _ 
CarDIrF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 26/- 
Best Seconds aialrate 26/- 
Best Dry Large 25/- 
Ordinaries 25/- to 26/- 
Bunker Smalls 19/- to 20/- 
Cargo Smalls ... 17/— to 18/- 
Dry Nuts 27/- to 29/- 
Foundry Coke 40/- to 60/— 
Furnace Coke 37/6 to 42/6 
Patent Fuel ... 26/- 
SwansEa— 
Anthracite Coals : 
Best Large ... . 38/- to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 27/6 to 35/- 
Peas pee Nees 21/- to 26/6 
Rubbly Culm... 15/- to 16/9 

Steam Coals : 

20/— to 25/~ 


Large Ordinary 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Engineers and Technicians. 

ONE result of the labour revolution was to give 
a higher social status to engineers by extending their 
responsibilities in the management of works and factories, 
for it is impossible ‘to carry on an enterprise in circum- 
stances where employers are unable to have direct 
contact with the men. Employers have succeeded in 
recovering authority of which they had been temporarily 
deprived by extremist unions, but the situation still 
needs to be delicately handled, and this can only be done 
by engineers who see what is going on in an organised 
labour community that is more or less under the influence 
of extremist secret committees. Engineers must therefore 
exercise their functions with an authority which syn- 
dicalism refuses to recognise. From the beginning the latter 
succeeded in bringing about a partial levelling of grades 
of workers by reducing margins of wages and providing 
automatic promotion from one grade to another, and it 
endeavoured to attain the same end with the technical 
services. It ignored the title of engineer and designated 
all those engaged in technical services by the elastic 
titles of collaborators and technicians. As the technician 
is described as a man of sufficient general culture who 
has acquired technical knowledge in schools or otherwise 
and has exercised that knowledge and obtained experience 
in works over a number of years, with or without a diploma 
or degree, he is not necessarily an engineer who, by the 
law passed three years ago, must possess a diploma or 
degree. Syndicalism recognises the function and not the 
title of engineer, and seeks to bring within its ranks all 
the technical skill it can, independently of engineers with 
degrees. Its aim is to ensure that the men will be under 
the direction of technicians belonging to their own 
federations. Employers, however, will have nothing to 
do with this levelling process, and the constitution of a 
National Confederation of Engineers’ Syndicates in 
defence of authority has placed the highest technical 
skill at the service of employers, who have a perfect right 
to employ whom they please. It is now reported that the 
National Confederation is anxious to bring about some 
modification of the law with the object of raising the 
level of examinations for diplomas and degrees. This 
will presumably deprive technicians with certificates and 
lower grade diplomas of the right to call themselves 
engineers, and a clear distinction will be made between 
technicians and engineers who have undergone a full 
technical and cultural training befitting the situations 
of authority they are destined to occupy. This alleged 
intention to modify the law is strongly opposed by the 
Chambre Syndicale des Ingénieurs, whose membership 
comprises engineers of all grades, partly on the ground 
that experience in countries which are the most indus- 
trialised tends to encourage a wider recognition of a 
category of engineers with sufficient professional know- 
ledge and aptitudes acquired by long experience. 


The Paris Exhibition. 
Monsieur Surleau, general manager of the 
Alsace-Lorraine Railways, has been appointed Technical 


Commissioner at the Paris Exhibition in collaboration 
with the General Commissioner, who found himself 


overwhelmed by agitations of unions that were prepared. 


to sacrifiée the Exhibition to supposed labour interests. 
Notwithstanding that the works were started late and 
were considerably increased in importance in consequence 
of an unexpectedly large foreign participation, they were 
carried through in schedule time until the end of May last 
year when the labour revolution broke out and the C.G.T. 
unions paralysed work on the Exhibition grounds until 
the date fixed for its official opening. Nearly three months 
have elapsed since then, and the Exhibition is not even 
now entirely completed. It is true that what remains 
to be done could be rapidly completed with the number of 
men at work on their jobs, and the appointment of 
Monsieur Surleau to organise and complete the task is 
interesting in the sense that it shows the need of a tech- 
nical organisation of work as a means of counteracting 
the casual attitude of men towards their occupations 
so long as they recognise no other authority but that of 
their unions. The appointment of Monsieur Surleau 
is mentioned merely as a matter of some general signifi- 
cance, and must not be taken as implying that the Exhibi- 
tion is so far backward as to deter anyone from visiting 
it. The promises of artistic and technical interest are 
already fully revealed, and there is hope that by the end 
of the month the last vestiges of preparation will be on the 
point of disappearing. 


Accident Prevention. 


Organised effort on the part of French employers 
to provide for the safety of their men dates back to 1867, 
when a society to improve working conditions preceded 
the Association des Industriels de France, which was 
founded in 1883 with a view to promoting measures 
for the prevention of accidents and providing healthier 
conditions in works and factories. With a membership 
of 6000 the Association is in close collaboration with 
similar foreign bodies, which were represented at a 
congress held recently in Paris. The President, Monsieur 
H. Garnier, declared that accidents were due, for the most 
part, to carelessness and non-observance of rules laid down 
for workers. The remedy, he said, is mainly psychological, 
and the men must always have before them the need for 
caution. That end can best be achieved by means which 
are adopted in practically all countries where posters 
keep the men perpetually reminded of risks they are 
running through carelessness until they learn to avoid 
them unconsciously. On the railways the percentage of 
accidents is steadily declining in consequence of the 
safety propaganda employed on all the systems, and this 
was fully described by Monsieur Dupin, a chief engineer 
of the P.O.-Midi Railways. There were, he said, 418,000 
men employed on the French railways until the forty 
hours’ week was imposed, and the total is now probably 
close upon 500,000, and the decline in the number of 
accidents is due entirely to psychological methods which 
bring home to the men the nature of the risks they run. 





American Engineering News. 


Gold Dredging Developments. 


While the ladder or bucket-elevator type of, 
dredge is very successful in American work, it has the 
disadvantage that the turbulence at the point of excava- 
tion causes a back flow that carries much of the fine gold- 
bearing material away from the buckets. A remedy 
is to install on the boat a pump with its suction end follow- 
ing the bottom of the digging ladder. To handle success- 
fully a deposit consisting largely of small rounded boulders 
of cemented material, a grinding section has been added 
to break up these lumps. An inclined cylinder 10ft. in 
diameter and 18ft. long has interior circular ribs 10in. 
high and 6ft. apart, with natural pebbles, iron balls, or 
granite blocks behind each rib. Increasing price of gold 
has led to consideration of methods for reducing the losses, 
resulting in the wider use of jigs, generally of the diaphragm 
type. In one arrangement rougher jigs are followed by 
cleaner jigs, an unusual feature being the jigging before 
any amalgamation treatment, and the use of enough jigs 
to treat all the undersize material. On one large dredge, 
jigs are used exclusively as a means of recovering the gold, 
except for ripples about 6ft. long, which give a more even 
feed to the jigs. Mercury will be used only for treating 
the tailings from the cleaner jigs. The introduction of the 
dragline type of dredge provides for economical handling of 
material in areas too small for the ordinary ladder dredge. 
Most of them are floating. One with hull 28ft. by 24ft. 
has a 120 H.P. Diesel engine operating a 1}-yard bucket 
capable of dredging to a depth of 25ft.; a 65 H.P. engine 
operates all the machinery. The extremely fine gold that 
is usually lost can be saved enly by decided departures 
from the ordinary gravity treatment. Residuum from 
the refining of petroleum has the property of collecting 
gold, and experiments are being made with the treatment 
of dredged material. One of the difficulties is the pond 
water would be contaminated, while any oil in the pulp 
is detrimental to amalgamation. However, experimental 
work is being continued by co-operation between the 
Bureau of Mines and the dredge operators. 


Skidding Tests on American Roads. 


From investigations and practical tests a recent 
report indicates that any type of road surface may be 
made skidproof, while the hazards due to snow, ice, and 
mud may be greatly reduced by careful attention of the 
maintenance forces. Concrete may be finished by broom- 
ing or belting so as to break up the smooth coating of 
cement paste and expose the sharp sand grains ; construc- 
tion may be so handled as to prevent the formation of 
excess cement paste, and the green concrete may have a 
surface application of abrasives that are harder than those 
of the concrete aggregates—such as carborundum, 
emery, or ganister. In bituminous paving, heavy seal 
coats having an excess of bitumen make a slippery 
surface ; skidding does not occur where the surface is 
covered with hard, sharp sand or fine-crushed stone, held 
in place by the less wear-resistant bituminous cement. 
A skidding surface may be improved by spreading and 
rolling hot sand or stone screenings. Modern paving 
brick has usually a gritty or granular surface, but a new 
line of development is the facing of the brick with 
corundum or emery grit in the process of manufacture. 
Gravel and macadam surfaces are usually non-skidding, 
except that loose aggregate may act as ball bearings 
under the tires and thus make it difficult to steer properly, 
while the dust is a visibility hazard. Bridge floors are 
sometimes dangerous, due to the slipperiness of wood 
plank, asphalt plank, and steel-plate flooring. In the 
case of mud, tracked on to the road from the side shoulders 
and crossroads, prevention of skid may be effected by 
surfacing the shoulders of main roads with gravel, cinders, 
or crushed stone, and by similarly paving the intersecting 
road for a distance of 50ft. or 100ft. For icy surfaces, 
calcium chloride and sodium chloride are effective, but 
have an injurious effect upon concrete paving. Hot sand 
and cinders may be used in such cases. If sand is applied 
promptly at about freezing temperature it will be embedded 
in the ice, but if applied at lower temperatures it is likely 
to be blown a way. 


American Lead Mining. 


Mechanical equipment is being used extensively 
and increasingly in the Missouri lead mines, which are 
producing about 20,000 tons of ore daily and have a 
maximum depth of 500ft. for the workings, served by 
eighty-five electric locomotives. One new development 
is the use of cable-operated scrapers instead of power 
excavators to load ore into the cars. Each unit consists 
of a 54in. scraper bucket with a double-drum hoist and 
35 H.P. motor. For haulage on the 125 miles of 24in. 
track there are 15-ton and 25-ton electric locomotives. 
The latter can handle a train of forty-five cars with 2} tons 
of ore in each on a long ascending gradient of 1 in 50. 
Machine shops, electrical shops, and stores are provided, 
so that all mechanical operations are controlled under- 
ground, thus assuring ample time for hoisting when the 
output is large. Slimes from the mills are disposed of 
by filling cavities in the limestone rock. The lead content 
varies, but the aim is so to work the richer and poorer 
grades that the product averages 3} to 4 per cent. lead. 
Copper averages less than 0-15 per cent., and the zinc 
content is very small, but the latter is recovered carefully 
on account of its cadmium content. Many of the pillars 
contain the richer grades of ore, and in order to enable this 
ore to be recovered concrete pillars are built to support 
the roof. These are so placed as to be superimposed in 
the several levels. A concrete base is first built and rein- 
forcing rods are set in, the cylindrical pillar being then 
built in lifts of 3ft. The concrete is delivered to the 
form by compressed air. When completed to within 
lft. of the roof, small screw jacks are placed on the 
concrete and screwed up to hold a steel plate tight against 
the roof. The final concrete is then placed, burying the 
jacks. These pillars are 40ft. to 60ft. high, with a minimum 
top diameter of 8ft. and slightly flaring sides. Concreting is 
done by portable electric plants, which are so arranged 
as to serve for the building of several pillars at each set-up. 
At present, four mills produce about 200 tons of lead 
concentrates daily. 





British Patent Specifications. 


When an tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











DYNAMOS AND MOTORS. 


466,532. March 23rd, 1936.—FapricatED MaGNEetT FRAMEs, 
The English Electric Company, Ltd., Queen’s House, 28, 
Kingsway, London, W.C.2, and E. H. H. Hassler, Siemens 
Works, Stafford. 

It is aimed to make a fabricated magnet frame sufficiently 
stiff to prevent distortion under load and yet use only the 


N°466,532 








minimum of material necessary for magnetic purposes. The 
main ring of the frame is consequently stiffened by flanges, 
which are in intimate contact with the ring, so that the 
whole cross-sectional area is available for carrying the magnetic 
flux. The joints are made by carefully machined spigots, screws, 
and welding as shown in the drawing.—May 31st, 1937. 


SWITCHGEAR. 


466,525. January 24th, 1936.—Execrric Fuses, W. T. 
Henley’s Telegraph Works Company, Ltd., 11, Holborn- 
viaduct, London, E.C.1, and H. C. Hoban, 9, Heathview- 
crescent, Dartford, Kent. 

This fuse is said to blow about eight times more. quickly 
than the normal type of fuse. The fusing element is made of 
two strips AA of silver connected together by a short piece 
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B of silver wire of a smaller cross-sectional area soldered in 
place. The wire overlaps the ends of the strips by about 
three diameters and is held off their faces to the extent of about 
half a diameter by turning up the end of the strip slightly. 
The solder—of lead, or lead and tin—fills in the space. The 
lower drawing shows a cartridge fuse made up with three such 
elements.— May 31st, 1937. 

466,820. December 13th, 1935.—Gas Biast Swirrcnes, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

This is a switch for controlling high-tension circuits, and 
aims at protection against arcing over even in the case of 
lightning discharges. It comprises two distinct parts, an 
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operating switch and an isolating switch. The two leads of 
the circuit to be controlled are indicated at A and B. The 
operating switch is of the pressure gas type, and is enclosed in 
the chamber C. The switch has a plunger D that bridges the 
contacts E and F, which are rounded to assist in preventing a 
flash-over. The supply of gas under pressure is marked G, 
while H is a silencer. The switch plunger D is operated by the 
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cam J and bell crank K through the insulator L. At the same 
time the isolating switch M is operated by its cam and bell 
crank N. The cams are of such a form that they give a positive 
action both inwards and outwards, and require no springs.— 
June 7th, 1937. 


ELECTRICAL APPLIANCES. 


N°466 825 
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466,825. December 23rd, 1935. 
—ELEcTROLYTIC CONDEN- 
sERS, N.V. Philips’ Gloeil- 
ampen-fabrieken, Emma- 
singel, Eindhoven, North- 
Brabant, Netherlands. 

This is a form of electrolytic 
condenser especially applicable 
for connection in series for high 
voltages. The unit A is fixed 
to the frame plate B by the nut 
C and screwed hollow base D. 
A similar base E serves to 
connect the second unit with 
the first. In this case the nut 
F is attached to the cap G, 
which is soldered to the first 
unit. The intervening space H 
is filled with sawdust, and gas 
vents are provided at J. The 
connecting leads are taken out 
at K and L.—June 7th, 1937. 














TRANSMISSION OF POWER. 


466,400. October 13th, 1936.—A Conrrot DEVICE FoR 
REVERSING GEARING, W. Voith, H. Voith, and H. Voith, 
Heidenheim (Brenz), Germany. 

This is an arrangement for securely locking a bevel reversing 
gear in either of the extreme positions. The gearing is of the 
, normal type and is controlled by the dog clutch A and lever B 
pivoted at C. The lever is operated by the compressed air 
cylinders D and E. There is an auxiliary lever F with claws 





that can engage with lugs G on the boss of the lever B to prevent 
it moving. The tops of the levers are connected by the tele- 
scopic link H, which tends to expand and press the levers to 
their extreme positions. The auxiliary lever F is operated by 
the compressed air cylinders J and K, which are supplied with 
air at Land M. It will be seen that the pistons of these cylinders 
first disengage the claws from the lugs G, and then, when the 
piston has passed the port N or O, air is admitted to the main 
cylinder to throw over the clutch.— May 27th, 1937. 


466,455. August llth, 1936.—SprraL Bever Gears, Gleason 
Works, 1000, University-avenue, Rochester, New York, 
It is often the practice to lap 
spiral bevel path after ay N°466,455 
have been generated in order \ 
to. get the smoothest possible 
surface finish. The practice, 
however, may result in a “ top- 
line interference,” which tends 
towards noisy running. As a 
consequence, the inventors 
modify the tooth-generating 
tool so that it undercuts the 
roots of the teeth of the pinion 
and leaves them clear of the 
tips of the gear wheel teeth. 
The variation is indicated by 
the broken lines of the draw- 
ing.— May 28th, 1937. 











MACHINE TOOLS AND SHOP APPLIANCES. 


466,860. December 6th, 1935.—InsERTED TootH Saws, 
Spear and Jackson, Ltd., and L. J. Coombe, Aetna Works, 
Savile-street, Sheffield, 4. 

This invention aims at the more precise alignment of the 
sections of inserted tooth circular saws. In this case the teeth 





are made up in groups and are attached to the saw dise by 
riveting and a tongue and groove arrangement as shown at A. 
The segments are also provided each with a tongue and groove 
engagement, as shown at B in the detail drawing, to ensure their 
mutual support.—June 7th, 1937. 


466,765. October 14th, 1936.—Sroots For INGor CasTING 
Movutps, The American Metal Company, Ltd., 61, Broad- 
way City, New York, U.S.A. 

This is a stool for supporting the open-bottomed moulds 
used in casting steel ingots which are liable to rapid destruction 
by the impingement and erosive action of the molten metal. 
With a solid stool expansion and contraction result in cracking 
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and ultimate destruction. Consequently, the inventors form 
the stool as a series of bars A, which are held in a frame B by 
the adjustable springs C. The bars are of such a length that 
they are free to expand in the frame and are made of copper. 
In the centre, however, there is a special group of bars D, which 
may be of cast iron or refractory material, to take the impact 
of the metal as it is poured.—June 4th, 1937. 


MINING MACHINERY. 


466,862. December 4th, 1935.—RanBBLEs, The Door Company, 
Inc., 247, Park-avenue, New York, U.S.A. 

In large circular sewage sedimentation tanks there is a liability 
for the rabbles or rakes used to stir up the bottom contents 
to become tilted out of their normal position if they encounter 
an unusual obstacle. The inventors consequently support 
the rabble A in an unusually substantial manner. The driving 
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and supporting shaft B has at its upper end a circular spider of 
considerable diameter, which is carried by a ball-bearing race 
C that is enclosed by an oil bath. The spider also embodies 
the worm-wheel drive D for turning the rabble. The solids 
precipitated out in the tank are discharged through the outlet 
E, while the supernatant liquor escapes over the weir F. G is 
the launder through which the untreated sewage is introduced.— 
June 4th, 1937. 


METALLURGY. 
466,763. October llth, 1935.—Apparatus FoR SEPARATING 
MAGNESIUM, BERYLLIUM, AND LIKE METALS, WHICH 


SUBLIME FROM THEIR ORES AND Compounns, H. A. Black- 
well and W. L. Turner, Speke-road Works, Garston, 
Liverpool, 19. 

The inventors suggest that this process and apparatus is 
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good for the production of magnesium and similar metals in 
commercial quantities. It comprises a crucible A heated by a 
high-frequency electric coil B and surmounted by a condensing 
dome C, which is cooled by the water coil D. The construction 
of the apparatus is described in detail, but the foregoing is 
sufficient to follow the process. Dolomite or magnesite ore 
is mixed with céke and charged into the crucible. The con- 





denser portion is adjusted and then, by means of the air pump 


E, the reaction chamber evacuated of air and gas to a value 
below the dissociation p of the magnesi compound 
employed. The high-frequency valve is tuned in to give a 
frequency of the order of 500,000 cycles per second, and almost 
immediately the temperature of the carbon-reducing agent 
is increased. The gases initially resulting from the applica- 
tion of heat are carbon monoxide and aqueous vapour; these 
are quickly eliminated by the suction pump and the tempera- 
ture of the charge is increased to about 1100 deg. Cent., which 
is above the boiling point of magnesium at the reduced pressure 
in the reaction chamber, the boiling point of magnesium at 
normal pressure being 1120 deg. Cent. The magnesium metal 
resulting from the reduction of the ore distills and the vapour 
rises into contact with the cold surface of the collector con- 
denser and is condensed on the inside surface thereof. From 
there the distillate can be removed by fusion and cast into 
ingot moulds. The barometric reading of the atmosphere in 
the reaction chamber must not be allowed to rise above 2mm, 
It will be understood that there is no objection to maintaining 
a much higher vacuum, and in some cases this is a decided 
advantage, but the vacuum must not be high enough, in relation 
to the frequency of induction, to produce a glow discharge 
in the metallic vapour above the mouth of the crucible, or the 
energy supplied to the furnace will be absorbed by such glow 
discharge without heating the reaction mix; Example I: 
12 parts by weight of coke and 39 parts by weight of magnesite 
(93 per cent. MgO dead burnt) were mixed together, of which 
8 parts by weight coke and 39 parts by weight magnesite were 
crushed and mixed intimately and 4 parts by weight of coke 
added in the form of lumps approximately I}in. in diameter. 
These were placed in the container or crucible, the casing closed 
and suitably sealed. The whole was evacuated by the air pump 
until the pressure indicated was (-01 mm, barometric reading. 
The H.F. valve was tuned in and in a few minutes, when the 
temperature reached a red heat, magnesium vapour began to 
distill off. At 1200 deg. Cent. magnesium ceased to distill 
off, and 20 parts by weight of magnesium crystals were recovered 
in the condenser.—June 4th, 1937. 





MISCELLANEOUS. 





466,447. July 10th, 1936.—Exastic Fasric, International 
Latex Processes, Ltd., 10, Lefebvre-street, St. Peter Port, 
Guernsey. 

This invention relates to the elasticity of woven or knitted 
materials both in the direction of their length and transversely. 
The material is laid on a smooth board or table and is wetted 
so that it adheres more or less to the board. It is then crowded 











forward step by step, as indicated by the wavy line in the 
drawing, by means of a board A which is reciprocated longi- 
tudinally and transversely. The fabric is crumpled up—or 
“‘ condensed,”’ as it is said in the specification—and temporarily 
held in that condition by its wetness. It is then sprayed with 
rubber solution, vulcanised, and dried. The resultant fabric 
has a high degree of elasticity.—May 28th, 1937. 


466,537. June 5th, 1936.—Maxinc Soir CoMMINUTED 
MarerRiaL, W. W. Triggs, 57 and 58, Lincoln’s Inn-fields, 
London, W.C.2. 

This invention is concerned with the production in a state 
of fine subdivision of such materials as the lead-sodium alloy 
used in the manufacture of alkyl lead compounds. The 
machine comprises a cylindrical casing A which is jacketed 
and kept at a temperature of from 30 deg. to 150 deg. Cent. 
by the circulation of oil. Inside this casing there rotates a 
drum B at a speed of 150 to 250 r.p.m. The inner,surface 


N°466,537 





of the drum is also jacketed and is supplied with circulating 
oil through the trunnion stuffing-boxes CC. The outer surface 
of the drum is furnished with a number of fixed radial cutting 
tools, the shape of which is indicated in the detail sketch. 
The cutting edges of these tools have a front clearance of about 
5 deg. and a top rake of 5 dege Their front faces are set at an 
angle of 45 deg. to the axis of the drum, and the series are set 
in helix formation round the drum. The molten alloy is poured 
in at the opening D and is delivered in a finely comminuted 
state from the outlet E.—May 31st, 1937. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


NEGRETTI AND ZamBRA, of 38, Holborn-viaduct, London, 
E.C.1, have recently received orders for over 1100 of their 
mercury-in-steel dial thermometers for marine use. 


Heap, Wricutson ANnp Co., Ltd., Thornaby-on-Tees, have 
received a contract valued at about £85,000, forming part of the 
£5,000,000 reconstruction scheme which is being carried out by 
Richard Thomas and Co., Ltd., at their Ebbw Vale Steel Works. 
The plant is for the continuous strip mill section and includes 
ten ‘“ Aetna-Standard”’ automatic tinning machines. The 
plant will have special t; gas burners, palm oil and soda ash 


preparation and circulation systems, and all other auxiliary 


plant. In addition, the order includes seven oiling machines, 
two stretcher levellers, one rollor leveller, and a sheet doubling 
line. All the equipment is being manufactured by Messrs Head, 
Wrightson under licence from the Aetna Standard Engineering 





Company, of Youngstown, Ohio. 
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A Seven-Day Journal. 


Team Valley Trading Estate. 


On Thursday, July 29th, Sir George Gillett, the 
Commissioner for Special Areas, began a two-day 
visit to the Tyne and Durham area, by laying in the 
presence of many Northern industrialists the main 
foundation stone of the central administrative build- 
ing of the Team Valley Trading Estate at Gateshead. 
The decision to plan and build the estate was recorded 
in a Journal note of January 15th. Sir George recalled 
that within the last nine months an area of over 
700 acres had been surveyed and planned, and its 
roads laid out, and a number of factories were 
already working on the estate. The construction of 
twelve factories is now practically completed and 
machinery is about to be installed in them, while 
some twenty-eight other factories are being built. 
Sir George congratulated all who had taken part in 
the work as having accomplished a notable piece of 
constructive work which would be of lasting benefit 
to industry and workpeople alike. The central 
administrative building will house all the administra- 
tive offices, the labour exchange, the post office, banks, 
telephone exchange, and other services for the working 
of the estate, while it will also include a restaurant, 
club rooms, library, and committee rooms for the 
use of the tenants of the estate. 


French Railway Disaster. 


‘TowarpDs midnight on Thursday of last week an 
express train from Paris was derailed at points outside 
the Villeneuve-Saint-Georges station, with the result 
that twenty-nine passengers were killed and nearly 
fifty injured. Villeneuve-Saint-Georges is on the 
P.L.M. line about 12 miles from Paris, and from there 
the line bifureates to Dijon and Saint-Etienne. 
The signals and points are electricaliy controlled 
and interlocked, so that risk of accidents through 
human failure appeared to have been eliminated. 
The express for Saint-Etienne was hauled by a 
** Pacific ’”’ locomotive, and was made up of metallic 
coaches, a third class wooden coach, and a luggage van 
of wood behind the tender. The wooden coach 
was between two metallic coaches, and was full 
of pilgrims returning from Lisieux. Owing to holiday 
crowds the departure of the train from the Gare de 
Lyon was delayed by a quarter of an hour. It was to 
have been preceded by another express to Vallorbe, 
and that train was announced to Villeneuve-Saint- 
Georges when the pointsman opened the line to 
Dijon. Then the dispatcher in Paris rectified the 
mistake. The signal, about 400 yards up the line, 
was therefore put againt the train, and as the points 
were being changed, it was seen that the train was 
approaching at about 50 miles an hour. Apparently 
the points were closing while the locomotive passed 
over them. The locomotive was derailed and over- 
turned, and the wreckage of the luggage van was 
pushed along the line by the postal van. A second 
class metallic coach was thrown across the line, and 
the third class wooden coach carrying the pilgrims 
was completely smashed between the preceding and 
the following coaches. Only two minutes are said 
to have elapsed between the Paris dispatcher’s 
announcement and the accident. The train arrived 
much sooner than the signalman expected, and it is 
regarded as fairly certain that the signal was put 
against the train a few seconds after the locomotive 
had passed it. Moreover, there are other questions to 
be cleared up, such as possible starting delays in 
the electrical operation of points. There can only be 
suppositions as to the real cause of the disaster 
until the official inquiry is finished. An immediate 
result of the accident is a revival of public agitation 
for a complete suppression of wooden coaches. The 
railway companies are not themselves responsible 
for making up express trains with metallic and 
wooden coaches when traffic is particularly heavy, 
and the Government has announced its intention 
of accelerating the substitution of metallic for wooden 
coaches. 


T.U.C. Opposition to the Electricity 
Scheme. 


At a recent meeting of the General Council of the 
Trade Union Congress, which will assemble in Norwich 
during the week September 6th to llth, under the 
presidency of Mr. Ernest Bevin, it was decided to 
oppose the proposals of the Ministry of Transport 
with regard to the reorganisation of electrical dis- 
tribution. One of the objections to the scheme is 
that the proposals do not provide the means of estab- 
lishing public ownership and control on a favourable 
basis, but contemplate the transfer of publicly 
owned enterprise to private interests, giving them 
profits on a basis of compensation less favourable 
than is provided in transfers of private concerns to 
public control. The General Council also takes the 
view that the proposals will not secure effective 
distribution at minimum rates to consumers ;_ that 





the stabilisation of 123 divisions of the industry does 
not make for a unified system of electrical production 
and distribution with one type of controlliag interest, 
and that there is no provision for making the bodies 
set up responsible either to Parliament, the public, 
or the consumers. The General Council points out 
that there are no adequate proposals for compensa- 
tion to officers and servants who may suffer loss 
through transference or termination of service, and 
that no provision is made for the representation of 
staff or employees in the schemes. The Council 
agreed that if necessary a deputation should wait 
upon the Minister to amplify its objections to the 
policy outlined. 


Proposed Lancashire Motor Road. 


AT a meeting of the Lancashire County Council 
held at Preston on Thursday, July 29th, a scheme 
prepared by the Highways and Bridges Committee 
of the Council for the construction of an entirely 
new trunk road from Warrington to the Westmorland 
boundary for motor traffic only, was formally 
approved. The proposed road will duplicate the 
A 6 route from Westmorland to Preston and on to 
Wigan and Warrington by the A49 route. The 
scheme provides that no development will be 
allowed which would enable pedestrian or cycle 
traffic to originate on the road. Other traffic will 
gain access only at a few selected points, and existing 
roads of lesser importance will pass either over or 
under the proposed new motor road. It may be 
recalled that in February, 1936, the Highways and 
Bridges Committee prepared a plan for a 120ft. 
wide new road with dual carriageways, cycle tracks, 
and footpaths. The very large number of crossings 
or access roads, often in certain sections averaging 
one every 4 mile, together with the many bridges 
in the northern half of the road, and the high bridges 
over the rivers Lane and Ribble and the Manchester 
Ship Canal, would render a 120ft. road prohibitive 
in expense, and the Council feels that an 80ft. or 85ft. 
wide road for motor traffic only, leaving the existing 
roads for the other traffic, will be the cheaper and the 
safer plan. 


Scotswood Works. 


At the meeting of Armstrong Whitworth 
Securities Company, Ltd., held in London on Friday, 
July 30th, it was announced by Mr. C. Bruce Gardner, 
M.I. Mech E., the chairman of the company, that 
the board had negotiated the sale of its engineering 
works at Scotswood-on-Tyne, to a buyer acting, it 
is believed, on behalf of the Government for use as 
a munitions factory. The firm has also disposed of 
its locomotive business, including the goodwill, 
drawings, patterns, and special dies to the Locomotive 
Manufacturers’ Association. The same evening it 
was Officially announced by Vickers-Armstrongs, 
Ltd., that the firm was entering into an arrangement 
with the purchasers of the Scotswood Works of Sir 
W. G. Armstrong Whitworth and Co. (Engineers), 
Ltd., whereby it would lease the works as from 
Monday, August 2nd, 1937. From that date the works 
will be operated by Vickers-Armstrongs, Ltd., as 
part of its Elswick establishment. The transaction 
is one that will, it is expected, prove very satisfactory 
to the two parties concerned. Besides the two 
businesses referred to above, Armstrong Whitworth 
Securities, Ltd., has also disposed of its Lronfounders’ 
Company and smaller businesses such as the Spencer 
Hopwood boilers, the pneumatic tool department, 
and the manufacture of cotton gins. The remaining 
assets of the company, Mr. Gardner indicated, may 
be disposed of at a fair market price, and their total 
value may possibly exceed the whole of the outstand- 
ing preference share capital. On the munitions side 
the Government is spared the expense of building 
and equipping a new munitions factory, and the 
requirements of the Defence Programme will be 
greatly facilitated by the acquisition of an existing 
works well suited for the special work, which has 
adequate labour at hand, and will now form part 
of the Elswick Works. Both parties have arranged 
for the completion of the work on hand on existing 
orders. 


Tyneside Electrified Trains. 


In order to improve and accelerate the electric 
train service between Newcastle and the coast, the 
directors of the London and North-Eastern Railway 
authorised some time ago an expenditure of over 
£365,000 to replace the whole of the existing carriages 
by stock of the latest type. A contract was placed 
with the Metropolitan Cammell Carriage and Wagon 
Company, Ltd., for the new carriages, which are 
rapidly approaching completion. The first complete 
train of four articulated two-coach units has been 
delivered, and a private inaugural run of the new 
train took place on Friday, July 30th, when the Lord 





Mayor of Newcastle, accompanied by representatives 
of the other cive authorities in the electrified area, 
assisted in driving the train to and from the coast. 
The new train was put into the public service imme- 
diately after the inaugural run, and formed the 1 p.m. - 
express from Newcastle to Tynemouth and the 
2.8 p.m. return express from Tynemouth on July 30th. 
In addition to the expenditure on the new trains, 
the company has spent a large sum on the provision 
of additional electrical sub-stations at South Gosforth 
and Earsdon Grange, and on improvements in the 
track and station equipment. Its aim is to speed up 
the Tyneside services and at the same time to provide 
greater comfort for the travelling public. The 
accelerated schedules which will be possible when 
a sufficient number of the new carriages have been 
delivered to cover the whole service, involve a reduc- 
tion in the time for the round trip. of from sixty- 
three to fifty-two minutes, and a.reduction in the 
time of the expresses between Newcastle and Tyne- 
mouth from thirty to twenty-five minutes. 


Smokeless Fuel in Scotland. 


Tue Oil from Coal Committee of the Scottish 
Development Council has just presented its third 
report, which contains an extended reference to the 
findings of the Coalmasters’ Sub-committee appointed 
to investigate the production of smokeless fuel by 
the low-temperature carbonisation of Scottish coals 
and the marketing of such fuels at a figure which 
would render their distribution and sale an economic 
process. The Sub-committee reports that from the 
data available, it is apparent that none of the smoke- 
less fuels can be produced from Scottish coals at an 
economic figure under present-day conditions. It 
is stated that with the cost of railway carriage 
added, the cost of production is in every case greater 
than that which the merchants are willing to pay for 
the smokeless fuel even if it were to be delivered in 
large quantities. Such fuels would therefore have to 
make their own market. One source of profit would 
be the use of smokeless fuel for the propulsion of 
road vehicles, which, in a national emergency, might 
be of value as providing an alternative to imported 
liquid fuel. The amount of fuel thus employed 
would, it is pointed out, be small, and only certain 
retorts could be used. The Committee regrets that 
the results of the inquiry have not been more favour- 
able towards the establishment of a smokeless fuel 
industry in Scotland, but the facts have been pre- 
sented after very careful investigation and inquiry. 
On the larger subject of the production of oil from 
Scottish coals, the main Committee reviewing the 
whole subject has come to the conclusion that for 
any of the processes, except perhaps the distillation 
of cannel coal at gasworks, continued and extended 
Government aid will be required if these processes 
are to compete with the importation of oil. 


The Scrap Iron Campaign. 


In a Journal note of July 23rd we dealt with the 
National Scrap Campaign, started in July by the. 
British Iron and Steel Corporation, Ltd., of Steel 
House, Westminster, and referred to some of the 
difficulties of household collection. In a letter 
recently sent to the Minister of Health by the Corpora- 
tion some facts are given concerning the scarcity of 
scrap, and the cost of its collection. It is pomted out 
that actually no famine of iron and steel scrap exists, 
but with the short supply of ores and high prices for 
foreign scrap British steel works first prefer to buy 
all the domestic scrap available. As to its collection, 
the facts are, the letter states, that the: relatively 
small quantities of old iron of which many house- 
holders and others are anxious to dispose, and which 
in the aggregate form an invaluable contribution to 
the national reserves of raw material, are scattered 
in such a way as to render considerable both the 
difficulty of locating them and the cost of subsequent 
collection. The house-to-house collector, for example, 
may take a whole day to collect a load sufficient to 
cover his cartage and his labour without allowing for 
any payment for the material. The price paid to the 
collector by the dealer or merchant is decided in 
turn by the costs of sorting, burning, cutting into 
practical dimensions, bundling and compressing, and 
so on, and finally of forwarding the metal to the 
steel works. Such costs have all risen in the last 
year. It is confidently believed that if the public 
were aware that the cost of collecting 1 ewt. or 2 ewt. 
of old iron at a time generally extinguishes its worth 
to the collector, it would not ask for value other than 
in the form of free removal. At the same time, 
thanks to arrangements concluded between the Cor- 
poration and the National Federation of Scrap Iron 
and Steel Merchants, everyone may be satisfied that 
the old iron thus cleared from his house or yard does 
go direct to a British steel works and not, as it might 
have done in the past, to a foreign country. 
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Market Research in Engineering. 


By DUDLEY W. 


WALTON, F.S.S. 


No. VI. 
(Continued from page 119, July 30th.) 


AGRICULTURAL AND FooD-PACKING. 


GRICULTURE in Great Britain seems, like 
Micawber, to be waiting for something to turn 
up. Farmers hope against hope that some Govern- 
ment plan will be a substitute for the necessity of 
initiative and self-development. However, all the 
organised Governments of the world are in the main 
merely tax-imposing and tax-gathering instruments, 
and are concerned only with projects for increasing 
tax yields and taxable capacity. No Government is 
interested in making two blades of grass grow where 
only one grew before, unless it sees an opportunity of 
taxing the additional blade. 

To generalise the situation as it affects the agricul- 
tural engineer, the map shows that grain is raised in 
East Anglia, cattle are bred and fattened in Scotland 
and the Midlands, dairying is conducted in Wessex, 
and sheep are fed on all available downlands. There 
is a determinable centre of density for every crop, 
and consequently a centre of density in the demand 
for equipment. Each type of farming calls for different 
types of mechanical appliance. You cannot easily 
Sell sheep-shearing apparatus to the mutton-raiser. 
To the mutton-raiser wool is a by-product. You 
cannot sell sheep-shearing apparatus on a basis 
per capita to the ovine population. You should be 
able to sell more, however, by following the grid 
over the downs. If the shepherd can shear his sheep 
with less effort or without additional human labour, 
he may be encouraged to grow more wool, just as 
milking machinery has encouraged the dairyman to 
breed cows that yield more milk. 

There are changes in the incidences of agricultural 
crops which affect demand for agricultural engineer- 
ing. During the war,-for example, pasture land was 
converted to the plough, but has reverted to the 
cow. In agricultural economics there are equilibria, 
but the farmer is not nearly so static as commonly 
supposed. He sends his sons to an agricultural 
college and they come back with a new technique. 
It would pay the engineering industry to see that all 
agricultural colleges are adequately informed about 
field and farm machinery and adequately financed 
to teach all the lads and lasses that want to learn. 


DOMINANCE OF NATURAL CONDITIONS. 


All farming operations are governed by the natural 
conditions of climate and geology. Certain crops 
grow best under general average rainfall and tem- 
perature, and upon particular soils. In broad aspects, 
the engineer can make good the defects of Nature. 
He can bring water from the hills to the arid plain ; 
he can drain the fen and the bog; he can equip 
acres of glass-houses with heating apparatus. In all 
places where conditions of culture have been stabilised, 
—that is to say, where particular crops grow pro- 
fitably season after season—he can supply labour- 
saving machinery for cultivation and transport. 

British agriculture prospers whenever the farmer 
calls in the aid of the agricultural engineer. The spots 
where engineering aid is most acceptable can be dis- 
covered. For instance, they appear to be on those 
portions of the map where the average farm exceeds 
500 acres in extent. The incidence of farming opera- 
tions is variable. In the statistics for some crops one 
can detect a combination of a constant and a variable. 
The total acreage under wheat, oats, and barley has 
been fairly steady over a series of post-war years. 
Turnips, swedes, and mangolds, used mainly on the 
spot for feeding cows, have also a constant acreage, 
because the cow population in broad terms is constant, 
influenced in the long run by a per capita demand for 
milk, butter, and cheese. The trades directly or 
indirectly concerned with the provision of bread and 
butter, from the ploughing of the land to the wrapping 
of the baker’s loaf, are necessarily on a per capita 
basis. The rate of increase for the demand can be 
taken as equal to less than one-half of 1 per cent. per 
annum. The demand for ploughs, drillers, reapers, 
milling equipment, transport, bakers’ ovens, and 
bread knives is, on the whole, in equilibrium. Nothing 
that engineers can do can alter the demand, short of 
a prohibition of imports. 

There are crops which tend to decline ; those asso- 
ciated with the horse, for example. Bean acreage 
has gone down from a pre-war figure of 275,000 to 
around 175,000. Vetch acreage has declined from 
112,000 acres to 85,000. Hay acreage is approxi- 
mately steady in extent, but the croppage has declined. 
Hence actually and prospectively a decrease in the 
demand for rakes. Hop acreage has gone down in 
twenty-five years by some 40 per cent. 

On the other hand, some crops are increasing. 
Peas have shown a marked tendency to get back to 
the pre-war figures, accounted for by various ways of 
preserving them for domestic consumption. This, 


in turn, has affected the demand for bottles and 
bottle-making machinery. 
1913 was just over 4000. 


Sugar beet acreage in 
It gradually rose to a 





figure of 403,000 acres in 1934. Behind such a statistic 
was an active market for manipulative apparatus. 
All the figures are available in the records of the 
Ministry of Agriculture. Changes affecting any par- 
ticular engineering equipment for the farmer can be 
graphed. As a formula showing how market research 
affects demand, let us express the matter by saying 
that the farmers of Britain, during the next twelve 
months, will wear out 2 ploughs, and the horses 
drawing them will wear out x y horseshoes, needing 
xyz nails. The blacksmith will need n sledge- 
hammers—and so on, almost ad infinitum. Thus, 
whether an activity tends to recede or advance, the 
data are of importance all along the line of production. 
The data can be collected; the tendency can be 
determined ; the policy to meet the change can be 
discussed and adopted. 


DIRECTIONAL POLICY. 


On a well-managed farm there is a safeguarding 
directional policy. A mixed farm with sheep and 
cattle will plan to produce half its main winter fodder 
in the form of potatoes, and half in “ turnips ”—a 
generic term for various roots—planting enough of 
either for minimum needs. In a dry season the spuds 
will flourish ; in a wet, the other roots. In a very 
favourable season there will be a surplus reserve 
which will govern the breeding policy of the next 
season. Some farmers on the Scottish border send 
down their surplus ewes to feed during the winter in 
Westmorland—the so-called flying flocks—and sell 
them in Carlisle in the spring. Another economical 
Scottish method is to breed lean cattle and let other 
farmers fatten them. This saves phosphates and other 
valuable ingredients in a poor soil which fat beasts 
take away in the shape of bone. 

There is an erroneous and traditional theory that 
the British farmer is not a business man. He knows 
enough about business to secure sundry fiscal advan- 
tages in the matter of taxation. He knows enough 
book-keeping to keep accounts of his stocks, if only 
because when selling his farm the crop records have 
an asset value. He knows also how to take advantage 
of the situation in which he finds himself as a manu- 
facturer of wheat or beef. He is both a planner and a 
performer. He can judge the end from the beginning. 
He markets a surplus, but to get the surplus he has 
to produce much that he never intends to sell. Bit 
by bit he is accepting mechanisation, industrialisa- 
tion, and converting his farm into a workshop. The 
farmer has enough scientific knowledge to know how 
to balance the rations of his stock, to produce with 
maximum economy his output of meat, milk, or wool. 
An up-to-date development is his acceptance of model 
forms of contract for the growing of crops to supply 
the needs of the canning industries which are being 
organised around his villages. The agricultural 
engineer who is out to help the farmer must study the 
whole run of normal and abnormal operations. The 
farmer’s primary need is for labour-saving methods 
of manipulating the soil, of which the plough is only 
one item. Each kind of soil needs differential treat- 
ment. On deep, rich land he grows a deep-rooting 
wheat, which needs deep cultivation, and perhaps 
draining. He can be taught to use and profit by types 
of machinery adapted to his circumstances and to the 
size of his fields. The seeing eye, even from a rail- 
way carriage window, can interpret a farmer’s policy. 
The completely mechanised farm is emerging. The 
potentiality of complete mechanisation may call for 
steam or motor tractors, cultivators, gang ploughs, 
trenching machines, gates, fencing, hurdles. One 
kind of fencing is wanted for sheep, another for pigs. 
There are labour-saving devices for feeding stock. 
Farms are being turned into factories. The engineer, 
able and willing and ready to exploit this market will 
have his reward. 

By adopting suitable methods of commercial and 
statistical investigation, the engineer can classify 
the markets, and estimate the demands for items like 
harvesting and threshing machines, dairying plant, 
milk-cleaning equipment, and for the apparatus needed 
for modern ways of cheese and butter production. 
In some parts there may still be a demand for wind 
and water mills, but on the whole farmers are pro- 
gressively turning towards oil engines, suction gas, 
and electrical apparatus. 

There are also lines of engineering equipment needed 
for the manipulation of farm products when they are 
transported to convenient distribution centres—a 
flour mill, for example, which is a complete factory 
in itself, with its hoisting and grain-cleaning devices, 
crushing and grinding rollers, automatic weighers, and 
sack-handling plant. Equipment for both cultiva- 
tion and handling is needed whenever any crop is 
grown for a market, with correlated equipment for 
grading, packing, and transport, when the surplus 
reaches the available consumer’s emporia. Correlated 
with agriculture also is the market for fertilisers, 
including fish manure. Fertilisers are largely by- 





products of the gas and chemical industries. The 
by-product has to be conveyed, at whatever expense 
is necessary, to the point of utilisation. The ‘pro- 
ducing point of a fertiliser is not usually related either 
to the most efficient means of production or to the 
most efficient means of distribution. It may often 
happen that the cost of distribution tends to make 
a comparatively worthless by-product entirely worth- 
less. Here a reference can be made again to the Kent 
coalfield development scheme, where it is hoped to 
encourage a demand for agricultural chemicals in the 
farming areas around the conversion plants. 

A market for agricultural equipment has inter- 
national aspects. One cannot examine the whole 
world in detail in this generalised survey. Various 
crops of the tropics and the eastern continent call 
for their special or general devices—the rice fields, 
the tea garden, the coffee plantation, are all of some 
interest to the engineer. Then there is the treat- 
ment of sugar and beet sugar, various kinds of fibres, 
with associated paper and board-making, the chilled 
meat industry, with its refrigerating plants, ware- 
houses, and transport. A characteristic in some of 
these markets is the orderliness and rapidity of dis- 
posal in the consumer’s market. There are some 
eleven million dinner tables needing service every 
day. 


Drrect Trapine METHODS. 


The example of the scythe which can be marketed 
only to the actual consumer on meadow lands is 
typical of a range of agricultural equipment which 
must, in the last analysis, be delivered at the farm, 
and should pass less and less through intermediate 
hands. Here, direct dealing, and consequently 
direct appeal by salesmanship and advertising to the 
farmer, are indicated. It is not economic to sell a 
keg of nails or similar small items direct. These can 
be properly left to the attention of the agricultural 
dealer in market towns, whose main service to the 
manufacturer is not so much in finding the customers 
as in carrying the credits and collecting the cash. 
For these expenses and risks the dealer is rightly 
recompensed by his retail profit. On the whole, the 
agricultural dealer is an inefficient link in the chain 
of distribution. He has the advantage of knowing 
the farmer personally, and can discover and supply 
his common wants; but the dealer has a prejudice 
against handling, stocking, and selling new lines. 
If retail trade distribution of an agricultural gadget 
is dictated by circumstances—and the nature of the 
circumstances can be investigated—the dealer must 
be helped and encouraged to sell to the agriculturalist. 
not so much the thing itself, as its economic utility, 
The engineering salesman has to overcome the 
farmer’s own reluctance to try anything new. While 
taking steps to bring the merits of a new device to 
the farming community generally, the engineer may 
as well take the ultimate step of selling the article 
direct. It is obviously a waste of effort to endeavour 
to sell a new and improved plough through a middle- 
man. This, as a general proposition, is proved by the 
popularity of those agricultural shows at which 
engineers are so prominently represented. 

If, as easily may be the future practice, suppliers 
of agricultural equipment were to encourage, even to 
the extent of subsidising, those co-operative institu- 
tions which are the obvious remedies for poor farm- 
ing, @ wider market would be built up over a series 
of years as it was in Ireland, under the inspiration of 
the late Sir Horace Plunkett. To accomplish such a 
development existing political prejudices against the 
co-operative movement generally must be overcome 
by both makers and purchasers. A considerable 
amount of agricultural machinery has been sold in 
Ireland. In England the possibility of development 
of creameries and bacon factories, based on the 
co-operative Irish model, is considerable. Some 
influence might be exerted through the Board of 
Agriculture. In Ireland the method used was for 
the Government to supply the impetus in the way of 
technical guidance, and the farmers’ co-operative 
societies achieved the necessary organisation. 

A reference was made to the co-operation between 
farmers and the canning industry. Food preparation 
is being conducted more and more at the place of 
production, because there is no longer a dependence 
on the railway for transport. The food factory is now 
taken to the farm, instead of the farm produce being 
carried in a more or less damaged condition to the 
factory. The food preparer favours equipment to 
work as mechanised gangs, or at least the equipment 
which, with spares, will ensure continuous motion 
from ingress to exit. More and more, the rural factory 
is aiming at being self-contained. There is a tendency 
for each factory to make its own cartons or other con- 
tainers, to print its own labels. There are ingenious 
pieces of machinery, fed from a roll of cardboard, 
which delivers a carton direct to the filling machine. 

There is an ever-widening market for wrapping 
and packaging machinery. Wrapping machinery has 
had a slow development. Chewing-gum and tobacco 
appear to have been the first commercial products 
weighed and wrapped by machinery. The housewife 
shows a distinct preference for food in cartons, and 
the law requires that weights must be just. The 
genius of inventors is solving all the problems of 
weighing, counting, and packaging. What is lacking 
is enough sales effort and planning to convince the 
food handler that he will lose profit if he does not 
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install the most efficient and foolproof devices, One 
great advantage of installing wrapping machinery is 
the economy of space and consequent saving of rent. 

The extension of the market for wrapping devices 
can be gauged by a suitable method of market survey- 
ing and a study of the reactions of the customer. For 
example, it is.evident that some products are wrapped 
to the convenience of the factory, but to the incon- 
venience Of the customer. 

A world which is more than ever demanding its 
foods presented in hygienic packages involves a 
demand for the machines that make containers of 
paper, board, metal or sometimes wood. There are 
box-making plants situated at strategic points on the 
map to supply cartons in the flat for facile transport 
and storage. It might be a matter of wise sales policy 
for the maker of such machinery to encourage localisa- 
tion rather than to seek his custom among. the 
centralised plants. 

It is part of the necessary study in the container 
field to work out types which, when they have filled 
their transporting duty, can be scrapped, such asthe 
tar barrel—the ultimate disposal of which, by the 
way, is a cause of some annoyance. At the other 
end of the problem is the design of the receptacles for 
liquids. The old-fashioned milk churn is probably a 
very unsatisfactory means for filling a milk tank. 
There seems to be no reason why the dairy farmer 
should not pump his milk into an elevated tank and 
fill the travelling tank by gravity. Anything that 
saves time will get the milk to the creamery or urban 
bottling plant in better condition. 

The container trade in metal or wood is diversified. 
The fish boxes used at Billingsgate Market are 
standardised and made on the spot. Behind this 
standardisation there was doubtless a method of trial 
and error, but the probability is that someone made 
a market research by observing the average carrying 
capacity of fish porters. No one seems to have made 
any similar research at Covent Garden, where the 
prehistoric skip is still in daily use. 

In the field of packaging there is some room in the 
tool and cutlery industry. Table knives are packed 
merely for safe transit and storage, not for sale to the 
ultimate consumer. In this line the German exporters 
are much more alert to the convenience of the cutler 
and his customer. 

As a hint to the container manufacturer, it may be 
mentioned the modern practice for the cheaper types 
of semi-detached houses not to be provided with coal 
cellars. What the purchaser does if he needs coal 
storage is to buy a rectangular type of dustbin, which 
is an awkward receptacle for the coalman to fill and 
still more awkward in domestic service. Another 
need which research might bring to light would be 
evolution of an uncommon or garden dustbin which 
cannot be raided by the nocturnal cat. 


SUMMARY. 


Summarising what has been said in this series of 
articles, market research in engineering and in all 
other enterprises is subsidiary to the distributive 
process. It seeks to discover the one best way of 
selling what is produced. It can discover potential 
demands for new products. It links production with 
distribution, and aids management in its essential 
function of holding a balance between making and 
selling. 

Market research studies lines of least resistance. 
It analyses the outlets for selling, old and new. It 
indicates emergent needs in changing environments, 
and charts the changes in these environments. The 
investigations define the reactions, acceptances, and 
resistances of consumers and distributors. They can 
reveal and determine the true nature of competition, 
and by induction indicate the causes of arrested or 
declining sales. 

Arising out of the methods sketched or described, 
the fundamental aim of market research is seen to be 
the formulation or modification of sales policies. It 
was shown in many specific instances that a mere 
five-year plan is not sufficient when engineers desire 
to make the utmost contribution possible to the satis- 
faction of communal needs. 

Pleas have been made and methods described for 
the fuller utilisation of internal and external data 
relating to markets either by passive survey or by 
active investigation. The scope of the questionnaire 
was indicated. It was suggested that many modern 
studies, such as anthropology, geology, economics, 
and sociology, are available to discover the occa- 
sions and opportunities for selling more engineering 
products by studying persons, places, and times. 
There emerged the conception of a specialised market 
in a generalised environment. In this there may be 
a call for the satisfaction of an urgent buying demand, 
or for the exertion of selling pressure for new com- 
modities, or new modes of utilisation. In building 
up a composite photograph of the field of distribu- 
tion, demand was seen to be either localised or 
diffused ; particularised or diversified. The certainty 
of change in the size, character, and responsiveness 
of a market was confidently forecast, and the almost 
certain attainment of equilibrium was prophesied 
between production and distribution within the next 
fifty years. 

Other leading ideas concerned the modern tendency 
to place the factory, or at least depots for distribu- 
tion, in the vicinity of the market; to organise 
selling efforts in relation to centres of densest popula- 





tion or maximum demand ; and to note also to what 
extent population is shifting its focal points. A 
glance was directed towards the conception of units 
of distribution analogous to the production batch. 
Co-operative investigations were indicated as a 
convenience when a comprehensive research might 
involve considerable expenditure. 

Avoiding an undue use of the forbidding word 
“ psychology,” attention was called to the advantages 
of the study of the mental actions and reactions of 
salesmen and their customers. Fatalism was abjured. 
The positive attitude was advocated. It was urged 
that more reliance should be placed on initiative and 
less on outside assistance. This line of argument 
was directed more or less to those engineering firms 
whose chief offices are adjacent to the House of Parlia- 
ment or the Stock Exchange. 

There is a manifest tendency for big business to 
become an inverted pyramid—to issue new shares 
when declaring a new dividend; to expose itself 
to the growing attacks of organised public opinion, 
and incidentally to open the way for facile govern- 
mental interference or control. The broadest possible 
study of world conditions indicates the necessity for 
engineers to be ready to fit in with whatever economic 
or political systems emerge from the struggle of 
mutually hostile ideologies. Even if that hostility 
brings ruin, it will be the engineers, forewarned 





of the calamity, who will survive and rebuild the 
world. 

Things being as they are, and with a large section 
of organised political opinion intent on maintaining 
things as they are (or were), market research does not 
necessarily provide a means for unlimited future 
expansion. It may indicate the wisdom of small 
profits and quick returns, or even of no profits and 
slow returns. It may not result in larger income, but 
in greater security. Either on the hypothesis that 
commercial or industrial constants will be more 
important than the variables, or the variables more 
important than the constants, the observable trend 
is towards the stabilisation of dividends. The success 
of the unit investment trusts show that money- 
lenders prefer fixed income to speculative enhance- 
ment of capital. 

In connection with these articles on aspects of 
market research, attention can be called to a previous 
series on “* Statistics and Engineering’ (THE ENGI- 
NEER, December 9th, 16th, 23rd, and 30th, 1932). 
Statistical methods provide instruments for measur- 
ing the market, for the study of fluctuations in 
demand, for determining the margin of error to be 
tolerated in planning, and forecasting likely changes. 
The positive as well as the negative conclusions of 
statistical analysis seem to be equally valuable to 
guard and to guide. 








Standing Wave Problems. 


By T. BLENCH, B.Sc. (Hons.), LS.E. 
No. IL. 


HESE articles have particular reference to the two 

problems—(a) to determine the position of the 
standing wave on a gently sloping weir glacis ; (b) to 
design a fall so that the standing wave shall not move 
off the glacis on to the channel bed. The subject 
has been dealt with very carefully in India (Bib. 1, 3, 
4, 5,), and the results are dealt with here as a consecu- 
tive work, ending with suggestions for further 
research. The order of treatment will be :—(I) 
Graphical representation of Bernouilli’s equation and 
the hydraulic jump equation, with applications ; 
(II) old and new standing wave problems, with 
various solutions based on conventional jump 
theory ; (III) more rigid treatment of jump theory, 
with its implications and suggestions for further 
research. By this means it is hoped that the reader 
will have gained facility in the useful, though theore- 
tically objectionable, conventional theory before 
being shown its inherent defects. The subject is 
analogous with the conventional engineer’s theory 
of bending which gives excellent results for many 
practical problems, but goes very badly wrong in 
special cases. 

I. Energy of Flow and Impulse Plus Momentum 
Curves.—This subject is fundamental, and was 
developed by A. M. R. Montagu, I.S.E. (Bib. 7). 

Consider steady flow in a frictionless channel of 
gently varying section, so that the flow can be taken 
as sensibly normal to the cross-section, and pressure 
proportional to depth. The velocity is assumed 
uniform over each cross-section. The difficulty of 
varying breadth is got over by dealing with g the 
discharge per foot of channel breadth in cusecs 
(cubic feet per second). 

The energy of flow Ey at a section is defined as 
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the energy per pound at that section referred to the 
bed as datum. Thus from Fig. 1 we see that ° 


Ey=(q/D)?/2 g+y+(D—y) 
=q?/2 g D?+D oie BS 30 a 


at any depth y, i.e., it has the same value all over the 
section. If the velocity be a function of y, then 
(1) expresses the mean value of Ey over the section 
with a degree of accuracy depending on whether the 
root mean square velocity is nearly equal to the mean 
or not. In a wide range of channel problems the 
approximate equality is close. 

Now plot (1) for various q’s, allowing D to vary 
for each g. A group of curves of the form of Fig. 2 
results. Each curve is asymptotic to the Ey axis, 
and to the bisector of the angle between the axes, 
and has a turning point, a minimum. So, of all the 
ways in which a discharge q per foot can flow steadily 
at a section, there is one which has a minimum energy 
of flow. The conditions are then called critical, and 
will be denoted by the suffix c. 





The critical depth is found by differentiation of (1) 

and equating to zero, giving 
D=Wel9 gael Mert Via! laa > 
Bre BDe_-. «-j -}- - @) 

It follows immediately from (3) that when the 
energy of flow is a minimum the separate energies of 
velocity, pressure and position (relative to the bed) 
are all equal, each to $ D,. 

Equation (3) also states that the locus of the T.P.’s 
of the energy of flow curves is a straight line through 
the origin with gradient 3/2. 

(ii) Correspondence Between E; curves and Channel. 
—Suppose a channel of an original given condition 
of flow, i.e., discharge breadth and depth known, in 
which is built a flume which both contracts and 
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depresses in a given manner, but not sufficiently to 
cause afflux. As usual, we neglect friction and assume 
very gradual change of section. Required to draw the 
water profile. 

Fig. 3b shows the flume; Fig. 3a the Ey diagram. 
The procedure is (i) from given initial conditions, 
find q,, upstream of the work, say at C. At depth 
D, (given) on the Ey diagram erect an ordinate cba 
to cut the q, curve in a, and the depth line (bisector 
of angle between axes) in b. Then ca is the energy 
of flow in section I, cb is the depth, and ba is the 
velocity energy. Mark Ey, so found, correct to scale, 
upwards from C to find the total energy (T.E.) line 
for the flume. (ii) We now work backwards from 
the T.E. line to get the water profile. Thus at R 
the Eyis RP. Fit this into the Ey diagram to cut 
the q,., curveinp. Then rq is the depth and q p the 
water surface depression, which can be immediately 
transferred down to RQ, QP. Similarly for X Y Z, 


LYz. 
It is seen that a flume problem can be represented 
on the Ey diagram by a curve such asapax... AS 


the flume diverges back to original channel size, the 
curve tends to close. If there is friction the procedure 
is to find the water profile on the assumption of no 
friction; find the friction loss over the flume, by 
reaches; draw the T.E. line starting from undis- 
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turbed downstream conditions, elevating it by the 
friction loss over each section till upstream is reached ; 
proceed as for no friction using the corrected T.E. 
line. 

Note that divergence must be very gentle if the 
assumption that there is no jetting is to be sound. 
It is one of the practical advantages of depressed bed 
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flumes that the rise of bed in the divergence reduces 
jetting. 

Notice the energy relation shown by Fig. 38, viz., 

Ey.—Ey,=18, - . (4) 
In words, ‘‘ the bed depression from | to 2 equals the 
gain in energy of flow from | to 2.” 

(6) Let us now add to the above problem slightly. 
Suppose the section 2 to be progressively tightened, 
so that its gq becomes progressively a Gis te 
Then Ey, remains fixed as Ey,+8, so the point x 
on Fig. 3c will during the tightening move along the 
horizontal line x,,, 2,, the water surface depressing 
more and more till it reaches 2,, the turning point 
of the curve g,. Any further tightening is inconsistent 
with the relation (4). As (4) must be satisfied (being 
an energy relation), any further constriction results 
in a “ heading-up ” upstream, so that E , can increase 
to Ey2-—8; where Ey2, is the critical energy of flow 
corresponding to whatever q, is imposed by con- 
striction. 

There must now be a loss of energy Hy, beyond 
the section of critical depth, and the details of how 
the loss occurs requires momentum theory. However, 
a very important result follows immediately. From 
(3) 

Eyee=1 D2-=I1 6 (q3/g)1/8 

q=V/@ - (2/3)?/2. Ep (5) 
But Ey,- equals the height of upstream still pond 
above the “ crest,” what we usually write as H+hp, 
or gauge above crest plus approach head (vide 
Fig. 4). Thus, we have obtained the proof of the 
long-crested weir formula Q=3-08(H+A,)?5, by 
the energy method. 

It isto be noticed that in Fig. 3b it is assumed that 
the Section 2, for the present problem, is where the 
flume is tightest and lowest. The “ control section ”’ 
need not be situated so; it might be where the bed 
is higher and broader, but this does not alter (5). 
Ey. refers to the critical section wherever it may be. 
Its determination for such a flume would not be 
required in practice. A long-crested flume for meter- 


ing has always an elevated crest—not a depressed 
one—-and then there is no doubt that the critical 
section occurs on that crest, for the floor drops on 
both sides and the energy of flow must therefore 
increase in both directions from the crest. 

There is an academic question of some interest. 





section than the original channel. 
crest must be sufficient for the flow to draw out to 
horizontality. 
to be about 2 H; but usual practice, unfortunately, 
gives a fairly abrupt curved bed approach, and a 
gentle approach will allow a shorter crest length 
than 2}H. The bed approach must be gentle if 
the weir is for metering. If it is not there may be a 
bed roller, or the flow may jump the first part of 
the crest, and cause an indeterminate shock loss. 
Provided there is a gentle approach of both bed and 
sides the only loss to calculate is that due to friction 
between the upstream gauge site and the point where 
the draw-down in the throat has attained hori- 
zontality. There must be a clear standing wave 
after the throat, so that one can be certain that the 
throat depth where horizontal flow occurs is critical. 
Designing on these lines we can apply equation (5), 
with Eye, equal to the gauge relative to crest H, 
plus approach head hp, less friction loss hy. If friction 
can be estimated to 10 per cent. (by conventional 


Why, in the preceding analysis, is it accepted that 
heading up due to constriction stops when critical 
conditions obtain in the “throat”? So far as 
Fig. 3c shows, both Ey, and Ey, might be augmented 
by the same amount, the points “ a ”’ and x remaining 
on the q,, 2, curves respectively.. The answer follows 
immediately on testing by Hamilton’s principle. 
The least action occurs for the lowest possible value 
of Eps. 

(c) Practical Comments.—Detailed examples of 
the use of Ey. curves are given in Bib. 2. 

The depressed bed flume has been used as an 
illustration partly because it should have a future 
in practice. (Bib. 6). Till recently bridge builders 
have avoided constricting channels, partly through 
fear of afflux, and partly through fear of jetting. 
Putting aside the portion of afflux due to friction 
as negligible, and that due to bad approaches and, 
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particularly, bad exits as avoidable, and considering 
only the afflux which occurs due to constricting 
beyond the critical section, it is clear that greater 
constriction of the sides can be given without afflux 
if the cross-section is made up by depressing the floor. 
As for jetting, the presence of a rising floor helps 
to spread the jet, and, even if it does not succeed, 
it will deflect the jet upwards, away from the founda- 
tions. As a satisfactory example of one built, there 
is a case of a flume for 250 cusecs, normal breadth 
25ft., flumed to 5ft. Normal depth 4ft. about, 
flume floor depressed 3-6ft., approach curved with 
average side splays 1: 2, exit curved with average 
side splays 1:3; throat length l0ft. This was a 
very drastic design, but indicates that very consider- 
able fluming is possible without appreciable afflux 
or jetting, and with very considerable saving when 
it is done in the interests of a bridge of expensive 
superstructure. 

In designing such a flume the designer often fixes 
the plan shape first, so as to avoid jetting, and has 
then to find a floor that will not cause afflux due to 
a standing wave. Equation (3) shows that this can 
be done by marking down I.5 D, at various points 
from the T.E. line, and designing the floor below the 
locus so found. It is wise not to come too close to 
critical conditions in a no-afflux design as an increase 
in discharge, or a too abrupt convergence, may cause 
critical conditions to be reached, with formation of 
afflux, and its attendant troubles. — 

The theory underlying equation (5) should be 
considered carefully in its relation to the long- 
crested weir illustrated in Fig. 4. There is an unfor- 
tunate practice of using equations of the form 
Q=C BH! for any kind of weir, taking H as 
upstream gauge relative to crest, and C as some rough 
value found from experience, say, 3-00. Although 
this is justifiable in rough work it has masked the 
fact that the discharge equation of a carefully 
designed long-crested weir can be written to a very 
great degree of accuracy, prevented many weirs 
being designed so that they would have been 
invaluable for regulation, and caused difficulties in 
accurate calibration. Fig. 4 illustrates a long-crested 
weir, assumed to be (for generality) of narrower 
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methods), and its total value is 2 per cent. of Eyac, 
then Ey: is correct to 0-2 per cent. and Q to 0-3 per 
cent., which is better than could be determined by 
the usual observations on large channels. 

If velocity rod discharges were observed against 
such a weir, and Pitometer observations were made 
across the weir to correct for the very small error 
due to taking mean velocities instead of root mean 
square velocities, the absolute accuracy of velocity 
rods could be obtained and short-crested weirs 
calibrated according to the smoothing formula 
Q=C B H? with very great accuracy, by observing 
velocity rod discharges (vide also THE ENGINEER, 
July 3st, 1936, ‘‘ Temperature Error in Cup-type 
Current Meters,” by T. Blench). In fact, the standard 
cusec could be defined in terms of a long-crested weir. 

(d) Impulse Plus Momentum Curves.—Just as 
Bernouilli’s equation can be conveniently graphed as 
Ey curves, so the hydraulic jump equation can be 
graphed to give a clear picture of what happens in 
standing wave problems. 

The engineer’s method of obtaining the jump 
equation on a level floor is, vide Fig. 5, to state that 
the change of momentum between sections | and 2, 
before and after the jump and clear of it, equals the 
impulse of the forces acting, so, confining our atten- 
tion to unit breadth, and time interval t, we have, in 
engineers’ units, 
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i.e., impulse plus momentum is unchanged by the 
wave. 


It is obvious that the function to graph is 
Impulse+momentum=e ! D*/2+¢4/g D! (6) 


The form of the curves is shown in Fig. 6. They 
are asymptotic to the vertical axis, and for every q 
there is a minimum impulse plus momentum (Iy). 
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The depth of minimum Iy is found from differentia- 
tion of (6), and equating to zero to be Vv q?/9, which is 
the critical depth of (2); and the critical Iy is 
I. 5 p D3, which shows the critical depth locus to be a 
parabola. 

The principal use of the curves is to relate the 
depths before and after jump with the energy loss 
over the jump. A simple illustration is in Fig. 6c, 
of an O.G. fall with the standing wave forming at the 
glacis toe. The upstream and downstream con- 
ditions are known, so we know the E;’s, the T.E.’s, 
and the loss of energy H;, in the wave. If the fall is 
flumed to its throat, expands on the glacis, ana 
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diagrams for the parts « y and 8 ¢ will be of the form 
shown in 6 (6), with the drop H, between. The I, 
diagram is in Fig. 6a, but the discontinuity is now 
horizontal. 

The principal underlying the finding of standing 
wave position should now be clear. All that is 
required, in principle, is to construct the Ey diagrams 
for upstream and downstream (as in Fig. 14) to reach 
downstream and upstream, respectively, of where the 
wave is expected ; draw in the upstream and down- 
stream profiles to correspond; plot the Iy diagrams 
and find the wave depths from the position of hori- 
zontal discontinuity on the same qg curve. The details 
are not so simple and are given in Section IT. 

The full discussion of the jump equation is deferred 
to Section ITI, as there is no doubt as to its practical 
value in design. But it is to be mentioned that its 
derivation utterly neglects the impulse of gravity 
during jump, so there is no need, in practice, to worry 
about errors that may arise by applying jump theory 
for a level floor to a gentle slope. In fact, on a down- 
ward slope the results will tend to be more reliable. 


Add to the error in theory the difficulty of obtaining 
a wave trough free from “ fall back,” and of securing 
steady downstream conditions, and it will be seer 
that the useful results obtained are attributable to a 
happy combination of compensating errors and not 
to sound deduction. 

Energy problems can be dealt with soundly. 

Momentum problems can only be dealt with suffi- 
ciently accurately for normal design. 
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Handling Plant at Plaster Board Factory. 


——__-* 


N the manufacture of plaster board gypsum is 

now employed extensively as a base for plastering 
and also for direct decoration. At its new factory, 
Erith, Kent, the British Plaster Board Company, 
Ltd.,-of Wallasey, Cheshire, the largest manufac- 
turer of plaster board for the building industry 
in this country, produces various types of plaster 
lath, wall board, and plaster. The raw materials 
chiefly employed are gypsum, paper, and water. 
For the efficient operation of the factory the 
company has a wharf on the Thames, equipped 
with a ships’ unloading and handling plant 
capable of unloading gypsum below 4in. size, and 
putting it into storage at the rate of 200 tons per 
hour, and reclaiming at the rate of 50 tons per hour 
when it is required to supply the process plant or to 
reship the material by means of barges. 

Cargoes of gypsum are usually brought in vessels 
of from 6000 to 10,000 tons capacity, and a 6000-ton 
ship can be completely unloaded in four days. The 
relatively large unloading capacity allows the year’s 
supply of gypsum to be stored during the summer, 
the only period during which the ships can obtain 
their cargoes from the St. Lawrence River, which is 
icebound during the winter. Another reason for 


of 100 tons per hour. The feeders are chain driven 
by 3 H.P., 725 r.p.m., squirrel-cage motors, while 
the conveyors, which are in an exposed position, 
are chain driven by 5 H.P., 720 r.p.m., totally 
enclosed, squirrel-cage motors. One of the cranes 
discharging into the hopper with the belt conveyor 
below is shown in Fig. 2, while Fig. 9 shows the 
inner ends of the jetty conveyors with one of the 
motor drives. 

The jetty conveyors run towarcs the centre of 
the pierhead, and discharge on to a 200ft. inclined 
belt conveyor, which runs up the pier. This con- 
veyor has a capacity at a speed of 300{t. per minute 
of 200 tons per hour, and is equipped with a Blake 
Denison automatic belt weighing machine, which 
records the weight of material unloaded. It is driven 
through gearing by a 20 H.P., 705 r.p.m., slip-ring 
motor placed at the head end (to be seen in the fore- 
ground of Fig. 10). 

From this conveyor material is transferred through 
a chute to a 400ft. main conveyor, which passes 
through the factory. Gypsum is discharged on to 
an inclined conveyor reaching out into the storage 
ground and equipped with a telescopic chute  dis- 





charging on to an initia] conical storage pile of about 





cowl-cooled, squirrel-cage motor, seen at the top 
of Fig. 10. The boom loading conveyor is driven off 
the tail end of tne inclined pier conveyor, and the 
boom is hinged so that when not in use it can be 
raised clear of passing ships. All the conveyors 
mentioned have 24in. belts carried on troughing 
idlers. 

Gypsum is distributed from the initial conical] pile 
over the storage area by means of a drag scraper 














FIG. 2—GYPSUM BEING DISCHARGED ON TO BELT 
CONVEYOR 


shown in Fig. 1l. The scraper consists of a bucket 
of 2 cubic yards capacity, and is operated by a rope 
system from a Sauermann reversing winch (Fig. 3, 
page 148), driven through V rope by a 75 H.P., 
960 r.p.m., slip-ring motor. From the winch the 
rope passes through a movable bridle travelling on a 
rope stretched between two 80ft. masts. The move- 
ment of the bridle is controlled by hand winches 
attached to the masts. Other bridles are provided for 
travelling down the guy ropes on these masts. The 














FIG. 1—GENERAL VIEW OF PIER AND UNLOADING EQUIPMENT 


this difference in the unloading and reclaiming 
capacity is that it enables vessels to be dispatched 
quickly, thus reducing demurrage charges. 

In connection with the new factory a large contract 
for mechanical and electrical plant was placed with 
the General Electric Company, of Magnet House, 
Kingsway, London, W.C.2. The unloading and hand- 
ling plant comprises a system of cranes, belt conveyors, 
elevators, a drag scraper, and crushers, which, with 
the exception of the cranes, was manufactured by the 
associated firm of Fraser and Chalmers in conjunction 
with the Robins Belt Conveying Company. Handling 
equipment built by the latter concerns is also installed 
in the process plant section of the factory, which is 
completely electrified. The handling plant and much 
of the process plant is driven by G.E.C. motors with 
an aggregate capacity of 1400 H.P. A general view 
of the T-headed pier is given in Fig. 1. 

Gypsum or coal is reclaimed from the ship’s hold 
by two luffing grab cranes, one on each jetty or arm 
of the pier. These cranes discharge into two large 
travelling hoppers, from which belt feeders feed the 
material at 20ft. per minute on to two horizontal 
belt conveyors travelling at 150ft. per minute, 
each feeder and conveyor unit having a capacity 


2600 tons. When unloading coal a travelling plough, 
normally lifted clear of the main conveyor belt by a 
hand winch to allow gypsum to pass without obstruc- 
tion, is brought into action and is hand traversed 
above the coal bunkers. To allow material to be 
reclaimed from storage into barges, when gypsum 
is sold to other works of British Plaster Board, Ltd., 
or to outside firms, both the main conveyor and the 
inclined pier conveyor are reversible. An elevator 
is provided to connect the two conveyors and a 
boom loading conveyor with a telescopic chute at 
the pierhead to load over the centre of the barge. 
The main conveyor is fitted with a 40 H.P., 725 r.p.m. 
motor at one end, and a 15 H.P., 700 r.p.m. motor 
at the other. Normally, the 40 H.P. motor gives 
a conveyor belt speed of 300{it. per minute and a 
capacity of 200 tons per hour, but when reclaiming 
the 15 H.P. motor is used, giving a belt speed of 
200ft. per minute and a capacity of 50 tons per hour. 
Special control equipment is employed to enable 
the conveying belt to be reversed from push-button 
starters. The tail end of the inclined conveyor 
over the storage pile is driven through a clutch 
by the head end of the main conveyor. The reclaim- 








ing elevator is chain driven by a 74 H.P., 9465 r.p.m., 





full bucket travels out when stocking at a speed of 
200ft. per minute and returns empty at 600ft. per 
minute. A fan-shaped pile of approximately 50,000 
tons capacity is formed and the maximum storage 
area is utilised. 

Reclaiming is also carried out by this scraper with 
the ropes reversed. In this case the full bucket 
travels inwards at 200ft. per minute and returns 
empty at 600ft. per minute. The reclaimed gypsum 
is deposited by the scraper into a ground receiving 
hopper, from which it is extracted by an apron feeder 
of heavy construction supplying a single-roll 18in. 
by 24in. Pennsylvania crusher, which reduces the 
rock to about 2in. The crusher is belt driven by a 
35 H.P. slip-ring motor and the feeder chain is driven 
from the crusher. An elevator, chain driven by a 
10 H.P., 950 r.p.m., squirrel-cage motor, lifts the 
crushed rock on to a picking belt conveyor, driven 
from the elevator. This conveyor discharges either 
into the bin or to the reversible main conveyor 
for re-shipment. An 18in. by 32in. Witton-Kramer 


magnetic separator pulley supplied from a 2-kW 
motor generator set is installed in conjunction with 
the picking belt to prevent stray iron being carried 
forward to the hammer mill. 
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FIG. 3—-REVERSING WINCH OPERATING DRAG SCRAPER FiG. 4—ROTARY DRIER 
FiG. 5-RAYMOND PULVERISERS FIG. 6-MOTORS DRIVING DRAG-LINK AND SCREW CONVEYORS 
FIG. 7—CALCINING KETTLE DRIVE FiG. 8-LONG BELT CONVEYOR FOR PLASTER BOARD 
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The rock is withdrawn from the bin by an apron| separated and the fines removed and sent to 
feeder and delivered to a scraper conveyor. Both the|the ground material bin. The air separators are 
scraper and apron feeder are belt driven by a 5 H.P.,| 14ft. and 16ft. in diameter and are driven by 
705 r.p.m. motor. The scraper conveyor delivers the|}35 and 45 H.P. slip-ring motors respectively, 
rock into the rotary drier Fig. 4. The latter is] both running at 1440 r.p.m. The oversize from the 
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Fic. 9—-INNER ENDS OF BELT CONVEYOR ON JETTY 


driven by a 25 H.P., 705 r.p.m., slip-ring motor, and | separators is fed to two Raymond pulverisers, shown 
the air is drawn from the furnace through the drier|in the illustration mentioned. Each of these 
by a fan driven by a 10 H.P., 700 r.p.m., slip-ring | pulverisers is driven through V ropes by a 75 H.P., 
motor. After drying, the crushed rock is fed into a| 725 r.p.m., slip-ring motor. The fines from these 
pulverisers are removed by two fans, each direct 
coupled to a 75 H.P., 1455 r.p.m., slip-ring motor. 
The air circuit is led through a Visco-Beth dust 
collector. Four screw conveyors, each driven through 
worm gears by a 2 H.P., 940 r.p.m., squirrel-cage 
motor, distribute the fines and oversize products from 
each of the two separators to the proper point. Three 
other conveyors of the drag-link type, feed two screw 
cross conveyors, which discharge into two similar 
underground conveyors. Some of the 74 H.P. squirrel- 
cage motors driving these conveyors are shown in 
Fig. 6. The underground conveyors feed two Fraser 
and Chalmers bucket elevators, each driven through 
V rope and chain by a 73 H.P., 950 r.p.m., squirrel-cage 
motor, which lift the material to the top of the silos. 

From the silos the material is withdrawn by rotary 
feeders and screw conveyors and fed into three 
calcining kettles, rotated at 15 r.p.m. by 25 H.P., 
705 r.p.m., slip-ring motors driving through V ropes 
and chains. The motor drive for one kettle is seen 
in Fig. 7. After leaving the kettles the material 
passes through further processing plants, for which a 
number of drag-link conveyors, elevators, and worm 
conveyors are used, and are driven by G.E.C. motors 
of various sizes. The Fraser and Chalmers elevators 
employed are of the chain-and-bucket type with 
double roller chain and a special clean discharge 
feature. 

The finished plaster is stored in large silos, each of 
which is emptied by means of drag-link conveyors 
driven by 5 H.P., 705 r.p.m., squirrel-cage motors 
FiG. 10-HEAD END OF: PIER ,CONVEYOR through worm reducers and chain. One of these silos 
serving the mixing and packing machines used for hard- 
48in. Pennsylvania hammer mill driven by a 75 H.P., | wall plaster is shown in Fig. 12. The mixing machine 
960 r.p.m., slip-ring motor. From the hammer mill, | is driven through V rope and chain by a 25 H.P., 705 
to be seen on the right of the  illustration|r.p.m., slip-ring motor, seen at the top of the illus- 
Fig. 5 on the opposite page. the material is air] tration, while the two packing machines are each 





























FIG. 11—DRAG SCRAPER DISTRIBUTING GYPSUM OVER STORAGE GROUND 





driven by 3 H.P., 950 r.p.m., squirrel-cage motors. 

For the manufacture of plaster board the plaster 
is stored in a long bin of triangular section. As the 
top of this bin is at a considerably higher level than 
the screw conveyor bringing plaster from the kettles, 
a Redler conveyor manufactured by Fraser and 
Chalmers lifts the plaster to the necessary height and 
then runs it horizontally over the top of the bin. The 
conveyor discharges through a gate in the bottom of 
the casing and fills the bin automatically. This con- 
veyor is driven by a 5 H.P., 950 r.p.m., squirrel-cage 
motor. The bin is emptied by a drag-link conveyor 
driven through V rope and spur gears by a 74 H.P., 
950 r.p.m., squirrel-cage motor. 

The manufacture of the plaster board begins in a 
mixing machine, driven by a 10 H.P., 950 r.p.m., 
vertical-spindle motor. From this mixer the plaster 
is delivered on to the board machine, where it is 
formed into a continuous sheet. It then passes over 
a long belt conveyor, shown in Fig. 8, and through 
a large board drier in which warm air is circulated by 
a motor-driven fan. The long conveyor and the cross 
feed to the drier are driven through V ropes and a 
system of gearing and chains by a 20 H.P. slip-ring 
motor. The cross feed is controlled and a cutter 








FIG. 12—PLASTER MIXING AND PACKING MACHINES 


and tippler table are operated by three Witton- 
Kramer A.C. solenoids. The tippler table enables 
the boards to enter the drier at any level required. 

An A.C. supply for the electrical equipment is 
taken from the 400-volt, three-phase, 50-cycle mains 
of the Erith Urban District Council. Standard types 
of motors and control gear are used throughout. 
Most of the motors above 5 H.P. are slip-ring machines 
controlled by air-break rotor starters in the small 
sizes and by oil-immersed rotor starting panels in the 
large sizes. On the two-motor belt conveyor auto- 
matic contactor starting panels are employed with 
electrical interlocking. The remaining drives are 
equipped with squirrel-cage motors, and those below 
5 H.P. are fitted with direct-to-line contactor starters. 
Except where specifically mentioned, protected type 
motors, with totally enclosed slip-ring covers on slip- 
ring machines, are used. The whole of the electrical 
equipment was installed by Messrs. W. H. Trace and 
Son, of Birkenhead. 

For assistance in the preparation of this article we 
are indebted to the British Plaster Board Company, 
Ltd., and to its chief engineer and manager, Mr. 
D. W. Griswold. 








Joint COMMITTEE ON MATERIALS AND THEIR TESTING.— 
The first technical discussion under the auspices of the 
Joint Committee on Materials and their Testing will be 
held in the Large Hall of the College of Technology, Man- 
chester, on Friday afternoon and evening, October 29th, 
commencing at 2.30 p.m., and termimating at 7.30 p.m. 
approximately. The following papers on notched bar 
impact testing have been promised :—‘ The Physical 
Meaning of Impact Tests,” by Professor R. V. Southwell ; 
‘** Some Aspects of the Notched Bar Test ” (in two sections, 
namely, a brief review of past experiments in this country 
and an experimental exemplification of several features of 
the test), by Mr. L. W. Schuster ; ‘‘ The Development and 
Present Position of Continental Research on the Notched 
Bar Impact Test,” by Dr.-Ing. Max Moser. The Man- 
chester Association of Engineers, who are organising the 
meeting, have undertaken to supply advance copies of 
the papers and to publish the complete proceedings. 
Applications for tickets of admission and for advance 
copies of the papers (for which a small charge will be made 
to cover cost of printing) accordingly should be made to 
the Secretary, Manchester Association of Engineers, St. 
John-street Chambers, Deansgate, Manchester, 3, whe 
would also be pleased to receive notifications of intention 
to take part in the discussion, either orally or by written 
communication. 
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Fatigue in Shafts 


under Combined 


Bending and Torsion. 


By P. L. CAPPER, M.Sc., A.M. Inst. C.E., A.M.I. Struct. E.* 


XAMPLES frequently occur in engineering prac- 
tice of members subjected to combinations of 
direct and shear stresses, of which one or both may be 
alternating or fluctuating. The special case of com- 
bined stress which forms the subject of this article 
is that of a rotating shaft subjected to steady torque, 
together with a bending moment in a certain plane, 
so that any element in the plane of the cross section 
of the shaft has to withstand a steady shear stress, 
together with a normal stress which fluctuates between 
equal amounts of tension and compression as the 
shaft rotates. 

The problem has been investigated analytically 
by several authors,, who deduce that the fatigue- 
limiting range is not affected by superimposing a 
steady torque up to a certain value, but falls off 
rapidly when the torque is further increased. Although 
experimental data is limited, the above conclusion 
is confirmed by some of the investigators. 

In this article the author attempts to present a 
simple analysis of the conditions for failure :—(a) By 
fatigue (direct stress); (b) by fatigue (shear stress) ; 
(c) by passing the static elastic limit. From tiis 
some simple rules for design are suggested. 


NoTATION. 


M=bending moment. 
T=torque. 
Pp, and p,=principal stresses. 


p=Maximum normal stress on cross section 
32M 
~ ee 
‘ : 16 T 
q= Maximum shear stress on cross section= — 
Po=normal stress on plane at angle 0 with cross 
section. 
Go=shear stress on plane at angle 0 with cross 
section. 


S=semi-range of stress. 

m=mean stress. 

w=limiting semi-range for reversed stresses (fluc- 
tuation between -++w and —w, m=0). 

r=limiting semi-range for repeated stress (fluctua- 
tion between 2 r and 0). 

=‘ fictitious ’’ uitimate stress (assuming Gerber 

parabola). 

f’=* fictitious ” ultimate stress (assuming straight 

line law). 

The suffix s applied to the last six symbols refers 
to fluctuations of shear stress. 

p-=stress at tensile elastic limit. 

qe=stress at shear elastic limit. 

P= working stress in tension. 

Q=working stress in shear. 

CONDITIONS FOR FATIGUE FAILURE. 

Since the fatigue-limiting range decreases as the 
mean stress increases, failure will not always take 
place on the plane which has the maximum range of 
stress, but may occur on some other plane where the 
mean stress is not zero. The piane of failure thus 
depends on the law connecting the fatigue range with 
the mean stress, and on whether the failure occurs 
by direct stress or by shear. 

Relation Between Fatigue Range and Mean Stress.— 
Attempts have been made to deduce a rational law 
connecting the fatigue range with the mean stress 
by applying Haigh’s total strain energy theory,! 
and assuming that fatigue failure occurs when the 
range of total strain energy reaches a limiting value. 
It can be shown that on this assumption the fatigue 
range for repeated stress (minimum stress=0) is 
1/2, or 0-707 times that for reversed stress, and 
that the same result is obtained if the shear strain 
energy is considered instead of the total. Experi- 
ments show, however, that the ratio of these two 
ranges is by no means constant, although for many 
steels the above value is approximately correct. 

Of the various empirical relations between the 
fatigue range and the mean stress which have been 
suggested the best known are the Gerber parabola 
and the modified Goodman straight line law. 

In the case of the former, the curve of fatigue semi- 
range against mean stress is assumed to be a parabola 
(Fig. 1), the maximum ordinate of which O C repre- 
sents w, the semi-range for reversed stresses. The 
curve cuts the base line at A and B, whereO A=O B 
=ultimate strength of the material, assumed to be 
the same for tension and compression. The use of 
the static ultimate strength in defining points on the 
fatigue range curve is open to three objections :— 
(i)The points A and B thus defined represent definite 
failure of the material, whereas other points on the 
curve represent ‘‘ safe’ ranges, 7.e., ranges of stress 
which the material will endure without fracture up 
to 10’ or some other specified number of fluctuations ; 





* Engineering Department, University College, London. 
1 Phil. Mag., October, 1923, page 609. 





(ii) the ordinary static tensile fracture is 0 quite 
a different nature from a fatigue fracture ; (iii) the 
normal method of reckoning the ultimate tensile 
strength, viz., maximum load divided by original 
area, is incorrect, although valuable as a comparative 
test, while the actual intensity at fracture is difficult 
to obtain accurately. 

Dr. Gough? gives plottings of fatigue range against 
mean stress for a number of materials from the work 
of various experimenters. In the case of the more 
ductile materials the majority of these curves are 
approximately parabolic, but in several instances the 
parabolas if produced would cut the base line at points 
nearer to the centre than A and B. The equation 
to the Gerber parabola can be modified by using, 
instead of the ultimate stress, a fictitious value (f), 
depending on the experimental values of w, the semi- 
range for reversed stresses, and r, the semi-range for 
epeated stresses of the same sign (minimum stress 
=0). These semi-ranges are indicated by OC and 
D E respectively in Fig. 1. A parabola is drawn with 
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its vertex at C, passing through D. From the geo- 
metry of the figure it is evident that the “ ficti- 


aes 
OC_DE 


tious ” ultimate stress O B,=,/ 
af ee 
OC—DE 
above, this equation becomes :— 
a 
w—r 
The equation to the modified Gerber parabola is 


therefore 
2 
S=w{l (7) eo ant ee 


ultimate stress defined 


DE. In terms of the notation given 


(1) 


where f is the “ fictitious ”’ 
by (1). 

Equation (2) defines accurately enough the upper 
portion of the safe range-mean stress curve, the lower 
parts towards A, and B, not being of much practical 
importance, since the maximum stresses reached in 
these regions would be well above the static elastic 
limit for the material. 

Fig. 2 shows the relation between the fictitious 
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ultimate stress and the ratio of the limiting ranges 
for repeated and reversed stresses, values of f/w 
being plotted against those of r/w. 

In the modified Goodman law, Fig. 3, the points 
A, B, and C are the same as in the case of the Gerber 
parabola, but AC and BC are joined. by straight 
lines. In the case of some heat-treated steels, also 
nickel and nickel-chrome alloys, the experimental 
points lie approximately on straight lines, but these 
lines when produced usually do not cut the base line 
at the points A and B. If the experimental values 
of w and r are known, the law can be more correctly 
represented by producing the straight line CD to 


2 Gough’s “‘ Fatigue of Metals,’”’ page 72. 





cut the base in B,, giving O B, as the “‘ fictitious ”’ 
ultimate stress (f’). 


Then 
0 B,=f’= ( ) r (3) 


The equation to the safe range-mean stress line 
is then ’ 


S=w (1-3) 


If the experimental values of the fatigue semi- 
ranges for reversed shear stress (ws) and for repeated 
shear stress (rs) are known, the fatigue range-mean 


(4) 
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stress law for shear can be expressed by an equation 
of the same form as (2) or (4), according to whether 
a parabola or a straight line is assumed. Some experi- 
mental results quoted by Moore and Kommers* 
show that the ratio of the fatigue range for repeated 
shear stress to that for reversed shear stress varies 
from 0-9 to 1-0, indicating that the curves of range 
against mean stress are very flat, in some instances 
approaching a horizontal straight line. Other results 
cited by Dr. Gough‘, however, give parabolas similar 
in proportion to those obtained from direct stress 
experiments. 

Limiting Conditions for Safety Against Fatigue 


Failure.—The following alternatives are dealt with 
below :— 
Case 1: 
Gerber parabola—(a) Failure by direct stress. 
(b) s. shear ex 
Case 2: 
Straight line— (a) a direct __,, 
(b) s shear __,, 


Curves of Semi-range Against Mean Stress for 
Different Planes.—A B (Fig. 4) represents the plane 
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of the cross section. Let AC be any plane at an 
angle 0 with AB. When the normal stress has its 
maximum tensile value p, 


po=5 (1+cos 2 6)+q sin 2 6 


qo = sin 2 6—g cos 2 0. 
When the normal stress reaches its maximum 
compressive value —p, 


Po= 2 (1+ cos 2 6)+gq sin 2 6 


qo= -§ 


sin 2 0—gq cos 2 0. 
The mean normal stress m is therefore given by 
m=gq sin 2 6 (5) 
and the semi-range 


S=% (1+cos 2 0) (6) 


The maximum semi-range is equal to p when 
2 6=0, i.¢., on the plane of the cross section, and the 
mean stress in this case is zero. 


If (6) be rewritten as s—f.f cos 2 0, and then 


2 
divided by ‘ and if (5) be divided by q, then by 
squaring and adding, 


ae 
s—) 

2 ( 

ah he 


g (2) . 
2 
3 Moore and Kommers’ “ Fatigue of Metals,” page 188. 
4 Journal, Roy. Soc. Arts Vol. 76, page 1025. 


(7) 
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which is the equation to an ellipse with semi-diameters 


q and P as shown in Fig. 5. 


2 
Similarly, the mean shear stress is given by 


Ms= —q cos 2 0 (8) 
and the semi-range of shear stress by 
S,=" sin 2 0 (9) 


2 


The maximum semi-range of shear stress is 4 


when 2 6=90 deg., ¢.e., on planes at 45 deg. to the 
plane of the cross section. 
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By squaring and adding (8) and (9), it follows that 


2 ‘2 
@) 


which gives the semi-ellipse shown in Fig. 6. 

Case 1: Gerber Parabola. (a) Failure by Direct 
Stress Fatigue.—In order that the semi-range S on 
any plane may not exceed the safe range correspond- 
ing to the mean stress on that plane, the ellipse of 
equation (7) must lie wholly within the Gerber 
parabola, represented by equation (2), viz., 


2 
S=w {1 (7) }. There may be two points of con- 
tact, as shown in Fig. 5, or, if the radius of curvature 
of the ellipse at the top is equal to or less than that 
of the parabola at its vertex, the curves will touch 
at this point only. The latter case signifies that 
failure will occur on the cross section of the shaft 
under the maximum range of direct stress. This will 


J 


be the case when q is equal to or less than, . It can 


be proved that the condition for two points of contact, 
when q exceed bsg 
q exceeds‘, is 


4w 


w—p= (11) 


(¢-3) 


(b) Failure by Shear Stress Fatigue.—The condition 
here is that the semi-ellipse of equation (10), Fig. 6, 
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shall fall within the parabola for shear fatigue, the 
equation to which is 


that 


(12) 


It can be shown if q does not exceed 


fe , the curves touch at the vertex only, the 
limiting value of p being then 2 w;, also that when q 


is greater than mh the equation connecting p and q is 


pas - (3)' 


Fig. 7 shows curves of the limiting values of normal 
stress p and shear stress q for a steel having the 
following properties :— 


(13) 


Tons per 
square inch, 
Semi-range for reversed stresses (w) ... 12-9 
Semi-range for repeated stresses (r) ... 9-65 
Static elastic limit in tension ead 18-5 
The ratio r/w is 0-75, and from Fig. 2 the corre- 
sponding ratio f/w is found to be 1-5, giving f=19-35 
tons per square inch. As no data was available about 
the properties of the material in shear, the Gerber 
parabola for shear is assumed to be the same shape 
as that for direct stress, and its dimensions are taken 
as 1/*/3, or 0-577 of the corresponding direct 
stress values, for reasons explained below. Thus 
ws=7°45 and f,=11-2 tons per square inch. 


The curves in Fig. 7 are as follows :— 


(a) Fatigue failure by direct stress. This curve 
is a horizontal] straight line at p=w for values of q 
up to f/2, and beyond this point is a semi-parabola 

—equation (11). 

(6) Fatigue failure by shear stress. This curve is 
straight at p=2 w, as far as g—=f/+/2, and then drops 
steeply—equation (13). 

(c) Static failure by passing the elastic limit—see 
equation (18) below. 

The zone of safe stresses is therefore the envelope 
curve ABC. 

The horizontal part of curve (a) indicates that 
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fatigue failure will occur by direct stress on the cross 
section when p=w, provided that g does not exceed 
f/2 2M _16t 

i a ~ was’ 
of steady torque to alternating bending moment for 
this condition is 


and q the limiting ratio 


Since p= 


(14) 
w 
It will be noticed that the curves (a) and (6) 
intersect at the end of the straight part of (a); that 
is, where g=f/2. The intersection will only be at this 
point if the shear values are taken as 1/+/3 of the 
corresponding direct stress values, as may be seen by 
putting q=f/2 and f,=f/+/3in equation (13), whence 

_tw f |, 3f 

f 2 4 f? 

which reduces to p=w. 

Case 2: Straight Line Law.—The equation to the 
straight line law is s-w(1—7) —equation (3). 


The condition for the semi-range for direct stress 
not to exceed a safe value is that the ellipse repre- 
sented by equation (7) must fall within the triangle, 
as shown in Fig. 8. 

Similarly for the case of failure by shear stress, the 
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semi-ellipse—equation (11)—-must lie within the 
triangle, Fig. 9. 

The resulting conditions, it can be shown, are as 
follows :— 


(a) Failure by direct stress fatigue 


{ q 2) 
p=w (1—(4)"' (15) 
Aer coe 
which is the equation to a parabola. 
(6) Failure by shear stress fatigue 
2 2 
Port pan! (16) 


This gives a quadrant of an ellipse. 

Fig. 10 shows the curves for these conditions, for 
the same material as in Case 1. The value of f’ from 
equation (3) is 38:3 tons per square inch, and f’s 
is taken as 38-3/+/3, or 22-1 tons per square inch. 
Curves (a) and (b) represent failure by direct and 
shear stress respectively—equations (15) and (16). 
The curve (c) for static failure is the same as in Fig. 7. 
The zone of safe stresses is D E F. 


Static FAILURE. 
For ductile materials recent tests show close agree- 





ment with the von Mises-Hencky maximum strain 





energy theory. In this theory, simplified for plane 
stress, the function p,?+-p,?—>p, p, is assumed to have 
a constant value at the point of failure, p, and p, 
being the principal stresses. If p, is the static elastic 
limit in pure tension, then the condition for elastic 
failure under compound stress is thet 


Py +P? —P, P2a=Pe. 
Substituting the values of the principal stresses : 


Pi- f + (2) ie 


and 
ae Bie. 
lO 
we get 
P+3Qe=pe. (17) 
which can be written 
2 2 
Le (18) 
Po Pe 


This is the equation to an ellipse with semi-diameters 
p. and p./*/3. The curve is shown in Figs. 7 and 10 
for p.= 18-5 tons per square inch—curve (c). 

For pure shear stress g, the principal stresses are 


aa 
q j Mean Stress -—> 


cesar” at ‘ 


& 


Semi-Range 
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+q and —gq, and the shear strain energy function 
becomes 3 q?. By putting 3 g?=p.’, the shear stress 
at the elastic limit in pure shear is p./*/3, or 0-577 pe, 
instead of 0-5 pe by the Guest maximum shear stress 
theory. 

When dealing with combined bending and torsion 
by the von Mises theory, it is convenient to reduce 
the actual bending and twisting moments to an 
equivalent torque T,. 


Since 3 g-2=p*?+3 q? from (17), 
2 


— 3 
Multiplying by ne we get 





Equivalent torque t= ,/$ M2+T?. (19) 
CONCLUSIONS FROM CURVES. 

Case 1.—Materials with parabolic fatigue range- 
mean stress relation. 

It will be seen from Fig. 7 that the zone of safe 
stresses is A BC, and therefore the only condition to 
be satisfied as regards fatigue is that p shall not exceed 
the safe semi-range for reversed direct stresses. The 
question of fatigue failure on planes other than that | 
which has the maximum range of stress is very unlikely 
to arise, since the intersection of curves (a) and (6) 
cannot fall within the ellipse (c) unless the static 
elastic limit is very high compared with the fatigue 
limit for reversed direct stress. 

By altering the scale of the diagram to allow a suit- 
able factor of safety against both methods of failure, 
the diagram becomes one of working stress. 

Case 2.—Materials with straight line fatigue range- 
mean stress relation. 

Referring to Fig. 10, it will be seen that the lower 


20 
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(6) Fatigue Failure — Shear Stress 
(ec) Static Failur 
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part of the static elastic limit curve (c) falls within 
the curve (6) for failure by shear fatigue, so that unless 
the elastic limit in tension is more than about twice 
the fatigue limit for reversed direct stress the con- 
dition o7 shear fatigue need not be considered. 


SUGGESTION FOR DESIGN. 


As the complete experimental data for construct- 
ing the curves shown in Figs. 7 and 10 are not usually 
available, the following simple rules for design are 
suggested :— 

Case 1.—Materials with parabolic fatigue range- 
mean stress relation (carbon steels up to about 
0-9 per cent.). 

Choose working stresses in tension (P) and shear (Q) 
by dividing the fatigue limit for direct stress (w) and 
the static elastic limit in shear (qe) respectively by 
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suitable factors of safety. Work out the diameters 
of the shaft to satisfy the following two conditions :— 


32 





(i) —j.M=P (20) 
q) © /4 nae 
(2) rdw 3 M*+T?=Q (21) 


The diameter to be used is the greater of these two 
values. ; 

Case 2.—Materials with straight line fatigue range- 
mean stress relation (alloy steels, certain heat-treated 
carbon steels, cast iron, &e.). 

It will be seen in Fig. 10 that the fall in curve (a) 
up to its intersection with (c) is very slight, and if the 
working stress in tension, obtained by dividing w by 
the factor of safety, is further reduced by about 5 per 
cent., then the rules for design suggested for Case 1 


can be applied. 


NUMERICAL EXAMPLE. 


Suppose a shait of mild steel is required to transmit 
a torque of 60 tons-inches, with an alternating bend- 
ing moment of 44 tons-inches. The static elastic 
limit of the material is 18-5 tons per square inch and 
the fatigue limit for reversed stress is + 12-9 tons per 
square inch. Taking the elastic limit in shear as 
0-577 of that in tension, viz., 10-7 tons per square 
inch, and apply ing a factor of safety of 2, the working 
stresses in tension and shear are respectively 6-45 
and 5-35 tons per square inch. 

From equation (20), 


32 


=g =6-45, from which d°— 69-5, 


and from equation (21), 
16 
xa 

Taking the greater of these two values, the required 

diameter is 4-2in. 

If the straight line law were assumed in this 
example, the working stress in tension would be 
reduced to 0:95 of 6-45, or 6-13 tons per square 
inch. Equation (20) would then give d?=73-2. The 
value of d* from equation (21) is still the greater ; 
hence the required diameter is 4-2in., as before. 





‘5 M?-+-'T?=5-35, giving d*=74-7. 


COMPARISON WITH RESULTS OF EXPERIMENTS AND 
OTHER THEORIES. 

Some experiments carried out by Professor F. C. 
Lea and Dr. Budgen® show striking confirmation of 
the foregoing analysis. The curves for a 0-14 per 
cent. carbon steel and for a nickel-chrome alloy 
steel are shown in Fig. 11. The general shape of the 
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former corresponds with that of the envelope of curves 
(aj and (6) in Fig. 7. The fatigue limit remains prac- 
tically constant until the shear stress reaches a certain 
value, after which it falls off very rapidly. In the 
case of the alloy steel, for which a linear fatigue range- 
mean stress law may reasonably be assumed, there is 
a slight falling off in the fatigue limit as the torque 
is increased, and the shape of the curve bears some 
resemblance to the envelope of curves (a) and (5) 
in Fig. 10. Exact comparison with the theory is 
impossible, owing to the absence of sufficient data as 
to the properties of the materials in shear. 

Professor Ono’s tests* on a low carbon ingot iron 
and two carbon steels also show within the range of 
the experiments no decrease in the limiting value of 
the alternating bending moment with the application 
of steady torque. 

In the written discussion on a recent paper by Dr. 
Gough and Mr. Pollard,’ Professor Ono mentions 
that this result is not obtained with cast iron. 

In the discussion on the same paper,*® Mr. V. C. 
Davies gives some results on nickel and _ nickel- 
chrome alloy steels, which are shown in Fig. 12. 
In this instance the limiting alternating bending 
moment falls off as the torque increases, but at a 
much more rapid rate than would be expected from 
the theoretical curves (a) and (0) in Fig. 10. 

It may be mentioned here that Dr. Gough’s results 


5 Engineering, August 20th, 1926, page 242. 
® Mem. Coll. Eng. Kyushu, Imper. Univ., Vol. IT, No. 2, 1921. 
7“ Proc.,” I. Mech. E., Vol. 131, 1935, page 92. 

8 Ibid., page 66. 


in the paper referred to above,® for a low carbon 
steel under alternating torsion combined with alter- 
nating bending, show very close agreement with the 
von Mises-Hencky theory. The results for a nickel 
steel lie in between the curves for the shear strain 
energy theory and total strain energy theories, while 
for cast iron neither of the strain energy theories 
appears to apply. For this type of combined stress, 
however, every plane in the material is subjected to 
alternating stress, the mean stress being always zero 





i=) 
S 
— 





| 
bi Eg 
| 
Pst 8%, Nickel Chrome Steel 


NN 
Paes 
3% Nickel Steel TN oN 
10 


These Points Represent 
Static Ultimate — 
































Alternating Bending Stress — Tons per Sq.In. 

















Shear Stress Ee Gt; Gi 
, ear Str i 
Fea Wes 
10 20 30 40 
"Tne Encineen Steady Shear Stress — Tons per Sq.In. ® 


Fic. 12 


and therefore the question of the relation between the 
fatigue range and the mean stress does not arise. 

Professor F. Bacon!® has investigated the problem 
of alternating bending and steady torsion from the 
theoretical point of view, with special reference to 
cast iron rolls. He assumes the Gerber parabolic 
law connecting the fatigue range with the mean stress, 
and concludes that the fatigue limit is not reduced 
by the application of steady torque as long as the 
ratio of the torque to the alternating bending moment 
does not exceed the ratio of the tensile strength to 
the fatigue limit under reversed stresses. This theory 
is essentially the same as that of Case 1 (a) in the 
present article, and the above conclusion only differs 
from equation (14) in that the actual ultimate tensile 
strength is used instead of the “‘ fictitious ” value f. 

J. B. Kommers" has investigated the same problem 
using the modified Goodman straight line law as 
being more suitable for cast iron. The straight line 
hypothesis is also used by Soderberg!” in a method for 
the design of shafts subjected to combined stress. 

R. W. Bailey and Professor Ono (in the paper 
previously referred to) have published theories based 
on complicated empirical relations between fatigue 
range and mean stress, which also lead to the conclu- 
sion that a certain amount of steady torque can be 
applied without reducing the fatigue limit. In both 
these theories failure is assumed to be due to shear 
stress. 

SUGGESTIONS FOR FURTHER RESEARCH WORK. 

Further research work on this problem is necessary, 
and it is desirable that in addition to the endurance 
tests under combined stress, the fatigue range-mean 
stress relations for the materials used should be 
thoroughly investigated, both for direct stress and 
for shear. The direct stress properties should be 
obtained from a Wohler type machine with super- 
imposed mean stress, as it is well known that the 
results thus obtained differ appreciably from those 
given by a purely direct stress type, such as the Haigh 
machine. 

In conclusion, the author wishes to express his 
thanks to Mr. A. E. Webb, who first suggested to 
him the idea of investigating the problem from the 
point of view of design, and to Dr. H. J. Gough, 
Professor F. C. Lea, and Mr. V. C. Davies for some 
valuable information and advice in connection with 
this work. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE SALARY AND STATUS OF THE ENGINEER. 


Smr,—My friend, Potiphar Gubbins, has drawn my 
attention to “‘ Figure of Eight’s ”’ invitation to venture on 
the ice in your issue of the 23rd ultimo, which, as he 
sapiently observed, is more in my line than his. ‘‘ Perhaps,” 
he said in his charming way, as he passed the buck, ‘‘ your 
luck will change, but in any case your previous experience 
in a public-spirited enterprise of this kind should have 
inured you to any inconvenience you may suffer, whereas 
I am much too insignificant to aspire to the eminence of a 
spike on Storey’s Gate.”’ 

“* Of course,” he continued, ‘‘ I confess to, being one of 
those cautious firebrands ready, nay eager, to embrace 
any hopeless cause when it has ceased to be such, but I 





® Ibid., page 3. 

10 “ Proc.,” S. Wales Inst. Eng., Vol. 47, 1931, page 141. 

11 Engineering, August 28th, 1931, page 249. 

12° Trans.,”’ Amer. Soc. Mech. Eng., Applied Mechanics 
Division, 1929; also Timoshenko’s “ Strength of Materials,” 
Part II, page 713. 


can discern little in this correspondence to date of the 
fervour in which great movements are born or the 
enthusiasm that stands firm in the face of bitter 
opposition.” 

But Gubbins may be wrong and a determined nucleus 
might do something to stop the rot ; so if you, Sir, would 
consent to receive on my behalf any offers of support 
which might be forthcoming, I should be pleased to weigh 
the chances of such a venture succeeding. Failing a 
reasonable response, I should destroy all communications 
so received and the profession could await the advent of a 
more resolute Messiah. Guipo FAWKEs. 

August 2nd. 


LANGSTONE AERODROME AND TIDAL POWER. 


Sre,—In reply to your correspondent “ Inquisitive,” in 
reference to the above suggestion, the barrages enclosing 
both the H.W. and the L.W. basins would be furnished 
with automatic one-way sluices. Those in the Langstone, 
or H.W., one, would open inwards and allow it to fill 
up whenever the free tide water outside is above the level 
of that giving the “ head ’’ inside. The “ tail ’ water would 
be discharged through the Chichester Harbour barrage by 
sluices opening outwards when the tide is sufficiently low. 
I see no difficulty in this, as such works are familiar 
enough to engineers. ARTHUR OATES. 

Wyke, Bradford, July 31st. 








SIXTY YEARS AGO. 


So-cALLED fireproof buildings, we remarked in a leading 
article in our issue of August 10th, 1877, were first intro- 
duced in Lancashire, one of the pioneers of their design 
being the celebrated Murdock. They consisted in those 
early days of brick walls carrying arched floors of bricks 
which were supported on cast iron beams resting on the 
walls and on intermediate rows of columns. They were 
supposed not only to give immunity from fire but by their 
increased stiffness to save a large percentage of the steam 
power previously wasted in buildings with wooden floors 
as a consequence of the yielding of the shaft and gear 
bearings. ‘‘ Fireproof’’ mills continued to multiply 
until one of them took fire. The conflagration did not, it 
is true, burn out the building, as an old timbered mill 
might have been burnt out. Nevertheless the structure 
was effectively destroyed for, as the cast iron beams and 
columns softened under the heat, the floors gave way and 
fell in upon one another, while the walls were split and 
distorted. Between 1830 and 1855 several great con- 
flagrations occurred in large warehouses composed almost 
entirely of brick and iron and in time many people came 
to believe that the so-called fireproof building was an ideal 
which could not be reached. In the growth of that belief 
the fire insurance companies, it was suggested, had played 
some part. If genuine fireproof buildings could be built 
the business of the companies would be ruined. It was in 
fact argued that an occasional conflagration was advan- 
tageous to the insurance companies as it induced an 
extension of their business. They therefore discoun- 
tenanced any attempt to construct genuine fireproof 
structures. We maintained that the construction of such 
buildings had never been given adequate scientific atten- 
tion and that it had never been proved conclusively that 
they could not be erected. The choice of materials was, 
we admitted, very limited. The only metals which might 
be used were cast iron, wrought iron and steel. These 
metals might be the sole material used in fireproof struc- 
tures as in the case of the custom houses at Valparaiso 
designed by Mr. Lloyd. Ordinary building stones were 
excluded by reason of their tendency when heated to 
crack and fly to pieces, but there were certain kinds of 
natural stone containing a large percentage of magnesia 
which could bear large changes of temperature without 
splintering while bricks made from pumice stone and other 
voleanic materials might be used. Proceeding to discuss 
design as distinct from materials we contended that as 
we had learned how to produce large furnaces we ought to 
be able to arrive at the corresponding principles for the 
construction of fireproof buildings. Discussing various 
points of detail we recommended that staircases should be 
external and separate from the building, that the outside 
walls should be double with a space between the two 
parts and that lime mortar should be discarded in favour 
of ‘“‘silico-ferruginous powders mixed with soluble 
alkaline or with earthy silicates into a plastic mass.” .. . 
It is of interest to record that last week a block of flats 
was opened for inspection in North London in the con- 
struction of which hardly any other material besides sheet 
steel was used. The design of these flats was based on 
researches carried out at the National Physical Laboratory 
for the Council for Research on Housing Construction. 








Norru-West Lonpon Tuse Extension.—The London 
Passenger Transport Board has completed plans and 
ordered the steel work for the new Swiss Cottage Tube 
Station. The new station will be connected with the 
existing Metropolitan station at Swiss Cottage by a 
pedestrian subway across Finchley-road. We are informed 
that three of the four miles of tube between Baker-street 
and Finchley-road have been built. 

Tue Earw’s Court Exuisition Buipines.—With 
reference to the paragraph under the above heading in 
our issue of July 30th, we have been asked to make the 
following statement :—L. G. Mouchel and Partners, Ltd., 
carried out the whole design of the reinforced concrete 
work in the building and were solely responsible for this 
important part of the scheme. Dr. Oscar Faber acted 
as consulting engineer for the whole of the mechanical 
equipment, including heating, ventilation, electric lighting, 
lifts, the purification plant for the swimming pool, &c., 
and also acted in an advisory capacity on general structural 
problems. 








13 Engineering, July 27th, 1917, p. 81. 
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Rail and Road. 





TRAMWAYS IN Baru.—All the trams in Bath are to be 
replaced by buses within the next three years. 


L.M.S. Freight Yarp ScuHEeme.—Following the 
successful use of loud speaker telephones in the London, 
Midland and Scottish Railway Company’s goods yards in 
London, Derby, and Manchester, similar equipment is to 
be installed at nine other shunting centres. 


G.W.R. Enerves RunaMEeD.—Twenty-one of the Great 
Western Railway Company’s “ Castle ” class locomotives 
(Nos. 5043 to 5062) have been renamed after Earls. Two 
other engines of the “‘ Castle ’’ class are to be renamed 
* Bishop’s Castle” No. 5064 and “ Newport Castle” 
No. 5065. 


NEw UNDERGROUND LINE OPENED IN NEw YorK.— 
A new underground railway line, 44 miles long, between 
the boroughs of Brooklyn and Queens, has been opened in 
New York. The new line, which was built at a cost of 
thirty-five million dollars, brings the total mileage of the 
city’s new underground lines up to fifty-two. 


WrrRELEss TELEPHONY TO TRarns.—Communication 
between telephone subscribers and trains in motion has 
been the subject of experiments by the joint authorities 
of the Japanese ments of Communications and 
Railways, according to a note in the Electrician. The 
results were better than were expected, and a regular 
service will be introduced when the necessary apparatus 
has been installed. A special aerial is placed along the 
roof of the train and communication is effected between 
it and the telephone wires running parallel with the track, 
a combination of wireless and wired telephony being 
employed, 


TRANS-AUSTRALIAN Rattway.—On Friday, July 23rd, 
the section of the Australian Trans-Continental Railway 
between Redhill and Port Augusta was opened. The 
new line, which has cost about £900,000 to build, reduces 
the westbound journey on the Trans-Continental express 
by nine hours and the eastbound journey by five hours, 
and abolishes one break of gauge, extending the 4ft. 8}in. 
gauge from Kalgoorlie another 56 miles nearer the eastern 
capitals. When the new engines that are at present being 
built are operating, it is estimated that twenty-four 
hours will be saved between Perth and Sydney. Under 
an agreement with the Commonwealth, the South 
Australian Government is extending the 5ft. 34in. gauge 
line a further 28 miles to Port Pirie. 


L.N.E.R. APPOINTMENTS.—The London and North- 
Eastern Railway Company announces that the following 
appointments have been made :—Mr. A. H. P rcorn, 
Assistant Mechanical Engineer, Stratford, to Loco- 
motive Running Superintendent, Southern Area, in 
succession to Mr. I. 8. W. Groom, who will be resigning 
from the service on July 3lst; Mr. F. W. Carr, Works 
Manager, Gorton, to be Assistant Mechanical Engineer, 
Stratford; Mr. J. 8. Jones, Assistant to the Locomotive 
Works , Doncaster, to be Works Manager, 
Gorton ; Mr. K. 8. Robertson, Carriage and Wagon Works 
Manager, Stratford, to be Assistant Mechanical Engineer, 
Gorton and Dukinfield ; Mr. H. C. L. Edwards, Assistant 
M r, Carriage Shops, Stratford (acting Assistant to 
the motive Works Manager, Doncaster), to be 
Carriage and Wagon Works Manager, Stratford ; Mr. D. R. 
Edge, Carriage and Wagon Works r, Doncaster, 
to be Assistant to the Chief Mechani Engineer, in 
succession to Mr. O. V. P. Bulleid, who has accepted a 
position with the Southern Railway; Mr. M. Weoks, 
Assistant to the Carriage and Wagon Works Manager, 
Doneaster, to be Carriage and Wagon Works Manager, 
Doncaster. 


ELECTRIFICATION AT INVERURIE.—One of the largest 
change-overs from steam to electrical power in the North 
of Scotland will take place in the immediate future, 
when the London and North-Eastern Railway closes down 
the steam plant at its Inverurie (Aberdeenshire) locomotive 
works and substitutes a supply of electricity from the 
Grampian Electricity Supply Company. The change-over 
involves the power ired for w of seventy motors 
with a total output of over 700 H.P. and about 1700 light- 
ing points. The electric current supply to be used in 
future will be generated at Tummel and will be converted 
at Inverurie works from A.C. to D.C. to meet the require- 
ments of existing machinery and to enable the change- 
over to be made with the least possible inconvenience. 
The new rectifiers will consist of two single-bulb rectifiers 
supplied by the Hewittic Electric Company, Ltd. The 
input is 440 volts, three- » 50-period A.C., and the 
output 220 volts D.C. capacity is 640 amperes, 
320 amperes per rectifier unit. Inverurie locomotive works 
were at one time the centre for locomotive building work 
on the Great North of Scotland Railway and since the 
amalgamation of that company in the year 1923 they have 
been used to maintain the stock of locomotives working 
over that section of the L.N.E.R. 


Wiper Roap To MarGate.—The Minister of Transport 
has made a grant from the Road Fund for the construction, 
by the Kent County Council, of a further length of the 
Kent Coastal Road, which now ends at the junction with 
the Canterbury-Margate Road (Route A.28) at St. Nicholas- 
at-Wade. It is to extend the coastal road for a 
distance of about a mile and a-quarter by widening the 
existing Canterbury-Margate Road from St. Nicholas-at- 
Wade as far as the Margate Borough boundary at Brooks 
End. The existing single y, 24ft. wide, is in 
good condition and will be retained, but the boundaries 
of the road will be extended to 100ft. Within the additional 
space will be provided a new 22ft. carriageway, dual 9ft. 
cycle tracks, and 6ft. footpaths, all separated by = 
verges. Between the two i there will a 
central verge averaging about 14ft. The cost is estimated 
at about £36,000 and the work will be put in hand as soon 
as the County Council has acquired the necessary land. 
As at present planned, there will ultimately be a new road 
from Brooks End to Acol; beyond this point the existing 
road to the old boundary of Margate will be widened. The 
entire scheme, covering a distance from Faversham to 
Margate of more than 20 miles and including also a spur 
road to the Ramsgate Road, is estimated to cost over 


Miscellanea. 





New Starnes Reservorr.—The Metropolitan Water 
Board has accepted a tender of John Mowlem and Co., 
Ltd., amounting to £1,291,998, for the construction of the 
new storage reservoir at Staines. The new reservoir will 
be to the west of the existing reservoir. 


INDUSTRIAL ALCOHOL IN THE I[RnisH FREE StTatTEe.— 
Since 1934 the Government of the Irish Free State has 
spent £184,000 on its industrial aleohol project. Five 
factories have been practically completed and the Govern- 
ment has come to an agreement with the French firm 
Usines de Melle for the use of its patented process of 
alcohol dehydration. 


Caisson Sinkine IN THE U.S.8.R.—For sinking the 
caissons of the new bridges across the river at Moscow, 
Soviet engineers are using hydraulic jets to wash away 


the ground at the bottom of the caissons. The silt- 
bearing water is ogee) eta up by suction dredgers 
and thrown out on to river bank. The new method 


is claimed to up the work considerably and to reduce 
the amount of labour required. 


Tue Jarvis Speciat Areas Funp.—The names of the 
trustees of the £200,000 fund established by Sir John 
Jarvis to promote employment in the ial areas have 
been announced. They are the Earl of Midleton, Colonel 
the Hon. Stuart Pleydell Bouverie, and Mr. Philip Peebles. 
The secretary will be Mr. W. G. Smeeton. The main object 
of the Trust is to promote employment in the distressed 
area of Tyneside and in the town of Jarrow in particular. 


Turee New Fuioatine Docks ror U.S.8.R.—A ferro- 
concrete floating dock of 6000 tons is being built in the 
Dokstroi yards at i . In its equipment it will, it 
is said, be like @ floating shipyard, capable of carrying out 
soem 10 ee ee A large part of the building 
work has already been completed and the assembling of 
the mechanism is to begin in the near future. The dock 
will be finished by October next. Two other floating 
docks of 6000 and 4000 tons are being built at Kherson. 


MeasuRInG NicKEL CoaTInc THICKNESS.—A paper 
by Mr. A. Brenner, of the United States Bureau of 
Standards, di @ magnetic method of measuring the 
thickness of nickel coatings on non-magnetic base metals. 
A small ent magnet is used and the attractive 
force is i by means of @ spring balance. In 
the paper it is pointed out that the attractions of a small 
age magnet for nickel coatings on non-magnetic 

metals are proportional to their thicknesses up to 
about 0-025 mm. (0-00lin.). The magnetic method can 
be orl ew to nickel coatings ited on non- 
ferrous under fairly uniform conditions, provided 
that the instrument has been calibrated against similar 
nickel coatings of known thickness. 


Granp CovutzE Powrr Prosect.—Work is rapidly 
yoarins on the Grand Coulee project on the Columbia 

iver, in the United States. The gravity type dam will be 
550ft. high and 500ft. thick at the base and 30ft. at the 
top. The reservoir formed will cover an area of about 
82,000 acres. The dam and the power plant are being 
built at an estimated cost of nearly thirty-six million 
dollars and the irrigation project will cost a further forty 
million dollars. The entire project is being constructed by 
the United States Government under the direction of the 
Bureau of Reclamation of the Department of the Interior. 
It is anticipated that the dam and power plant will be 
completed in 1941. Three generators are to be installed 
initially, and these are expected to be in operation during 
1942. Present plans provide for bringing in irrigation 
areas in small units only, at such times as there is a demand 
for additional land. According to estimates, the irrigation 
project will be finally completed at the end of about forty 
years. 


Leap anp Leap ALLoys.—For some years the British 
Non-ferrous Metals Research Association has been con- 
ducting a research on the properties of lead and lead alloys 
in relation to their use for cable sheathing, water piping, 
and rolled sheet. In the course of this work extensive 
information on the fatigue resistance of lead and lead 
alloys has been obtained. These results, hitherto avail- 
able in a large number of separate reports mainly issued 
to members of the Association only, have now been 
collected and tabulated in a new publication issued by the 
Association. The materials covered include lead in various 
conditions and degrees of purity, and lead with small 
additions of, respectively, tin, antimony, cadmium, 
calcium, barium, copper, nickel, and bismuth; tin plus 
cadmium, antimony plus cadmium, tin plus antimony, 
tin plus cadmium plus copper, antimony plus i 
~ copper, and bismuth plus magnesium. In addition, a 
‘ew ts of tests conducted at 100 deg. Cent. in air are 
given, as well as some selected results showing the effects 
of surrounding media and protective coatings on the 
fatigue resistance of lead and lead alloys. 


Ou, ProsPectine IN GREaT Britarin.—The search for 
oil in Great Britain has been amply justified, according to 
@ remark by the Secretary of Mines, Beye Ee Com- 
mittee of Supply recently. He said that up to the present 
he had signed sixty-nine prospecting licences, sixty-seven 
in England and two in Scotland, and the total area 
covered by them was over 11,000 s miles, ~The 
investigations were being carried out on the most scientific 
lines and in accordance with the most up-to-date modern 
oil technique. Since the first licence was signed there had 
been thirteen borings put down, and six test bore-holes 
had been commenced. A great deal of geological and 
a gee work had been started, and was being carried on. 

is was only the initial stage of the campaign, but the 
work to which the ting licence holders had put 
their hands was one which was involving them in the 
expenditure of a vast amount of money and it was of 
great value. Answering a question on the subject, Captain 
Crookshank gave the following information :—The quan- 
tity of coal consumed in the coal hydrogenation industry 
of Great Britain last year (including that used for steam 
raising, power generation, hydrogen production, and tar- 
oil, hydrogenation) was 425,000 tons; that in high- 
temperature carbonisation, 39,116,000 tons ; and that in 





Air and Water. 





A New Tin DrepGer.—What is said to be the world’s 
largest tin dredger, the “‘ Doejoeng,” has left Rotterdam 
under tow for the Dutch East Indies. This dredger has 
been built to replace the one which was wrecked off 
Fowey. 


ScHOLARSHIPS IN THE ArRcraFT InpDUsTRy.—Under 
the scheme financed by the Society of British Aircraft 
Constructors and administered by the Royal Aeronautical 
Society, five scholarships in the aircraft industry have 
been awarded for 1937. The five successful candidates 
have been selected from about 800 applicants. 


Am Liver Disaster.—On Wednesday, July 28th, a 
Douglas air liner of the K.L.M. on the Rotterdam-Brussels- 
Paris air route crashed in flames in a field at Hal, near 
Bruges. The crew of four and ten passengers were killed. 
Local reports state that fire began in the machine as a 
result of lightning, and the pilot was trying to land before 
the flames spread. 


New STEAMSHIPS FOR THE CLAN LinE.—The names of 
the six steamers ordered by the Clan Line from the 
Greenock Dockyard Company, Ltd., will be “Clan 
Cumming,” “‘ Clan Buchanan,” “ Clan Ferguson,” “ Clan 
Forbes,” “Clan Fraser,” and “Clan Lamont.” Each 
ship will be of approximately 7260 gross tons and will be 
Pepeied by triple-expansion engines with Bauer-Wach 
turbines driving twin screws. The machinery for the six 
ships is being supplied by John G. Kincaid and Co., Ltd. 


Surppinc CasuaLtty RetTurNs.—According to the 
casualty returns of the Liverpool Underwriters’ Associa- 
tion for the month of June, it is shown that one motor 
vessel of 6342 tons gross (Spanish) and eleven steamships 


of 29,238 tons gross (including one British vessel, the 
* Castle,” of 7634 tons) were totally lost, as 
com} with one motor vessel of 4803 tons, and seven 


steamships of 15,569 tons in June last year. The partial 
losses were also more numerous, numbering 438, as against 
355 in June last year. f 


THe Farrey “ BatrLe” PERFORMANCE.—A note in 
Flight gives particulars of the performance of the Fairey 
“ Battle” machines. Fitted with the Rolls-Royce 
** Merlin I” glycol-cooled engine of 1050 (maximum) H.P., 
the performance of the machine is as follows :—Speed 
at sea level, 210 m.p.h.; speed at 15,000ft., 257 m.p.h.; 
— at 20,000ft., 250 m.p.h.; service ceiling, 25,000ft.; 
climb to 10,000ft., 8 min. 24 sec.; climb to 20,000ft., 
21 min. 24 sec.; landing speed (with flaps), 60 m.p.h.; 
cruising range with normal load, 1000 miles; range at 
257 m.p.h., 640 miles. These figures, adds the note, 
were obtained during official trials, which fact should be 
borne in mind when they are studied in comparison 
with calculated data for comparable foreign machines. 


Lamw-vup TonnaGe.—The report of the Chamber of 
Shipping shows that at the beginning of the month only 
forty-seven vessels of 61,225 net tons were laid up in this 
country. The figures included three foreign vessels of 
4683 net tons, so that the British tonnage consisted of 
forty-four vessels of 56,542 net tons. Fifteen vessels of 
14,630 net tons have been laid up a year or longer. Among 
the British vessels laid up is one motor tanker of 479 net 
tons. In addition, two other motorships of 4889 net tons, 
and seven sailing vessels of 1255 net tons are laid up. The 
net change in the total tonnage on the U.K. ister during 
the three months, April, May, and June, 1937, has been 
an increase of 5000 tons gross. As the laid-up tonnage 
decreased by 40,000 tons gross in the three months, there 
has been an increase of about 45,000 tons gross in the 
tonnage of U.K. vessels in commission. 


-A New “ Bristot’”’ Enerne.—The Bristol Aeroplane 
Company has produced a new engine, which incorporates 
a@ number of new improvements, including a two-speed 
supercharger. To be known as the “ Pi XVIII” and 
having only nine cylinders with a total capacity of 28-7 
litres, the new engine gives remarkably high power over 
a very wide range of altitude. The take-off power is 
980 B.H.P. The international rated power is 855 B.H.P. 
at 5000ft., using the medium supercharge ratio, and 
800 B.H.P. at 15,500ft., using the full supercharge ratio. 
The corresponding for maximum’ power are 940 
B.H.P. at 6500ft. and 900 B.H.P. at 17,750ft. The two- 
speed supercharger is of the gear-driven centrifugal type. 
The speed at which it is driven by the engine crankshaft 
is changed when required by means of three self-contained 
hydraulic clutch units within the supercharger casing. 
These clutches are operated by oil from the main engine 
supply, the pilot being provided with a lever which controls 
a two-way oil valve in the supercharger. 


New Arttantic Recorps.—The French liner 
‘* Normandie,” which, on Sunday, August Ist, arrived off 
the Ambrose Lightship one minute before midnight, set 
up a new record, making the Atlantic crossing from east 
to west in less than four days. The actual time taken 
was 3 days 23 h. 2 min., giving an average speed of 
30-58 knots. This figure com with the previous best 
time from Bishop Rock to the Ambrose Lightship, which 
was recorded by the ‘“‘ Queen Mary ” last summer when 
she completed a voyage of 2907 miles in 4 days, 27 min. 
at an average speed of 30-31 knots. The best day’s run 
made dy the “ Normandie ” was 728 miles, at an average 

of 31-65 knots, comparing with the ‘‘ Queen 
y’s”’ best day’s run of 713 miles at an average speed 
of 31 knots. As recorded in THE EnerneEr of June 11th, 
the propellers of the “ Normandie” are of a new four- 
bladed design, which are giving, we understand, excellent 
results. On Monday evening, A 2nd, the ‘‘ Queen 
Mary ” arrived at Southampton from New York, com- 
pleting her first round voyage with the new design of 
propellers fitted last month. Her Commander, Captain 
Townley, stated that he was very pleased with the per- 
formance of the liner, and that the vibration had been 
reduced to a minimum. When the Cunard-White Star 
liner ‘‘ Aquitania’’ docked at New York on Tuesday, 
she had completed the fastest east to west crossing she 
has made in her twenty-three years of service. She 
travelled from. Cherbourg to the Ambrose Lightship, a 
distance of 3090 miles, in 5 days 7 h. 19 min. at an average 








£600,000. 





low-temperature carbonisation, 384,000 tons. 


speed of 24-27 knots. 











THE ENGINEER Ave. 6, 1937 


SPRING-PRODUCING PLANT OF SAMUEL FOX AND CO., LTD., STOCKSBRIDGE 


(For description see page 160.) 





4 
Pe’ 
2 
f i 
7 
th 


FIG. 1—EYE ROLLING MACHINE FiG. 2—ENTRY TO PRE-HEATING FURNACE 
FiG. 3—FEEDING PLATES TO FORGING EMACHINE FiG. 4—HARDENING FURNACE AND CAMBERING MACHINE 
Fic. 5—-PLATE CAMBERING MACHINE FIG. 6—OIL QUENCHING BATH 





Ave. 6, 1937 


THE ENGINEER 


155 








Che Gngineer 


AUGUST 6, 1937. 








Vou. CLXIV. No. 4256. 
Contents. 

THE ENGINEER, ‘is 6th, 1937. PAGE 

A SEVEN-DAY JOURNAL. ... a : A .. 148 


LEADING ARTICLES— 
RE ee ee | 
DPE TOUT nce Sec ‘eve sed) cea gas sve’ eee’ * ona 
SPECIAL ARTICLES— 4 
FATIGUE IN SHAFTS \ cantaad Compae BENDING AND 


TorRsION. (Illus.) ... .. . 150 
HANDICRAFTS IN INDUSTRY . 156 
HANDLING PLANT AT PLASTER BOARD FACTORY. “illus... 147 
HIGH-SPEED LOCOMOTIVES oF > ee ae 
MARKET RESEARCH IN ENGINEERING. No. VI «. 144 
SPRING-PRODUCING PLANT AT STOCKSBRIDGE. (illus. ... 160 
STANDING WAVE PROBLEMS. No. I. (Illus). : --» 145 
SUPER TENSION CABLES. NO.I. (Illus.) ... ... ... ... 158 





ALLINGTON TIDAL SLUICES. (Illus.)... 161 

COMPENSATION OF STRAIN GAUGES FOR VIBRATION AND 
Impact. (Illus.) .. 

CONSTANT-SPEED AIRSCREW. (Iilus.) . 164 

FLOATING CRANE FOR MANCHESTER SHIP CANAL. (Iilus.) 

HISTORY OF CONTINUOUS WIRE ROLLING . eee 

SILENCER FOR 785 H.P. O11 ENGINE. dtu ) 

VERTICAL DRILLING MACHINE, (Illus.) .. 





LETTERS TO THE EDITOR— 
SALARY AND STATUS OF THE ENGINEER “e 
LANGSTONE AERODROME AND TIDAL POWER 


LITERATURE— 
PG hus Bubs Take dR Gas | BY Asa eed @ eee 
I Jali Agen chek teher < tuan’ seb rseeer: save) beet 


NEWS AND NOTES— 
AIR AND WATER 6 ake eke ted Ee daw? 


AMERICAN ENGINEERING NEW ae 164 
BRITISH PATENT SPBULSSCATSONG. (Iilus.) sei 167 
CATALOGUES . ies 162 
CUBRENT PRICES FOR METALS AND Fuuis aad 166 
FRENCH ENGINEERING NOTES ... ca 167 
LAUNCHES AND TRIAL TRIPS ... 168 
MARKETS, NOTES AND NEWS ... 165 
MISCELLANEA ay 153 
PERSONAL AND Busiwiss J ANNOUNCEMENTS ... 168 
Rall AND Roap . sea 153 
sixty YEARS AGO. 152 








NOTICES TO READERS. 


*,* If any Subscriber abroad should receive THE ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained. Such inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 

*,* For Subscription rates, see page 2 of Advertisements. 

*,* All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* No undertaking can be given to return drawinys or manuscripts ; 
correspondents are therefore requested to keep copies. 

CHANGES OF ADDRESS. 

*,* Will subscribers please note that in all advices regarding changes 
*of addresg it is necessary to have both the old and new adi 8, as 
our lists are kept aaetieny by tows. Advices of this nature 
pone reach us by the first post Wednesday morning prior to the 
alteration, 











THE NAVY AND THE AIR. 


A SEQUENCE of events last month revealed the 
extraordinary interest which is now being taken 
in matters of aero-naval defence. Following a 
trade defence exercise in the western approaches 
to the Channel, in which two fast cruisers, an air- 
craft carrier, and other units participated, and 
which ended with the rounding up and destruction 
of two “enemy raiders’ in record time, large- 
scale combined manceuvres were held in the 
Channel from July 14th to 16th. The purpose of 
these exercises was to explore the possibilities 
of air reconnaissance and to test the working of 
the system of Navy and Air Force co-operation 
in the sphere of coastal defence. The forces 
engaged comprised the major part of the Home 
Fleet, including two aircraft carriers, and over 250 
aircraft. The progress of the exercise was most 
instructive. Barely an hour after hostilities opened 
flying boats from a base in the Scillies located part 
of the “enemy” fleet, which was promptly 
attacked by torpedo-bombers despatched to the 
scene from an aerodrome in Dorsetshire. Mean- 
while, other air scouts had sighted the rest of the 
fleet, which from then until nightfall was under 
constant observation. In some quarters the 
conclusion was rather hastily drawn that air 
reconnaissance had eliminated the element of 
surprise in naval warfare, and that so long as 
aircraft were available in adequate numbers the 
movements of a fleet must be an open book to the 
other side. Very fortunately at this stage the 
weather intervened to administer a corrective. 
For many hours on July 15th flying operations 
were impossible, a fact of which the raiding fleet 
took full advantage. It launched a number of air 
attacks on Portsmouth, Portland, and Plymouth, 
and also carried out coastal bombardments, in 
every case taking the defenders by surprise. This 


2| integral component of the Fleet. 





phase was a salutary exposure of the limitations 
of air reconnaissance, the effectiveness of which 
depends entirely on the weather factor. , The 
general impression left by the exercises was that 
the development of air power has in no way 
minimised the importance of the Navy in national 
defence, and we were gratified to find this view 
almost unanimously shared by the R.A.F. officers 
at Lee-on-Solent, which served as headquarters 
during the period of the exercises. 

On July 30th the Prime Minister announced in 
the House of Commons the Government’s decision 
as to the future of the Fleet Air Arm. All ship- 
borne aircraft are to come entirely under Admiralty 
control, but shore-based aircraft—including flying 
boats—detailed for coastal reconnaissance are to 
remain, as heretofore, under the Air Ministry. 
It is officially admitted that many details still 
remain to be settled, and the Prime Minister’s 
statement was, in fact, little more than the 
announcement of a principle. But it is not thé 
less welcome on that account. Quite apart from 
the merits of the case, whether for or against an 
independent Fleet Air Arm, the prolonged and 
often heated controversy to which it gave rise 
was definitely prejudicial to the national interest. 
The Navy, whether rightly or wrongly, considered 
itself to have a grievance while it was denied 
complete control of what it considered to be an 
The Air Force, 
on the other hand, held firmly to the conviction 
that all combatant flying services, whether over 
land or sea, should be subject to a unified com- 
mand. These opposing theses led inevitably to 
inter-Service friction which must have become 
more marked in view of the impending great 
expansion of the Fleet Air Arm. The Govern- 
ment has therefore acted wisely in taking a 
decision on the matter. It has been made clear 
that there is to be no appeal against this judgment, 
which has, no doubt, all the advantages and 
defects inherent in a compromise, and both the 
Services concerned are expected to abide loyally 
by the decision. Perhaps the most important 
question outstanding is that of supply. Hitherto, 
the aircraft and other equipment needed by the 
Fleet Air Arm have been supplied by the Air 
Ministry in accordance with requirements specified 
by the Admiralty, while the upkeep and mainten- 
ance of such material was entrusted to R.A.F. 
fitters and riggers who were borne for this purpose 
in aircraft carriers and catapult ships. We find 
it difficult to believe that the Admiralty is now to 
be given an absolutely free hand in the matter of 
supply, since in that event it would become an 
avowed competitor of the Air Ministry, and al) 
the former evils of overlapping and waste of 
national resources which were directly responsible 
for the creation of a unified Air Force must inevit- 
ably be revived. What would appear to be a 
rational solution of the problem would be the 
setting up of a permanent joint committee of 
Air Ministry and Admiralty representatives to 
arrange the supply of all material required by the 
Fleet Air Arm. As regards maintenance, this 
must be left for the time being in the hands of 
the R.A.F., if only because the Navy does not 
as yet possess a personnel trained in the upkeep 
of aircraft. There is, we trust, no question of 
the Admiralty founding its own establishments 
on the lines of Halton for the training of naval 
artificers for this purpose. It should be com- 
paratively easy to arrange for the training of 
naval personnel in existing R.A.F. schools, pro- 
vided always that the Navy can spare a sufficient 
number of artificers—of whom there is at present 
a notorious shortage. 

Another point yet to be settled concerns the 
training of naval air pilots. It is suggested that 
the Admiralty should be given control of part 
of certain R.A.F. aerodromes, or, alternatively, 
that one or more aerodromes should be handed over 
to it, lock, stock, and barrel. If the latter course 
is adopted the School of Naval Co-operation at 
Lee-on-Solent would appear to be one of the 
most suitable establishments for transfer to the 
Admiralty. Here, again, however, the provision 
of staffs and ground personnel would throw a 
heavy strain on the Navy’s resources in man 
power, and we shall not be surprised if the 
Admiralty finds its newly won freedom in respect 
of aviation a somewhat doubtful blessing for the 
next few years. Against this must be set the 
overwhelming advantage of the Navy’s having 
before it, for the first time since the war, a clear- 
cut flying policy. It is now free to develop its 
air arm exclusively on naval lines, to determine 
how, when, and where air power should be utilised 
as an adjunct to naval power, and, as we hope, 





to control the design of aircraft and equipment 
with a single eye to their use in conjunction with 
the Fleet. Equally important is the knowledge 
that Fleet Air Arm pilots wil] from now on always 
be available for duty with the Fleet. Hitherto, 
30 per cent. of these pilots were supplied by the 
R.A.F., which reserved, and did in fact exercise, 
the right to withdraw them from the Fieet if and 
when their services were needed elsewhere. Under 
the new system the Navy is to supply all its own 
pilots, as well as the observers, and it has also 
gained the right to train petty officers as pilots. 
The latter is a very necessary concession, for the 
expansion of the Fleet Air Arm coincides with a 
serious shortage of naval officer volunteers for 
service in that branch. Until the Government’s 
decision was announced naval officers were deterred 
from volunteering by the anomalies which appeared 
to be inseparable from the system of dual control. 
They were required to hold rank in the R.A.F., 
and in many, if not most, cases a naval officer 
who qualified as a pilot found that his rank in the 
R.A.F. bore no relation to his seniority in his 
own service. The effects were apt to become 
irksome when he was posted to an R.A.F. estab- 
lishment for any considerable period and had to 
serve on terms of equal rank with colleagues who 
were not only much junior to him in years and 
experience, but whose relative rank in the Navy 
would have been a step or two below his own. 
Mention has been made of the impending growth 
of the Fleet Air Arm, the future dimensions of 
which promise to be truly formidable. At the 
present time no less than five aircraft carriers 
of the largest size are under construction or on 
order. Of these the “ Ark Royal,’ 22,000 tons, 
is completing afloat and should be ready for service 
before next summer. The “ Illustrious” and 
** Victorious,” each of 23,000 tons, are on the stocks, 
and the ‘‘ Formidable”’ and ‘“ Indomitable,”’ of 
the same displacement, are about to be laid down. 
Each of these five great ships is unofficially 
credited with a capacity of seventy aircraft, so 
that collectively they will take to sea a much 
larger number of machines than can be accom- 
modated in all our. existing carriers. Of the latter, 
probably the “Furious,” ‘Glorious,’ and 
“‘ Courageous ”’ will be retained in service from 
five to ten years longer. In that case we shall 
possess a few years hence eight large carriers 
with an aggregate complement of 480 machines, 
to which must be added not less than 100 machines 
borne in catapult ships, viz., capital ships and 
cruisers. Consequently, when the naval rearma- 
ment programme is completed the total of ship- 
borne aircraft in the Fleet Air Arm should 
approach 600, as compared with a present-day 
strength of approximately 225. These figures 
give some indication of the corresponding increase 
in air-trained personnel for which the Admiralty 
must provide in the near future. It is a moot 
point whether we should not do well to adopt the 
American system of including elementary instruc- 
tion in aviation in the curriculum for midshipmen. 


Locomotive Design. 


In a recent note we mentioned a new locomotive 
contemplated by the Pennsylvania Railroad, and 
reported to be of the 4444 type, having four 
cylinders. It now seems that this engine has 
been to some extent anticipated by the appearance 
on the Baltimore and Ohio of a remarkable loco- 
motive intended for express train working, also 
having four cylinders. This engine, which runs on 
sixteen wheels, is of the 444-4 denomination. 
The arrangement comprises a four-wheeled truck 
at either end, that is, one leading and one under the 
fire-box, while the driving wheels are in two 
separate groups of four, each with two single 
expansion cylinders. The leading pair takes the 
usual position outside between the axles of the 
leading truck, and the other two are placed outside 
under the fore part of the fire-box, so that in effect 
there are two 4-40 engines on one frame. We 
may further note that this engine has been built 
by the railway company at its Mount Clare shops ; 
that it is equipped with a water-tube fire-box, 
designed by Mr. Emerson, Superintendent of 
Motive Power ; and that the working steam pres- 
sure is 350 lb. per square inch. 

The arrangement of the wheels and cylinders is 
interesting, though it can hardly claim to be more- 
than a re-echo of what has been proposed pre- 
viously ; it does, however, very forcibly bring to 
attention the difficulties encountered when it is 
desired to build very high- powered locomotives 
suitable for fast running. The boiler always has 
been, and always will be, the first consideration. 
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But if the running dimension outline is sufficiently 
liberal steaming capacity, with the aid of a stoker, 
feed heater, and a large and effective superheater, 
can be provided. It is when the machinery is con- 
sidered that the troubles really begin. Focussing 
attention on locomotive practice in the United 
States, the problem confronting designers will be 
readily appreciated. After years of extensive 
development, during which every known form of 
locomotive has been tried, the type found best 
suited to the conditions follows one definite and 
well-defined plan of construction, involving two 
large cylinders in conjunction with heavy framing. 
Any increase in tractive force has been met by 
enlarging the cylinder dimensions and everything 
else to withstand the greater loadings, and though 
the use of special heat-treated steels has helped, 
no doubt, to reduce reciprocating masses, the call 
for high speeds must to some extent undo the good 
that the reduced weight of moving parts has 
brought about in the past in lightening track 
stresses. The new experimental locomotive on 
the B. and O. probably indicates clearly the trend 
of present thought, but it only presents a develop- 
ment of previously held ideas. Engines of the 
multi-cylinder type have been tried before. At 
different times determined efforts have been made 
in America to use the three-cylinder simple engine. 
But if we are to judge by the actions of those in 
authority, and assuredly they must be a guide, 
little success has been attained. For instance, some 
few years back, the Union Pacific operated a con- 
siderable number of three-cylinder freight engines, 
but the lastest locomotives designed for this traffic 
are of the articulated “‘ Mallet’ type, having four 
simple expansion cylinders and the same tractive 
force as the previous three-cylinder twelve- 
coupled design. At present there seems no doubt 





that any engine with more than two cylinders 
must be so built that all are disposed outside the 
frames, and the plan followed by the B. and O. is 
very like that used for the Delaware and Hudson 
experimental triple-expansion engine illustrated 
in our pages of May 25th, 1934, while it also puts 
us in mind of the 246-2 compound freight 
engines of the P.L.M., designed by Monsieur 
Vallantin some five years ago. These have two 
groups of coupled wheels, a four-coupled unit 
leading and driven by the L.P. cylinders, and a 
further six-coupled unit at the rear, operated by 
the H.P. cylinders, but in this case both groups are 
coupled through the medium of cranked axles and 
rods disposed between the frames. 

The B. and O. design is certainly interesting, as 
suggesting a possible solution of the difficulties 
inherent with large two-cylinder engines. The 
balancing problem will be eased, and the smaller 
cylinders can have liberal steam and exhaust 
ports, but the position of the rear pair is hardly 
attractive, since the connecting steam piping is 
long and their proximity to the fire-box and ashpan 
is scarcely ideal. The design is a compromise, and 
no doubt it was considered desirable to keep the 
length down to a minimum, for had the cylinders 
been arranged forward of the rear set of drivers the 
frames must have been considerably lengthened, 
thus increasing materially the fixed wheel base. 
It is a question as to how the engine will compare 
with an articulated Mallet design, of which the 
railway has some modern examples. For fast 
running the fixed wheel base has advantages, 
because with the Mallet form of articulation 
traversing curves at high speeds causes excep- 
tionally heavy strains to be thrown on the center- 
ing control, with, at times, rather serious conse- 
quences. 








Handicrafts and Industry. 


(By our Correspondent in Paris.) 


HE recent conference in Vienna at which sixteen 

countries were represented to discuss the inter- 
national organisation of artisan production, followed 
by national congresses in Paris and the important 
artisan manifestation at the Paris Exhibition, has 
brought to the forefront an industrial movement of 
special interest. It is an organisation of small 
and medium makers on the Continent whose dis- 
tinctive quality products will be marketed as com- 
plementary to factory-made goods, and not in 
competition with them. The allegation that the 
present social troubles have arisen out of an industrial 
system which is declared to have dehumanised 
industry and left workers in an uncongenial atmo- 
sphere that deprives them of interest in their occupa- 
tions and gives rise to unrest and revolt, is an argu- 
ment that has long been adduced in favour of reforms, 
even before the days of intense mechanisation and 
mass production, and it is now brought forward in 
favour of a revival of middle-class industry composed 
of groups of master craftsmen with their apprentices 
and skilled helpers who can eventually become their 
own masters. They are independent units of a vast 
agglomeration which may be visualised as a powerful 
factor in a changed industrial world. It is stated 
that there are 12,000,000 artisans on the Continent, 
and in France the General Statistics give the number 
of artisans in that country as 2,868,000, although the 
total coming under an acceptable definition of an 
artisan would certainly be considerably smaller. 
The unit idea is as old as industry itself, and its 
interest lies in seeing to what extent it can be grafted 
on to an existing industrial community which is 
suffermg from loss of markets that can never be 
entirely recovered. In short, the question is, can the 
creation of a middle-class artisan industry provide 
a partial solution of the problem of permanent 
unemployment ? The training of unemployed men 
in handicrafts is a step in this direction, and a con- 
sideration of what is being done on the Continent 
may suggest whether an organised artisan industry 
in Great Britain can have the same chance of develop- 
ment as similar organisations abroad. 

The artisan movement is regarded as an industrial 
evolution in most countries, particularly in France 
and Germany, where a costly experience with mass 
production methods after the war, in circumstances 
of financial distress that lessened the purchasing 
power of Continental markets, left an impression 
that mechanical production had been carried too 
far. Hence, it is inferred that mdustrial methods 
are entering upon a new stage. The first stage was 
the medizval age of trade guilds with their jealously 
guarded privileges and monopolies by means of 
closed corporations that created an exclusive caste. 
In 1791 the French Republican idea of liberty 
abolished the guilds, and handicraftsmanship was 
left to its fate, with no organisation and no ideal to 





save it from the capitalist industrial expansion of 
the last century. In Germany the guild monopolies 
were suppressed in 1810, but the corporations them- 
selves remained, though shorn of privileges, and sixty 
years later the artisan community became so insistent 
for a restoration of privileges that laws were passed 
granting concessions to the corporations until, in 
1897, they obtaimed an administrative autonomy 
by the creation of Chambers of Trades, without the 
exclusiveness and autocratic rule that brought about 
the downfall of the old trade guilds. 

After the war the restored provinces of Alsace 
and Lorraine were enjoying the privileges of the 
German artisan corporative system, but as this could 
not be continued independently of French industrial 
legislation, the Chamber of Trades in Alsace 
endeavoured to introduce the system into the whole 
of France. The moment was opportune, for handi- 
craftsmen feared that they were being submerged 
by the creation and concentration of big industries. 
The Alsatian system gave autonomy to the Chamber 
of Trades, which was responsible for the whole 
organisation, and membership was determined by 
professional capacity and a maximum limit of revenue 
that brought those belonging to it within the category 
of small makers. The French system, initiated by 
the late Monsieur Clémental, then Minister of Com- 
merce, was developed along different lines. In 
1923 the Confédération Générale de 1|’Artisanat 
Francais was formed by Monsieur Tailledet, who is 
still its President, and since then legislators have been 
endeavouring to piece together a system which differs 
in its conception from that introduced by the 
Alsatian Chamber of Trades. The trouble begins 
with the difficulty of settling upon a definition of 
the artisan which will be acceptable in all countries, 
and is desirable, and even necessary, for a fully 
international grouping of artisan communities which 
aims at removing all impediments to an exchange 
of artisan products. Such a definition has not yet 
been found. In France, the problem is viewed mainly 
from the standpoint of fiscal alleviation in order 
to arrest rural depopulation by reviving family 
trades carried on by handicraftsmen with the aid 
of their families. This decentralisation of industry 
and the permanent settling of working families in 
the hope of reviving rural activity and creating 
conditions of stability throughout the country, are 
regarded as of primary importance in France. It 
can only be done by the suppression of taxation on 
such workers. They are the small artisans. Fiscal 
alleviation is of no less importance to the other 
categories of medium and big artisans who are 
arbitrarily classified by the number of men they 
employ. They pay taxes on wages above a minimum 
and on turnover.. The aim of French artisans is 


to free themselves from all taxation, and the object 
of Parliament is to tie them down to what is called a 





mathematical definition in order to prevent the 
intrusion of bigger employers who might escape the 
heavy burden of industrial taxation under cover 
of artisan privileges. In other words, the status 


.of the artisan is determined by the number of men 


he employs. The number is fixed for each trade 
by the Chambers of Trades in different Departments, 
and can, in no case, exceed ten. It is now proposed 
to reduce the maximum number to five. This arrange- 
ment has given rise to anomalies through all members 
of a particular trade not being treated alike, and it 
is objected that the Chambers of Trades have not 
the same autonomy, free of political influence, as 
the foreign corporations. This ‘‘ mathematical ”’ 
definition, and the difference in the conception of 
the artisan, have split the community into two 
camps, one affiliated to the Confédération Générale 
de l’Artisanat Frangais, which is responsible for the 
present system dividing artisans into classes, and 
the other to the Comité d’Entente et d’Action 
Artisanale de France, created by the Alsatian Chamber 
of Trades, which is identified with the ideas prevailing 
in other Continental countries. 

Both of these bodies held congresses in Paris 
recently, and the proceedings revealed the funda- 
mental principle that divides them. As already 
explained, the French idea is to accord artisan 
privileges to all handicraftsmen either working 
alone or employing paid workers or “‘ companions ”’ 
not exceeding in number a specified maximum, 
and they are prohibited from using machinery, 
apart from what may be necessary for roughing 
down raw materials. The term “ companion” is 
a survival of the old trade guilds, and collaborator 
is the nearest equivalent to explain the relations 
between master craftsmen and their men. The name, 
without its primitive meaning, has always existed 
in French engineering shops. It is because the French 
artisan organisation covers such a wide range of 
extremely varied workers who carry on business 
under highly competitive conditions that the fiscal 
advantages offered them are of vital importance, 
and as the granting of these advantages necessitates 
a rigid and narrow definition of the artisan there 
is not enough distinction between those craftsmen 
who, for example, work up material supplied by 
customers, and master craftsmen with apprentices 
and companions who turn out high-quality hand-made 
goods for sale. This anomaly can hardly be avoided, 
because master craftsmen are equally anxious to 
obtain fiscal relief at a time when they are suffering 
from the general economic and industrial troubles 
resulting from social reforms and, particularly, 
from the heavily increased tax on turnover. At 
the Paris congress it was stated that the forty hours’ 
week had created serious competition from skilled 
workers who make use of their spare time to produce 
goods to the detriment of professional artisans. 
The law prohibiting wage earners from working 
in their spare time for pay does not prevent an 
extension of this practice, which was vigorously 
denounced because there exists, at present, no 
penalty for non-observance of the law. The agitation 
of the Confédération Générale de l’Artisanat Frangais 
for new legislation ini favour of fiscal alleviation leaves 
the French artisan movement in a state of fluidity, 
and as further claims are conceded there is a tendency 
to tighten the bonds on artisans and bring them 
on to a more general level. This is a danger which 
the partisans of the middle-class industrial movement 
are trying to avert. Whether this partial fiscal 
exoneration of the artisan community at the expense 
of their liberty is in the national interest, and there 
are arguments in its favour, or whether the bigger 
artisans can separate and join in the middle-class 
industrial movement are questions to which no 
definite answer at present seems possible, although 
the Comité d’Entente et d’Action is doing its best 
to bring about this separation and weld it to the 
international group, with the prospect of attaching 
all other classes of artisans to the main system. 

The Comité d’Entente et d’Action, constituted 
by the Alsatian Chamber of Trades with a view to 
bringing French artisans round to an acceptance of 
an organisation that has long existed, and has formed 
the basis of international action, opposes the French 
system primarily because it has expanded on a 
horizontal plane, with no prospect of artisans escaping 
from its limitations, mstead of developing vertically 
in: the sense that they are allowed plenty of latitude 
to extend their business. In Alsace and in foreign 
countries the Chambers of Trades are corporative 
bodies entirely autonomous and free from political 
influence, and are solely responsible for the organisa- 
tion of a middle-class community of artisans. Master 
craftsmen, apprentices, and “companions” must 
possess diplomas delivered by the Chambers of 
Trades. It is argued that handicraft industries 
can only exist side by side with capitalist industry 
when they produce goods of high quality and 
individuality and have a complete technical and 
commercial organisation and arrangements between 
different countries for collaboration and interchange 
of products. While Chambers of Trades have control 
over their respective groups, and are responsible for 
apprenticeship which they carry out in their own 
schools and require that master craftsmen shall have 
apprentices of their own, there are committees asso- 
ciated with the Chambers that provide technical, 
commercial, documentary, and even bookkeeping 
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facilities to artisans who would otherwise be without 
them. The organisation is still in an early stage 
and aims at creating a homogeneous grouping of 
artisans with the same commercial possibilities as 
big. industrial enterprises, except that while these 
latter produce goods for expanding markets, the 
middle-class artisan intends to work up to the limit 
of the actual needs of markets for quality goods of 
distinctive character. All these goods will bear an 
artisan mark, and in France a law has just been 
passed authorising a special mark on artisan hand- 
made products.~ '[he artisan movement can only 
be made fully successful by international collabora- 
tion, which will be achieved through the- Inter- 
national Artisan Institute, the headquarters of which 
are in Rome. The first congress was held at Zurich 
and the second recently in Vienna, where decisions 
were reached for an interchange of artisan workers 
between different countries and for the carrying out 
of negotiations to facilitate an exchange of artisan 
goods. The former proposal is approved by the 
French Government, and additional facilities for 
an exchange of goods depends, of course, upon how 
far that is possible under existing tariff conditions ; 
but it is assumed that exchanges of goods of a national 
and non-competitive character would inevitably 
follow upon a complete international organisation 
of the artisan movement. 

Each country has its own method of organisation, 
either with autonomous Chambers of Trades, or 
with the collaboration of the State, and there is 
much to be learned about these methods in the 
artisan section at the Paris Exhibition, as well as 
in some of the foreign pavilions. They show that 
the movement is general all over the Continent, and 
indicate that a prime factor in the success of the 
movement is the elaborate care taken in the training 
of apprentices, with preliminary tests to reveal their 
special aptitudes. The apprentice becomes a 
‘companion ” with prospect of becoming his own 
master. Everyone works together without antagonism 
of class or interest. It is a return to the system of 
a pre-industrialist age adapted to conditions under 
which artisans work in producing goods of a character 
easily distinguishable from those turned out by 
mass production methods. Industrial development 
has not lessened the importance of handicrafts, 
except in Great Britain. On the Continent the 
number of handicraftsmen is probably greater than 
at any previous time, and the steady progress made 
for many years in organising the artisan community 
with a view to raising the professional] level of workers 
and the quality of goods, and opening up the European 
market to all of them, suggests that some attention 
may be given to the revival and organisation of 
handicrafts as a means of absorbing men with special 
aptitudes from the permanently unemployed and 
creating a new category of highly skilled workers 
from whom supplies may possibly be drawn for bigger 
industries. 








High Speed Locomotives. 


THE success that has attended the running of the 
North-Eastern ‘Silver Jubilee” train since its 
introduction at the end of 1935, and the new 
‘** Coronation ” express to Edinburgh, together with 
the ‘‘ Coronation Scot,” now operating between 
London and Glasgow, on the London, Midland and 
Scottish Railway, is likely to inaugurate a new era 
in the working of passenger services on our lines. 
Further, if we are to judge by what has already been 
done in the way of locomotive construction to meet 
the demands of extra high-speed travel, it will be 
evident that considerable thought and attention will 
have to be given to the design of the steam locomotive 
to fit it for the severe duties imposed upon it when 
called upon to haul for long distances comparatively 
heavy trains at high mean speeds. Two factors are 
of prime importance; they are high power output, 
combined with light weight. To satisfy this require- 
ment is far from easy. In the first place, we must 
provide sufficient tractive effort to start and accelerate 
the train, the amount, of course, being dependent 
upon the weight of the train, together with the 
locomotive. The tractive effort that can be exerted 
is a function of the adhesive weight ; therefore, we 
must have weight in order to develop tractive power. 
At full speed much of this weight, necessary at start- 
ing, is quite superfluous, for the reason that the 
indicated tractive effort will probably hardly absorb 
the weight on one of the coupled axles. In other 
words, if there is an axle load of, say, 22 tons, to 
utilise this the cylinders would have to develop a 
tractive effort of over 12,000 lb., which, at 70 m.p.h., 
represents more than 2200 I.H.P. It is, of course, 
true that when ascending gradients at high speeds 
a rather larger proportion of the total adhesivé weight 
will be utilised, but it yet remains also true that in 
general this weight, however necessary at low speeds, 
is a direct charge against the locomotive at the higher 
rates of travelling which prevail over the greater 
part of any journey. 

Consideration of the foregoing brings us to another 
point, and that is, the total weight of the locomotive. 
‘This is determined by a further set of conditions— 


boiler capacity, and the class of service, by which 
is meant the distance to be run, the train weight, and 
the speed. To meet the requirements of main line 
working postulates the use of an engine with tender 
which, if of the “ Pacific ’’ type, will weigh, say, 165 
tons, of which 66 will be carried on the three coupled 
axles; the useful weight is therefore 40 per cent. 
of the total, and if the engine only weighs 102 tons, 
then the useful or adhesive weight is 65 per cent. 
of the engine weight. We may further say that on 
the assumption that the load on one of the coupled 
axles is sufficient for traction at high speeds, then 
only about 13 per cent. of the locomotive weight is 
directly employed for power production, the remain- 
ing 87 per cent. being a direct charge against the 
locomotive. 
We have thus far considered the usual type of engine 
with separate tender, but the proportion of the total 
to adhesive weight does not seem to be changed 
if we consider a tank engine, for we find that an 
experimental ‘‘ Baltic”? tank locomotive built for 
the German State Railways for high-speed passenger 
traffic has a total weight of 124 tons, of which 53 
tons is carried by the six coupled axles, so that the 
adhesive weight is nearly 43 per cent. of the total, a 
figure not very different to that obtained with the 
‘* Pacific ’’ example, while at the same time the 
engine is not so powerful and carries little more than 
half the fuel and water supply. 
In considering the various proposals which have 
been advanced, and in some cases realised, for engines 
intended for super-speeds, it is rather surprising that 
the ‘ Atlantic’ has received so little attention ; 
so far the only locomotives of this type that have 
been built recently are those in service on the 
Milwaukee and Canadian Pacific; all others, both 
in the United States, Germany, and here, are of the 
six-coupled type, having the “ Pacific” wheel 
arrangement, modified in some instances by the 
inclusion of a four-wheeled truck at the fire-box 
end. Originally, the “‘ Atlantic’ was always looked 
upon as being specially suitable for high-speed 
passenger services, and the work done by Vauclain 
compounds of this type on the “ Atlantic” City 
expresses will be remembered, while many years ago 
THE ENGINEER had something to say regarding the 
performance of engines of the same design on the 
Chicago, Milwaukee and St. Paul, and recently in 
its issue of June 4th reference was made to the 
performance of ‘‘ Atlantic ” engines on the P.L.M. 
The ‘‘ Atlantic,” too, has been much in evidence on 
our own railways, those introduced by Ivatt and 
Worsdell being well known, and in respect to the 
latter it is, we believe, a fact that in building them 
W. Worsdell was largely influenced by the work he 
had seen done by the type in the United States. The 
* Atlantic,” however, so far as maximum tractive 
effort is concerned, is no better than any other four- 
coupled design, but it has an advantage in that 
cylinder power can be provided and utilised up to 
the limit set by the adhesive weight, due to the 
large boiler capacity readily obtainable. In any case, 
however, whatever type of engine is adopted, there 
are very good reasons why the question of weight 
should receive close consideration, because in practice 
engine weight absorbs a large proportion of the 
power developed, and more especially so at very 
high speeds. 
Power output is mainly a question of steaming 
capacity, and this will be determined by the area 
of the grate, but while it is one thing to provide the 
steam, it is quite another to pass the quantity 
required through the cylinders. The grate surface 
governs the amount of fuel that can be economically 
fired per unit of time, but the valves and the valve 
motion control the amount of steam that may be 
passed through the cylinders. To accomplish this 
large valves and ample port areas are absolutely 
necessary, and, as a further aid, the steam should 
carry a high amount of superheat. The disadvantages 
occasioned by the use of large piston valves which 
must be used in the case of high-powered, two-cylinder 
engines are well understood, and in this respect alone 
the subdivision of power by the use of three or four 
cylinders is desirable; in fact, the great success 
that has attended four-cylinder engines in high-speed 
passenger services may be largely attributed to the 
very adequate steam passages for inlet and exhaust 
readily obtainable with cylinders of the relatively 
small dimensions required for a given power output. 
The diameter of the wheels presents yet another 
point for solution. There is every possible good reason 
why they should be as large as possible, but as the 
tractive force available is inversely proportional to 
the driving wheel diameter, we are unlikely to go to 
anything beyond present standards. It is here 
interesting to point out that when designing the new 
high-speed engines for the L.M.S. Railway, Mr. 
Stanier increased the diameter of the driving wheels 
from 78in. to 8lin., and substituted 9in. valves 
for 16}in. cylinders for 8in. valves for the 16}in. 
cylinders, as used for his former “ Pacific’ type. 
There is no question as to the desirability of large 
diameter wheels, but thanks to great improvements 
in the proportioning of steam ports and passages, 
together with better valve gears giving long travel 
valve events, higher maximum speeds are now 
attainable with wheels of moderate dimensions than 
were ever realised when we had tke old “single 





the power output, which is roughly limited by the 
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Super Tension Cables. 


No. 


I\HE design of cables for really high voltages is a 
problem that has attracted the attention of many 
able electrical men, not so much on account of a desire 
to eliminate overhead lines entirely, but rather by 
reason of the fact that in densely populated places 
such as cities and towns overhead conductors cannot 
be employed. When it is desired to bridge a 
gap in an overhead system at such places it may be 
essential to adopt cables capable of working at 
66 kV, 132 kV, or even more, and the production of 
these cables has led to much investigation and research. 
The only alternative to the use of super tension under- 
ground conductors where overhead lines are pro- 
hibitive, is to reduce the pressure at the point of 
entry to the cable and to raise it again at the opposite 
end, a practice that presents obvious disadvantages. 
After the introduction in 1890 of Ferranti’s 10-kV, 
single-phase concentric cable, some twenty years 
elapsed before there was appreciable increase in 
voltage, when 20-kV, three-core cables came into 
use. The recognised standards of dielectric thickness 
for pressures up to 11 kV fell during this period 
from 0-5in. to 0-3in., with a corresponding increase 
in stress, which was increased still more when three- 
core, 33-kV cables began to be made about 1919. 
The rise in stress in the latter case became necessary 
to avoid prohibitive dimensions as indicated on the 
right of Fig. 1.* With the same factor of safety as 
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FIG. 1—DIMENSIONS OF BELTED THREE CORE 
CABLES 


that obtained on the 11-kV cables, the cost of insula- 
tion, external protection, and the inconveniently 
large diameter would have outweighed the advantage 
obtained from the saving of copper and a reduced 
factor of safety was therefore inevitable. Troubles 
experienced with these plain three-core cables 
working with a low factor of safety were only to be 
expected. 

Multi-core cables for operating voltages up to 
and including 20 kV are generally, but not always, 
of the “‘ belted ”’ type, in which each core has applied 
to it a radial thickness of insulation equal to half 
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FiG. 2—33-KV SINGLE CORE SCREENED CABLE 


the total thickness required between conductors. 
The three insulated cores are then laid up with the 
spaces between the core filled with a padding of 
paper or jute yarn, and a belt of insulation is applied 
overall, the thickness of the belt insulation depend- 
ing on whether the neutral point of the supply system 
is insulated or earthed. The insulation is therefore 
composed of three main parts—the core insulation, 
the belt insulation, and the padded interstices or 





I. 


wormings. As the padded interstices are softer 
than the insulated cores, the belt insulation has to 
be applied over a foundation of varying mechanical 
rigidity, and it is consequently impossible to ‘obtain 
the same degree of uniformity in the belt and worm- 
ings as in the core insulation. 

When connected to a three-phase supply the 
electric field in a belted cable is distributed in an 
irregular manner throughout the entire section, and 
the core insulation, the belt insulation, and the 
wormings are all subjected to electrical stress. While 
in 20-kV cables this is of little consequenee, in higher 
pressure cables the high electrical stress is liable to 
cause failure of the weakest parts. When a large 
cable is being bent during installation, &c., the 
cores are not rigid, but tend to move relatively to 
each other, and the line of contact between the 
insulated cores of a belted cable may be an additional 
source of weakness. Further, owing to the distorted 
nature of the electric field, stresses exist in a direction 
tangential to the surface of certain of the papers 
as well as normal to them, and since the breakdown 
strength of the insulation along the surface of the 
papers is only approximately one-tenth of that 
through the papers, it is clear that in high-voltage 
cables tangential stresses should, as far as possible, 
be avoided. 

While the belted construction is satisfactory for 
pressures up to 20 kV, it is entirely unsuitable for 
higher tension cables. The difficulties have been 
overcome either by the use of three single-core 
cables or three-core screened cables of the “H” 
and “HSL” three-core types. In these cables 
each conductor has a thickness of insulation depending 
on the voltage between each conductor and earth. 
A layer of metal foil is applied over and in intimate 
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contact with the insulation, and is connected directly 
to earth so as to form an equipotential screen. Thus 
the electrical field is made uniform and is confined 
entirely to the core insulation, and as each core is 
self-contained, small movements of the cores relatively 
to each otner have no detrimental effects, while the 
wormings outside the electric field can be designed 
purely from a mechanical point of view. Although 
certain belted 33-kV cables have given satisfaction 
over a period of years, they are the exception rather 
than the rule, but screened cables, which are also 
recommended by some makers for 20 kV and less, 
have in most cases a perfectly good record. 

In Fig. 2 is shown a single-core super tension 
screened cable made by Jonnson and Phillips. The 
conductor is insulated with impregnated paper to 
a thickness depending on whether the neutral point 
of the supply is insulated or, as is more usual, earthed. 
Over the insulated core and in intimate contact with 
the insulation a metallic screen composed of one 
layer of metallised paper or a thin copper tape is 
applied, and over the screen a layer of copper-threaded 
fabric tape, whilst the cable lead or lead alloy sheath 
is taped and compounded overall as may be required. 
The metallised paper screen is connected electrically 
to the sheathing by means of the copper wires in the 
copper-threaded fabric tape. 

Owing to the effects of electro-magnetic induction 
it is inadvisable to armour single-core cables with 
magnetic materials such as galvanised iron or steel 
wires, and as non-magnetic materials are expensive, 
the protection of single-core cables is usually confined 
to serving and compounding. Single-core cables are 
used extensively as tails at the ends of long runs of 





* From “High Voltage Cables,” by P. Dunsheath. Sir 
Isaac Pitman and Sons. 


multi-core cables, as connecting links between high- 





voltage alternators, transformers, and switchgear, 
and for short runs between sections of overhead 
transmission lines. ‘To reduce sheath losses single- 
core cables. should be installed wherever possible 
in symmetrical triangular formation with adjacent 
cables touching. 

Three-core H cables (Fig. 3) are also insulated 
with a thickness of impregnated paper, depending 
on the voltage between each conductor and earth, 
and not the voltage between conductors. Over the 
insulated cores and in intimate contact with the 
insulation a metallic screen of metallised paper is 
applied. ‘Three such insulated and screened cores 
are laid up together, and the space between the 
cores is filled with wormings of impregnated paper 
so as to form a circular section, whilst the whole is 
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held together by one layer of copper-threaded fabric 
tape. The lead or lead alloy sheath is then applied to 
the cable, which may be armoured with galvanised 
steel wires or varnished steel tape, and protected 
with compounded tapes as may be necessary. 

In large multi-core super tension cables certain 
advantages with which we shall deal more fully 
later are obtained by shaping the conductors as 
in Fig. 4. For a given length of periphery the 
maximum area is enclosed by a circle, and it follows 
that if the cores of a cable be made non-circular in 
section, then, on expansion due to the heating of 
cables on load, the cores tend to become more 
circular and are thus enabled to accommodate the 
increased volume without the papers being stretched 
beyond their elastic limit. The shaping of the cores 
must not, however, be overdone, as any reduction 
in the radius of curvature of the surface of conductors 
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increases tie stress on the dielectric. The conductors 
are insulated, screened, laid up, sheathed, and 
armoured in a similar manner to circular conductor 
cables, except that precautions are taken when 
laying up to ensure that the orientation of the cores 
is correct. 

The “HSL” three-core cable—Fig. 5—is a 
combination of the single-core and three-core H-type 
cables. Each conductor is insulated, screened, 
taped and sheathed as in the case of the single-core 
type, but the sheath is protected with one or more 
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layers of impregnated fabric tape. Three such single- 
core cables are then laid up together to form a three- 
core cable, the whole being padded with wormings of 
impregnated jute yarn and armoured with one or two 
layers of galvanised iron or steel wires as required. 
The illustrations, Figs. 2—5, all relate to Johnson and 
Phillips cables, which are similar to those made by 
other firms. 

While special 66 and 132-kV cables have been 
designed to meet modern high-voltage conditions, 
such as those which arise when it is necessary to 
bridge a gap in an overhead line, there have been con- 
siderable improvements in the construction of plain 
oil-resin compounded paper-insulated cables. Mainly 
these improvements have been due to materials of 
better quality, but advances have also been made in 
cable making machinery, whilst the control of drying 
and impregnating processes has been established on a 
more scientific basis. Investigations on insulating 
paper and co-operation between cable and paper 
makers has led to the production of paper of uniform 
high quality. While the impregnation of the paper 
dielectric of high-tension solid type cables with 
mineral oil resin compositions containing 15 to 40 per 
cent. of resin is well established practice, even when 
great care has been exercised in the selection of the 
ingredients, difficulties have been experienced in 
maintaining consistency of the electrical properties. 
As a matter of course the mineral oil constituent is 
subjected to purifying and refining processes which 
yield a uniform chemically stable product capable of 
retaining its electrical properties over long periods of 
storage, but the commercial gum resin with which it 
is usually incorporated is subject to considerable 
fluctuations in quality, which lead to undesirable 
variations in the electrical characteristics of com- 
pounds'prepared from it. By using a high-grade gum 
resin having good resistance to oxidation at the 
temperatures necessary to bring the resin into solu- 
tion and to carry out the cable impregnating operation, 
a moderately high standard can be maintained. By 
the use of resin from which impurities and undesirable 
components have been removed by a solvent process, 
impregnating compounds with greatly improved 
characteristics have been made available. The solvent 
dissolves the whole of the natural resin, allowing 
separation from extraneous matter, or alternatively a 
solvent is used which, in addition, brings about the 
separation of one or more of the normal components 
which have inferior electrical properties. An exten- 
sion of this principle is the incorporation of the neces- 
sary quantity of mineral oil with the resin, while the 
latter is dissolved in the solvent used in the purifying 
process. The resultant combination of oil, resin, and 
solvent can be put through a final purifying process 
consisting of simple filtration or an earth contact 
treatment before the ultimate removal of the solvent 
by vacuum distillation. 

These processes, Mr. R. E. G. Horley explained, in 
a lecture on ‘“‘ Modern High-voltage Cables,”’ delivered 
before the Hampshire Sub-centre of the LE.E., on 
October 14th of last year, have made possible the 
production on an economical basis of highly viscous 
solutions of resin in mineral oil, having electrical 
properties not appreciably inferior to those obtainable 
in mineral oil alone, and the use of these materials 
leads to greatly improved power factor in H.T. 
cables. It is now possible to obtain specially prepared 
plain mineral insulating oil of suitable viscosity for 
use without the addition of resin, an oil that hes a 
very low dielectric power loss, and if suitable pre- 
cautions are taken to prevent oxidation and low loss 
paper be used it should be possible to produce a cable 
having a power factor approaching 0-001, although 
such a power factor would not be of great advantage, 
as the dielectric losses are already very low. 

Ionisation of voids in the dielectric and thermal 
instabilityf are now considered to be the chief 
causes of cable breakdown. There are three types of 
breakdown, viz., tracking, thermal instability, and 
disruptive. The first,so named and demonstrated 
by Robinson,{ is due to the ionisation of the gases 
in the dielectric voids, which, no matter how well 
the dielectric is impregnated, are bound to occur 
sooner or later in an ordinary cable, owing to the 
continual thermal expansion and contraction of the 
compound and the inelasticity of the lead and spaces 
or voids containing the gases. When the electric 
stress across a void exceeds a certain value, depend- 
ing on the size and shape of the void and pressure of 
the included gas, the latter ionises much in the same 
way as that in a neon tube. The ionisation causes 
polymerisation or condensation of the compound, 
resulting in the well-known cheese or wax. 

Two electrical effects are observed as a result of 
ionisation. The power factor increases and the 
periodic discharge of ionised gaseous particles appears 
in the testing current wave form as a series of high- 
frequency currents. Voids in the body of a dielectric 
are not necessarily fatal, as they may result in the 
formation of wax, which is a good insulator, but when 
a void is in a position where there is a very high elec- 
tric stress, as on the surface of the conductor or in 
the region of excessive tangential stress as on 
the outer surface of the insulated cores of a multi- 
core belted cable, a void becomes really dangerous. 





t+ See ‘‘The Breakdown of Cables by Thermal Instability ” 
by L. G. Brazier, Journal, I.E.E. 1935, Vol. 77, p. 104. 

t “The Breakdown Mechanism of Impregnated Paper Cables’ 
by D. M. Robinson, Journal, I.E.E. 1935, Vol. 77, p. 90. 


’ 





Robinson has shown that in the case of a single-core 
cable breakdown always begins either from the con- 
ductor or lead, and if the ionisation of a void on the 
surface of a conductor is severe enough, it will pro- 
duce a minute carbon core in the oil between the fibres 
of the paper, and this core leads to a series of tree 
formations outwards in two directions. Once this 
core forms, failure is inevitable. Adye noticed that 
the heat developed by the current passing through 
these carbon tracks produced thermal instability of 
the remaining portion of good dielectric in the vicinity 
before the carbon tracks themselves could complete 
their run. 

Thermal instability occurs when the heat generated 
by the dielectric losses and the load current becomes 
greater than that which can be dissipated by the 
cable sheath, and in this type of breakdown there are 
no signs of carbon tracking or wax. Disruptive break- 
down is another type of fault which often happens 
during lightning or switching surges or in high- 
tension D.C. cable testing. A clean hole results, 
without signs of burning or tracking, and the reason 
is at present imperfectly understood. 

The important relations found to exist between tie 
electrical and physical properties of dielectrics have 
an important bearing on the quality of a cable and 
have formed the bases of modern methods of testing 
described by Mr. J. Urmston, of Callender’s Cable 
and Construction Company, in his Presidential 
Address, delivered before the Association of Mining 
Electrical Engineers in November of last year. Since 
ionisation produces an increase in power factor, the 
increase is taken as a measure of ionisation, and 
since it also shows itself in the capacity current 
wave as a series of high-frequency impulses, methods 
of testing have been devised by which these high- 
frequency impulses can be detected and measured. 
Again, since ionisation produces a wax in the com- 
pound and on the paper tapes, methods have been 
devised for detecting wax, and since dielectric losses 
heat the dielectric, a continuous increase of cable 
temperature under voltage is taken as an indication 
of incipient failure. Eight principle tests are 
applied in all, @.e., power factor, voltage/power 
factor, voltage/time to breakdown, power factor/tem- 
perature, stability, accelerated life, long time life 
and discharge. 

The use of the Schering bridge is the best method 
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available for the measurement of power factor at 
high voltages and is now universally adopted. Actually 
the ‘‘ Vector ” impedance of the cable considered as a 
leaky condenser is measured, as the impedance in 
radians is, on account of the small angle, equal to the 
cable power factor. The angle is a measure of the 
imperfection of the condenser, and for this reason the 
tendency is to replace the term power factor by 
dielectric loss angle, or D.L.A. Given the power 
factor of a dielectric, the transmission engineer can 
calculate the dielectric loss which, on account of its 
correlations with general physical characteristics, is 
very important. 

The object of the voltage/power factor test is to 
ascertain the change of power factor with voltage. 
Beginning at a very low value which can produce no 
ionisation, the voltage in the cable is raised to a high 
value, and the power factor is measured every time 
the voltage is increased. On plotting power factor 
against voltage a curve similar to that shown in 
Fig. 6 is obtained. While the increase in power factor 
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FIG. 7—VOLTAGE TIME TO BREAKDOWN CURVE 


is generally considered to be a measure of ionisation, 
the whole increase maf not be due to that cause. 
As some of the increase may be due to increase of 
temperature as a result of dielectric losses and other 
causes so far unknown, the results of the test should 
be carefully interpreted. 

The voltage/time to breakdown test hasfor its object 
the finding of the relation between voltage and time 
to breakdown. Samples of cable about 10 yards long 
are each subjected to a different voltage, the time 
taken to break down is noted and a curve such as 
that shown in Fig. 7 plotted. After some time the 
curve becomes flat at a particular voltage, known as 
the asymptotic voltage. By means of this test cables 





can be compared. For cables of the same dimensions 
the actual asymptotic voltage may be used, but for 
those of different dimensions the asymptotic voltage 
must be converted into the maximum asymptotic 
voltage and then into maximum asymptotic stress. 
Since the test provides a useful check on the uni- 
formity of manufacture, it is to be regarded as 
important. 

In making the power factor/temperature test the 
lead sheath of the cable is maintained at a particular 
temperature by heating it until the copper conductor 
has attained the same temperature. Alternatively, 
the cable may be placed in an oven maintained at the 
desired temperature, when the power factor is taken 
and the results plotted in the form of a curve shown in 
Fig. 8. This curve is required to enable the relations 
between the power factor stress and temperature to be 
found, characteristics of considerable importance in 
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the design of cables to ensure thermal stability. 
Cable compounds having a resin content give a rising 
power factor with voltage, while certain straight oils 
give a diminishing power factor with voltage. With 
super tension cables the use of compound which has 
an excessive increase of power factor with temperature 
may lead to thermal instability. A simple high- 
voltage test alone is of no value for ascertaining the 
stability of a cable. To exaggerate the tendency for 
voids to form on cooling heat cycles imitating prac- 
tical conditions must be applied, for the change in 
power factor or ionisation before and after the heat 
cycles is then a measure of stability. In testing short 
lengths of cable it is usual to place thermo-couples 
at 2ft. spacing along the lead sheath, so that the 
position of the hot spot indicated by a rise of tempera- 
ture can be noted. A continuously increasing power 
factor or temperature indicates thermal instability, 
and by testing different samples and applying a 
different voltage to each the voltage at which thermal 
instability sets in can be found and a good idea of the 
factor of safety obtained. As it would take a long 
time and cost a lot of money to make a stability test 
in the manner described on all new types of cable, the 
test is accelerated by using a sample in a manner 
similar to that adopted in the stability tests, but with 
the voltage applied in continually increasing steps 
and with heat cycles applied and power factor 
measurements taken at each step. A change in power 
factor or ionisation taken before and after the heat 
cycles is a measure of the stability. 

The long time life test is taken on 200 yards of 
cable or over with the sealing ends and joints 
included. The voltage applied is from 10 to 50 per 
cent. above the normal value, and heat cycles are 
applied every day. The power factor is taken before 
and after the pressure test and the change in power 
factor and ionisation is noted. Often this test is 
extended over a period of two years. 

As ionisation appears in the capacitance current 
wave in the form of a series of high-frequency 
impulses, a method was proposed by Tykociner, 
Brown and Paine in 1933 of examining the capaci- 
tance current by using filters to filter out the testing 
current frequency, but the method suffered from the 
disadvantage that it detected high frequency caused 
by discharge external to the sample under test. 
Later, however, Starr and Arman developed the idea 
and used a bridge arrangement which can be balanced 
against high-frequency current due to discharge 
external to the sample and then employed it to detect 
and measure the high-frequency currents in it. This 
is claimed to be the most sensitive test for ascertaining 
the voltage at which ionisation begins and the results 
of the tests are a measure of the amount of ionisation, 
which has long been the bugbear of cable engineers. 
With a view to overcoming it, various types of super 
tension cables have been devised, and it now remains 
to describe them. 

(To be continued.) 








Norra Wates Civit AERODROME.—At a conference 
of the local authorities concerned it was decided that the 
new civil aerodrome for North Wales should be situated 
at Abergele. 
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A Spring-Producing Plant at Stocksbridge. 


T\HE automobile industry is generally looked 

upon as the leading exponent of the continuous 
production system. It has certainly extended the 
system to a remarkable degree in the erection 
of cars, in the machine shops, and of more recent 
years in the foundries. Iron and non-ferrous castings 
are nowadays produced with a minimum of handling 
in large quantities at a time without reliance on the 
individual skill of the operator at any stage in the 
operation. This is one of the secrets of successful 
continuous production, since to rely on one man’s 
skill makes his replacement in emergency impossible 
and destroys uniformity between the products of 





individuals. Uniformity is essential to quantity 





—— = 


motor vehicles, some 60 per cent. of which, we under- 
stand, use springs produced by the firm. The plant 
is fully automatic, and in consequence has to be 
accurate as to the temperature at which processes 
take place within fine limits. The furnaces used 
are therefore controlled very carefully and have 
achieved the excellent figure of only 5 deg. Cent. 
variation from the set figure. This means a variation 
of only about half of one per cent. 


THE PREPARATION, 

The raw material of the ordinary leaf spring is 
rolled steel plate. At Stocksbridge the steel is 
cast into ingots, and rolled in large quantities. The 
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production to ensure that there is no adjustment 
required on any machine when handling the thousands 
of parts necessary. For this reason a continuous 
production line is distinguished by remarkable 
accuracy as to the quality and size of the finished 
article at each stage and by the elaborate micrometry 
and automatic adjustments applied. Hitherto the 
forge has not been greatly affected by this trend to 
mechanisation, though in press work much has been 
done. The production of forgings has always been 
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an urt where individual skill has been essential, 
chiefly in the judging of temperatures. The making 
of springs is one of the most important undertakings 
in a forge, since the whole art of spring-making rests 
in the adequate control of all operating temperatures 
to fine limits. 

Recently, however, the spring shop of Samuel 
Fox and Co., Ltd., at Stocksbridge, has been entirely 
remodelled, and now contains what is believed to 
be one of the most modern vehicle spring-producing 
continuous plants in this country, if not in the world. 





The springs are intended for use on commercial 


spring-making process starts when the necessary 
plates are drawn from the bar stock shed after being 
rolled to the right width, thickness, and quality. 
The plates are cut to the necessary lengths in guillo- 
tines and stacked by lengths for transportation to 
the spring-making plant. It may be noted that the 
lengths cut are all for different springs since only one 
plate of each length is used in each spring. Accuracy 
is necessary to ensure that these different sizes will 
eventually fit together in camber, size, and tempering. 

The plates cut to the necessary lengths are now 
taken either to the eye-forming machine, in the case 
of master leaves, 7.e., leaves carrying shackle eyelets, 
or to the preheating furnace. 

The eye-forming machine is a heavy horizontal 
forging machine set to give a stroke sideways and 
downwards, thus wrapping the leaf end round a bar 
anvil. Both leaf ends are first heated, and then passed 
into the jaws of the machine in turn, a single stroke 
being sufficient for the whole eye-forming and rolling 
operation. The process is illustrated m Fig. 1. 
All the plates are now passed into the preheating 
furnace, which is generally similar to the cambering 
and hardening furnace and the tempering furnace 
in design. 

THE FURNACES. 

The Incandescent Heat Company, Ltd., of Smeth- 

wick, through whose courtesy we reproduce some of 


Saba” 


FIG. 9—SPRING ASSEMBLY 





the illustrations of the furnaces, is to be con- 
gratulated on having attained such accurate opera- 
tion as to enable the continuous production to be 
carried out. . These furnaces were constructed by the 
firm to the designs of its own experts in co-opera- 
tion with those of the United Steel Companies, Ltd., 
with which Samuel Fox and Co., Ltd., are associated. 


They are heated by burners operating on high- 


pressure gas. Uniformity of heating in all parts 
of the furnace was the essential feature of the installa- 
tion, and each furnace is divided into three zones, 
each separately controlled to a predetermined range 
of temperature. Within each zone a series of small 
burners is placed along the side. The burner design, 
by causing complete combustion to take place right 
up at the nozzle of the burner, overcomes the 
difficulties of varying flame temperatures and flame 
zones. The air and gas feeds of each burner are 
separately controlled by an electric servo motor, 
the current supply for which is controlled by thermo- 
couple pyrometers. The pyrometer circuits are 
controlled from switch panels on each of which is a 
warning lamp within sight of the furnace operator. 
Very rapid emergency control of the heat of each 
burner by hand is provided by an air throttle which 
can be closed by the operator to reduce the tempera- 
ture. In addition, hand-operated gas valwes are pro- 
vided adjacent to the release gear of the servo 
motor, so that the furnace can be put into hand 
operation with great rapidity, or individual burners 
can be hand operated to raise or lower the tem- 
perature of each section in the event of faulty auto- 
matic regulation. The spring plates enter the furnace 
on walking beams, as shown in Fig. 2. They pass 
through the furnace slowly, the time spent in heating 
in all three furnaces being in all about 23 hours. 
The preheating furnace has a uniform temperature 
which brings the plates to a working temperature 
of 700 deg. Cent., at which point they are discharged 
and passed on to the forging machines. 


MAKING THE SPRINGS. 

After preheating each plate is picked up as shown 
in Fig. 3 and passed to a large forging press, where 
the centre dimple and the shaped ends are formed in 
a single stroke. The plates are taken by an elevator 
from the press to the cambering and hardening 
furnace, where they are heated to 900 deg. Cent. 
They pass through this furnace and are discharged 
down the slide visible in Fig. 4 into the control of the 
operator seated beneath the slide. He places each 
plate into the jaws of the cambering machine as 
shown in Fig. 5. The cambering machine may be 
adjusted to take any width or thickness of plate 
within the commercial range, and will provide any 
desired curvature. The cambering is carried out at 
a single stroke, and the plate is immediately dis- 
charged along a walking beam conveyor to the oil 
bath shown in Fig. 6, where it is quenched. The bath 
is provided with an oil circulation system to ensure 
the correct oil temperature, and has been carefully 
protected from fire in case of ‘flashing ” of the oil 
by a foam fire-extinguishing circuit running right 
round the tank and capable of smothering the surface 
in a matter of seconds. 

After cambering and quenching the plates have 
to be tempered and are assembled as shown in Figs. 
7 and 8 into boxes in single layers. The boxes are 
then mounted on the walking beams of the tempering 
furnace, which automatically carries them through 
a temperature of approximately 500 deg. Cent., 
the temperature and duration of the heating varying, 
of course, with the specification of the spring. The 
heating process over, each box in turn emerges 
on to a roller table, whence it is lifted into the 
quenching bath as shown in Fig. 8. After removal 
from the quenching bath the plates are ready for 
assembly and finishing, and are removed from the 
boxes, which are stacked for further use. 


FINISHING AND ASSEMBLING. 


The individual plates are now dealt with in the 
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finishing shop. The ends are ground to size, and such 
auxiliary fittings as side shackles, &c., are mounted. 
As each leaf is finished it is grouped with others of 
appropriate lengths so that a complete set of 
leaves is available for assembly on the special rotating 
table shown in Fig. 9. Here the leaves are assembled 
each on their own centre pin by one operator, who 
then rotates the table so that the second operator 
with a power spanner can tighten the centre pin and 
finally “place” the leaves. When the spring is 
completely assembled it is passed by a skid conveyor 
first to a reamering machine, where the eyes are 
reamered, and then to a scrag testing machine. The 
scrag test is applied by a hydraulic ram which flexes 
each spring in turn by a predetermined amount. 
At the same time the camber of the spring is finally 
adjusted for height and checked. The spring is then 
passed to a bushing press where the bushes are 
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inserted. It is then passed on to have the eyes 
ground to the correct width. Finally, each spring is 
weight tested and handed over for a complete 
examination before despatch to the customer. 

The transport of this material from one machine 
to the next throughout the whole line of flow is 
carriéd out by means of a “ Telpher”’ transporting 
system arranged to cover every machine and furnace 
in the shops. The entire installation is thus capable 
of being adjusted to operate in a different order if 
required, or in emergency a machine outside the 
line may be brought into temporary use. Under the 
normal routine of production the installation can 
handle an output of 30 ewt. per hour, and the results 
obtained have, we understand, been remarkably 
good, both as regards quality and uniformity of the 
product. 








Allington Tidal Sluices. 


Tuer Allington tidal sluices were constructed as part of 
a scheme for flood alleviation in the Medway Valley, 
which was commenced by the late River Medway Catch- 
ment Board as part of its programme of improvements, 
towards which the Treasury, on the recommendation of 
the Minister of Agriculture and Fisheries, is contributing 
a proportion of the cost. The works were completed in 
March, 1937, and were officially opened by the Minister 
of Agriculture and Fisheries, the Right Hon. W. S. 
Morrison, M.C., K.C., on August 4th. 

The original sluices were under the jurisdiction of the 
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Medway Lower Navigation Company and a deed of 
arrangement was entered into between the Navigation 
Company and the Catchment Board whereby the Navi- 
gation Company made a substantial contribution towards 
the expense of the scheme. The sluices are situated at the 
division between the tidal and non-tidal compartments of 
the river, some 2 miles below Maidstone bridge, and span 





the full width of the river; there is, however, a side 
channel provided with a lock pit, which is used for naviga- 
tion purposes, but not, in the ordinary course of events, 
for the discharge of flood water. The original sluices 
consisted of two folding gates, one of which was 34ft. 
wide and the other 23ft. wide. They were provided with 
slackers in their lower parts, which were opened in flood 
times. In extreme circumstances the gates themselves 
were folded back so as to give a free opening. The depths 
of the gates were, however, only 11ft. 10in. and 9ft. respec- 
tively, and it was difficult in flood time to open the gates 
to their full capacity, which in any case was very limited. 





river is provided at a lower level and is approached by 
stepped ramps. The footbridge is of reinforced concrete 
and each span has been designed for fixed ends, thereby 
limiting. the depth and avoiding a heavy appearance. 

The equipment of this sluice installation includes flood- 
lighting in case of emergencies at night, recording instru- 
ments for the water levels upstream and downstream, and 
recording and indicating instruments for opening and 
closing of the gates. The work of construction of these 
sluices included also widening of the river on the right 
bank upstream and the construction of a mass concrete 
retaining wall 16ft. 6in. high above bed level, and also the 




















ALLINGTON TIDAL SLUICES ON THE RIVER MEDWAY 


The new gates, illustrated, consist of three vertically rising 
roller gates, two of which are 30ft.in width and 15ft. in depth, 
and one 16ft. in width and 15ft. in depth ; the two former 
are electrically operated by hand switchgear and the latter 
is electrically and automatically controlled so as to main- 
tain a constant level in the navigation pen above the 
sluices in times of normal flow. The larger gates are used 
as flood discharge openings in times when extra capacity is 
required. All the gates are capable of hand operation in 
case of failure of electrical energy or mechanical break- 
down. The gates are counterbalanced by means of cast 
iron weights housed and concealed in the concrete towers 
of the structure. 

The structure consists of a reinforced concrete floor 
slab, mass concrete piers and abutments up to ground 
level, and reinforced concrete superstructure and foot- 
bridge. The floor slab is designed as a continuous beam, 
so that the weight of the structure is spread uniformly 
over the whole breadth of the foundations. The latter 


consisted of ragstone formation, and concrete cut-off 


walls were formed at the upstream and downstream ends 
of the sluice floor except on one section, where it was 
possible to drive steel sheet piles in place of the concrete 
wall. At the downstream end of the sluice floor a rein- 
forced concrete apron is provided and two lip walls, each 
2ft. high, are situated at the downstream ends of the 
floor and the apron with the object of minimising bed 
scour. The mass concrete piers and abutments have 
recessed into them the gate guides and are provided with 
grooves to take temporary dams. 

The superstructure towers are of reinforced concrete 
and are hollow in order to house the gate counterweights. 
In the right-hand tower, looking downstream, is situated 
the control room above the level of highest known flood, 
and therein are housed the main switches and the auto- 
matic control gear. The left-hand tower contains a stair- 
way giving access to the overhead platform. The electric 
motors and winches for operating the sluice gates are 
situated on the overhead platform, which consists of steel 
girders encased in concrete and provided with timber 
decking. A footbridge for pedestrian traffic across the 





construction of mass and reinforced concrete walls, 
18ft. 6in. high, immediately downstream of the abutments. 

Extensive widening of the channel downstream is at 
present being carried out by the Catchment Board as 
direct labour works, which include construction of steel 
sheet pile walls. 

The cost of the new sluices was £18,400 and the main 
contractors were the Dredging and Construction Company, 
Ltd., Artillery. House, London, 8.W.1, for the masonry, 
&c.; and Ransomes and Rapier, Ltd., of Ipswich, for the 
constructional steel work. The scheme was designed and 
the work supervised by the engineering staff of the late 
River Medway Catchment Board. 








Silencer for 785 H.P. Oil Engine. 


WE give below photographic illustrations and a sectional 
drawing of a large silencer which has recently been made 
by Vokes, Ltd., of 95-105, Lower Richmond-road, Putney, 
London, S.W.15, for use in connection with a 785 H.P. 
two-stroke oil engine of the “* Polar ” type. 

These silencers, which are of the Blanvac design, com- 
prise a series of hollow cones into which the exhaust gases 
are blown at the large end (in the drawing the entry is on 
the left). These cones are assembled, mostly by welding, 
in a plain cylindrical casing, and are perforated with a 
number of holes. Just within the entry of the second 
and third cones there is a helical shaped baffle, or guide, 
which sets the exhaust gases whirling in a vortex, with the 
result that solid matter, such as grit and sparking carbon, 
is thrown out through the immediate perforations into the 
outer casing, from which it is easily removed occasionally 
through openings in the bottom. At the same time, a 
certain amount of the gases passes through the open- 
ings into the casing. However, the vortex action in 
the cone approaching its narrow end produces a com- 
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parative reduction of pressure—suggested by the makers 
to amount to a partial vacuum—which sucks the gases 


back through the later perforations into the cone and 
passes them on to the next. It is claimed that these 


of 44ft. 3in. and a mean unloaded draught of 6ft. 6in. The 
height of the superstructure is 69ft. above water level and 
is sufficiently low to allow the crane to pass under 
the bridges over the canal. The lifting machinery is 











HOLLOW CONES FROM 


partial vacua also assist in deadening the transmission of | electrically operated and there are independent motors 
It is to be noted that the first baffle | with Ward-Leonard control 
does not give such a high degree of circumferential velocity | the 125-ton tackle, the 10-ton trolley running along 
to the gases as does the second, and that there is a clear| the jib, 


the exhaust sounds. 








WITHIN SILENCER 


for the 250-ton tackle, 


and the slewing and derricking motions. 
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Drilled 200 9” dia. Holes 


LONGITUDINAL SECTION THROUGH SILENCER 


view through the silencer from end to end. As a conse- 
quence it is said the back pressure on the engine is reduced 
to a minimum. - 








250-Ton Floating Crane for 
Manchester Ship Canal. 


In the accompanying engraving we illustrate a special 
250-ton floating crane, which has been built for the Man- 
chester Ship Canal Company by Werf Gusto, Ltd. 
(Firma A. F. Smulders), of Schiedam, Holland. After 
undergoing successful tests at the builders’ works the 
crane is now proceeding to Manchester in charge of tugs. 
It is of special technical interest, aS it has been designed 
in collaboration with the engineers of the Manchester 
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Drilled 400 Yo” dia. Holes & 


The current for supplying power is provided by a steam- 
driven generating set, comprising a 200 I.H.P. steam 
engine running at 500 r.p.m. direct coupled to the 
dynamo. Steam is supplied by a coal-fired natural 
draught Scotch marine boiler working at a pressure of 
130 lb. per square inch, having a heating surface of 970 
square feet. The other auxiliary equipment includes a 
condenser with the necessary pumps, ship pumps, a lighting 
set, and a compressed air installation for use in salvage 
work. For handling the crane there are fitted on the deck 
four steam-driven capstans, along with the necessary 
complement of fairleads, rollers, and mooring bitts. 

The design adopted allows the entire jib to be raised so 
that for traffic work the necessary lifting height of the 
tackle at the end of the jib can easily be obtained. The 
raising and the lowering of the jib is effected by means of 
two heavy screwed spindles, which are driven by electric 
motors. In order to ensure an even keel position for the 
pontoon when slewing a load there is a ballast car arranged 











250-TON FLOATING CRANE FOR MANCHESTER SHIP CANAL 


Ship Canal for handling lock gates and salvage work, for 
lifting loads up to 250 tons and for dealing with general 
traffic work involving loads up to 125 tons. 

The pontoon, which is deep and strongly constructed at 
its forward end in the way of the jib and supporting 
structure, has an overall length of 147ft. with a breadth 








aft, which can be moved in an athwartship direction by 
means of a motor-driven screwed spindle. A further pro- 
vision for enhancing the stability of the pontoon is the 
arrangement whereby two auxiliary pontoons arranged 
aft can be swung overboard to increase the effective 
moment of inertia at the load line. This is a provision 





which has especial value when the crane is employed in 
salvage work. The accommodation for the officers and 
crew is On generous lines and includes, besides spacious and 
neatly furnished living quarters, messrooms for both 
officers and crew, a pantry and a galley. Lavatories 
and sanitary arrangements are also provided. The crane 
is lit throughout with electricity and the officers’ cabins 
are furnished with running water, while all living spaces 
are steam heated and equipped with carefully arranged 
ventilation. 

The hull of the pontoon and the crane structure were 
built in accordance with the highest requirements of 
Lloyd’s Register of Shipping and the British Board of 
Trade. The crane we have described is likely to prove an 
important addition to the many facilities which are pro- 
vided by the Manchester Ship Canal Company. 








A Vertical Drilling Machine. 


THE accompanying engraving illustrates one of the 
range of general purpose vertical drilling machines manu- 
factured by Kitchen and Wade, Ltd., of Halifax. Made in 
three sizes, with a clear swing from the column of 24in., 
28in., and 32in., these machines are capable of drilling up 
to lin., l}in., and 3in., respectively, in mild steel. 

The drive to the spindle is by means of a built-in 
electric motor of 2, 3, or 5 H.P., according to the size of 
the machine, through gears of hardened nickel-chrome 
steel, ball bearing mounted. Suitable ranges of speeds 
and feeds are provided with each size. The machine 
illustrated has eight spindle speeds, from 80 to 1500 r.p.m., 
and four rates of automatic feed. A fine hand feed is 
provided on the two larger models only. The automatic 
feed is operated through a worm and worm wheel of steel 

















VERTICAL DRILLING MACHINE 


and phosphor-bronze, respectively, and hardened steel 
gears, which can be changed without stopping the spindle. 

The head is totally enclosed and contains the pump 
lubricated spindle speed gear-box. The worm wheel of 
the feed gears revolves in an oil bath. The double lever 
at the front of the head serves three purposes, as it is used 
for the quick vertical adjustment of the spindle, for appli- 
cation of the power feed—by pushing the lever forward 
and as a sensitive lever for the drilling of small holes. A 
start, stop, and reverse motion for tapping is obtained 
electrically by means of the switch fitted on the head. 

Various types of table can be fitted, of the elevating, 
swing-aside type, so that the base-plate can be left clear 
for large work. The machine illustrated is fitted with a 
rectangular table mounted on ways. which permit of a 
longitudinal and cross motion for setting the work. The 
table has a long bearing on the lower portion of the pillar, 
so that no end support is required. Vertical adjustment 
is provided by means of a handle which operates a worm 
gear and rack and pinion. The tables which can be sup- 
plied can be circular, plain rectangular, or swivelling 
rectangular. 








CATALOGUES. 





GeorcE Ex.ison, Ltd., Perry Barr, Birmingham.—Descrip- 
tive list No. 166 on the firm’s improved distribution draw-out 
switch-gear. 

C.A.V.-Boscu, Ltd., Acton, W.3.—Working particulars and 
running instructions of the firm’s control boards, regulators, 
and cut-outs. 

J. Parkinson AND Son, Shipley, Yorks.—Booklet describing 
the ‘‘X L” and ‘“*N L.” machine vices and milling machine or 
toolmakers’ vices. 

British INsuLATED CaBLEs, Ltd., Prescot, Lancs.—Pam- 
phlet M 79, dealing with cadmium copper for overhead power 
transmission lines. 

HeErpwortu AND GRANDAGE, Ltd., St. Johns Works, Bradford. 
—A 300-page book, dealing in detail with the pistons, piston 
rings, liners, and gudgeon pins made by the firm for all types of 
internal combustion engines. 
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Compensation of Strain Gauges for 


Vibration and Impact.* 
By WILLIAM M. BLEAKNEY. 


INTRODUCTION. 


THe demand for adequate instruments for the measure- 
ment of strain in structures in vibration or under impact 
loads is well known. In the study of vibration in aircraft 
the Bureau of Aeronautics of the U.S. Navy Department, 
in co-operation with the Massachusetts Institute of 
Technology, the Sperry Gyroscope Company, and the 
Engineering Mechanics Section of the National Bureau 
of Standards, has been interested in the development of 
such instruments which may be used to record vibratory 
strains in aireraft during flight. The severe vibration to 
which such instruments may be subjected in service 
requires unusual ruggedness combined with high sensi- 
tivity. The present paper is concerned, however, with 
another desirable attribute, namely, the faithful recording 
of strain independent of the amplitude and frequency of 
the vibrating structure under investigation. 


STATEMENT OF PROBLEM. 


In general, strain gauges consist of two or more parts, 
one part being attached to each of the two points A and B 
(Figs. 1 and 2), between which the strain is to be deter- 
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Fic. 1—Sitrain Gauge in which the Relative Motion of the Primary 
Parts A’ and B’ is Translational. 


mined. These two primary parts, here designated by A’ 
and B’, respectively, are restrained to relative motion of 
only one degree of freedom, which may be either transla- 
tional (Kig. 1) or rotational (Fig. 2), and their relative 
displacement is indicated by a suitable measuring device C. 

Figs. 1 and 2 show diagrammatically two simple 
arrangements which can be used as strain gauges. In 
practice the measuring device may take many different 
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Fic. 2—Strain Gauge in which the Relative Motion of the 
Primary Parts A’ and B’ is Rotational. 


forms, such as a dial micrometer, an optical or mechanical 
lever, an electric resistance or impedance, an interfero- 
meter, or a microscope. 

Such systems may be quite satisfactory for strain 
measurements under static conditions, but when they are 
applied to the measurement of strains in structures in 
vibration or under impact loads, the accelerations of the 
systems produce inertia forces which may distort A’ and B’ 
and the connecting mechanism, so that the reading of C is 
in general no longer definitely related to the relative 
motion of A and B, but varies with the motion of the 
structure as a whole, and may also vary with the frequency 
of the vibratory motion. 

To avoid this it has been customary in the past to make 





* From the Journal of Research of the National Bureau of 


the parts of the strain gauge system as light and rigid as 
possible so that these deformations are minimised, and to 
correct for the small residual error by various methods, such 
as reversing the gauge and taking the average of readings 
before and after reversal, or by control experiments to 
determine the effect of definite accelerations on the 
reading of the gauge. These methods are only partially 
successful and become entirely inadequate in the study 
of very high frequency vibrations. 


COMPENSATION PRINCIPLE. 


There is, however, another method, so far as we know 
not previously used, which extends the range of usefulness 
for these instruments. The method consists in so propor- 
tioning the stiffness to the inertia of parts of the system 
that the inertia forces alone produce no effect upon the 
indicating mechanism, although the individual parts of the 
gauge are elastically deformed by these forces. 

As a simple illustration of an cae me of this prin- 
ciple consider the system represented in Fig. 1. If the 
system is accelerated along the line connecting A and B, 
the knife-edges at these two points, for example, will 
become distorted and the instrument will in general 
indicate a strain, although no motion of A relative to B 
has occurred. If, however, the rigidity is modified as in 
Fig. 1 (a), or the mass distribution changed as in Fig. 1 (6), 
and final adjustment obtained by the removal of material 
at suitable points until no indication of strain is given 
under these conditions by the indicating mechanism C, 
the gauge is then compensated for this type of accelera- 
tion, and, of the possible motions of A and B parallel to 
the line A B, only relative displacements will be indicated 
by the instrument... 

As a second illustration consider the system represented 
in Fig. 2. This system may be modified as shown in 
Fig. 2 (a) to provide compensation for longitudinal accelera- 
tion of the gauge as a whole. The centre of mass of the 
rotating part is shifted below the pivot so that the inertia 
forces will produce reactions on the knife-edges, which are 
in the same direction. Distortions in the knife-edges may 
now be made to compensate by making these reactions 
proportional to the stiffness of the knife-edges, either by 
altering the stiffness or by changing further the mass 
distribution. If distortion in other parts of the system: is 
appreciable, it can be compensated by adjusting the 
relative distortion in the knife-edges, for example, in the 
manner just described. 

In testing for the accuracy of adjustment the instrument 
may, for example, be clamped to a steel bar near its free 
end, and the bar vibrated longitudinally while readings are 
taken on the instrument. Since high acceleration may be 
obtained in this way without producing appreciable 
strain between the gauge points A and B, the indication 
of the instrument may be used as a direct measure of the 
accuracy of adjustment. Another method makes use of a 
thick bar vibrating transversely. In this case the instru- 
ment may be mounted either on a free end or on a side of 
the bar. In practice sufficiently accurate tests may also 
be made in some cases by applying a steady force to each 
part of the gauge in proportion to the weight of that part, 
and in line with its centre of gravity. The degree of com- 
pensation for acceleration in the direction of these forces 
will then be indicated by the instrument, provided the 
principal deformations are localised so that the major 
portion of each part may be considered practically rigid. 
Fig. 3 illustrates a simple application of the compensa- 
tion principle to an optical lever strain gauge. The strain 
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Fic. 3—An Optical Lever Strain Gauge Possessing the 


Advantages of Symmetry. 


is indicated by the rotation of A’ relative to B’, this rota- 
tion being measured by reflecting a light beam from these 
two parts in succession. By making the system sym- 
metrical about a vertical line through E, deformation 
arising from acceleration of the system parallel to the line 
AB will be compensating. Thus extension in GE, for 
example, will be balanced by compression in E F, so that 
the length G F remains unchanged. Deformation in the 
knife-edges of A’ and B’, should it occur, will be com- 
pensated in a similar manner. 

The effect of vertical acceleration of the system upon 
the reading of the instrument may also be reduced and 
practically compensated by making the points F and G 
lie on the neutral axis in bending of the member E’. Thus 
changes in the length of F G are reduced to second order 
effects with respect to this type of motion. In this way 
the gauge may be compensated for simultaneous effects 
arising from two different types of inertia forces. 

Thus far we have considered inertia forces arising from 
acceleration of the strain gauge as a whole. In general, 
these are the most troublesome, first because they may be 
many times larger than the inertia forces arising from the 
relative motion of the parts of the gauge, and second, they 
are not determined by the strain which is to be measured. 

In some cases, however, it may be desirable to com- 
pensate a gauge for distortions arising from the relative 
motion inherent in the strain itself, for these distortions 
may cause the reading of the instrument to depend upon 
the frequency as well as the amplitude of the vibrating 
strain. Fig. 3 may be used again to show how the present 
method may be applied to reduce or eliminate this 
frequency effect. 

In this system the rocking members A’ and B’ rotate 
about axes through F and G, respectively, in response to 
strain in the line A B, and angular acceleration about these 
axes gives rise to the inertia forces at A and F and at B 
and G, which are to be compensated. It may easily be 
shown, for instance, that if A’ is square in cross section 
the forces acting due to this cause at A and F are in the 
same direction and in the ratio of 2:1. It remains only 
to adjust the rigidity of E F so that the combined dis- 





A’ as a result of these deformations. When a similar 
adjustment is made for B’ the frequency effeet will be 
eliminated. 

This adjustment will not necessarily affect the adjust- 
ment for acceleration of the gauge as a whole in the plane 
of the drawing, as described above. Compensation may 
thus be obtained simultaneously for three distinct types 
of error. 


PROPOSED APPLICATION. 


Fig. 4 is a simplified drawing to illustrate the immediate 
application of this principle which is now contemplated. 
The relative longitudinal motion of the horizontal members 
D and E may be measured by any suitable indicating 
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Fic. 4—Compensation Principle as Applied in Fig. 5. 


device. For simplicity an optical system is indicated. 
The flexure plate F may be designed to carry compressive 
loads in order to stabilise the system for a constant 
clamping force applied as indicated. Compensation for 
acceleration of the system parallel to the line AB is 
accomplished in the same manner as that described above. 
Vertical accelerations will in general produce bending in 
the horizontal members D and E, which will result in the 
tipping of the vertical parts A’ and B’. This may result 
in @ spurious indication of the instrument. It is clear that 
by shifting the position of the rocker C the relative bending 
moments acting on D and E may be so adjusted that the 
individual effects compensate each other. In practice, 
the member D, for instance, may be so rigid compared to E 
that shifting the position of C has little effect. Adjust- 
ment may then be made by choosing the proper distance 
between the point B and the plane of the flexure plate. 
This latter method is used in the proposed electro- 
magnetic strain pick-up unit sketched in Fig. 5. The 
electrical features of the design were developed by the 
Massachusetts Institute of Technology and the .Sperry 
Gyroscope Company, who are collaborating in this work. 
Fig. 5 shows a longitudinal mid-section view, which 
illustrates the essential features of the unit. The core is a 
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Fic. 5—Electro-magnetic and Mechanical Features of the 
Proposed Strain, Pick-up Unit. 


permanently magnetised rod of high retentivity and 
coercivity. Two pairs of soft iron rings are sweated on as 
shown, and insulated copper coils are wound between the 
rings of each pair. A cylindrical soft iron shell closes 
the magnetic circuit. The core is restrained to longi- 
tudinal motion relative to the shell by a non-magnetic 
flexure plate at each end. 

One end of the core is firmly attached to a vertical 
member, as shown, which terminates in a short knife- 
edge. This member should be relatively non-magnetic. 
Two similar knife-edges are attached to the opposite end 
of the shell. The entire unit is supported on the structure, 
the strain of which is to be measured, by these three knife- 
edges, which form nearly a three-point support. 

This pick-up unit can be made self-compensating with 
respect to deformations introduced in the unit itself by 
accelerations of the unit as a whole. If the knife-edge on 
the right is placed in the same vertical plane as the flexure 
plate at that end, the effect of vertical accelerations will 
be nearly eliminated. If flexure in the shell and core 
attributable to vertical accelerations, combined with 
vertical strain in the flexure plates, is still sufficient to 
cause appreciable error, this can be compensated by shifting 
the right knife-edge slightly with respect to the flexure 
plate. The optimum position for this knife-edge may be 
aa by trial and henceforth incorporated permanently 
in the unit. 

More serious errors may arise from internal deformations 
because of longitudinal accelerations of the unit as a whole. 
These errors, however, may be completely compensated 
by making the ratio of mass to rigidity the same in the 
two members. This can be done by trial on each individual 
unit by removing material at suitable points until strain 
readings are shown by test to be independent of longi- 
tudinal acceleration. This adjustment may be simplified 
by making the knife-edges similar in shape, but with a 
length in proportion to the horizontal load they must 
carry. In making this balance the effects of inertia 
reactions of the clamping device on the unit should be 
compensated. 

It is desirable to make the unit as rigid as practicable 
in order to minimise errors caused by incomplete com- 
pensation with respect to translational accelerations as 
just described. For this reason blunt knife-edges are 
suggested. There remain possible errors caused by 
rotational acceleration of the unit as a whole, and by the 
small differences in acceleration of the two members 
arising from the strain which is to be measured. How- 
ever, the unit as designed is so rigid that. these latter errors 
wlil not be appreciable in any application contemplated 
at present. 

The methods outlined here for eliminating errors in 
the measurement of vibratory or transient strains when 
these errors arise from deformations within the gauge itself 
have not, to our knowledge, been applied or described 
previously. It is to be expected that, as improved instru- 





tortion of E F and the knife-edge at F balances the. dis- 
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tortion of the knife-edge at A, thus preventing rotation of 


ments for making such measurements become available, 
these methods will become increasingly important. 
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A Constant-Speed Airscrew. 





A NEW opnetens pons controllable-pitch airscrew 
made under the Hele-Shaw Beacham patents is to be 
manufactured by the recently formed company, Rotol 
Airscrews, Ltd. This type of airscrew has been developed 
by the Bristol Aeroplane Company, Ltd., and the new 
company has been formed jointly with it and Rolls Royce, 
Ltd. It is intended that the new company will concentrate 
on the manufacture of two types of constant-speed air- 
screw, one type hydraulic in operation, and the other 
operated electrically. 

The Rotol hydraulically operated airscrews will be 
fitted with blades made of magnesium alloy, which 
material has already been extensively used by the Bristol 
Aeroplane Company in the development of variable- 
pitch airscrews. The electrically operated airscrew, 
which will be more particularly suitable for heavy multi- 
engine machines, and which is capable of being 
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ment of the plunger Q. The plunger is operated. by the 
sliding sleeve of the bob-weight governor R, which is 
driven from the shaft O by means of bevel gears. The 
crank pin of the pump is in its central position at the 
predetermined datum speed of rotation of the airscrew, 
and therefore the pump displaces no oil. At any other 
speed the governor moves the crank pin off centre, where- 
upon oil pressure-is either built up in the passage L and 
reduced in the passage M, or vice versd. 

The pump, governor, piston, and cylinder characteristics 
are so designed that at the predetermined speed the 
cylinder C will take up a fore-and-aft position at which— 
having thereby rotated the airscrew blades to the proper 
pitch—the oil pressure system is in equilibrium with the 
blade forces. If, because of some change in the flight 
conditions of the aircraft, the airscrew speed rises or 
falls, the governor alters the stroke of the oil pump— 
and therefore the pressure difference on either side of 
the piston A—in such a way that the cylinder is forced 
either backwards or forwards from its normal position. 
This movement increases or reduces the blade pitch, 
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HYDRAULICALLY-OPERATED CONSTANT-SPEED AIRSCREW 


“ feathered,” is a development of the Curtiss-Wright 
airscrew of America, where it has already been tested 
on large size machines. These electrically operated air- 
screws will also be fitted with magnesium alloy blades. 

The hydraulically operated three-bladed Hele-Shaw 
type airscrew is the first constant-speed airscrew to pass 
official type tests in this country. Two sizes have been 
approved, the one, 12ft. 84:n. diameter, which weighs 
344 Ib. and is for 875/915 rated B.H.P., and the other, 
10ft. 9in. diameter, weighing 288 lb., for 795/825 rated 
B.H.P. The weights, which include the constant-speed 
governor and all piping, are claimed to be very low for 
airscrews of these powers and diameters, largely because 
of the use of magnesium alloy blades. 

It will be recalled that in a Journal note in our issue 
of July 2nd, we mentioned the extraordinary performance 
of a Hawker “‘ Hart ” machine fitted with one of these 
airscrews. The machine took off from the aerodrome 
after a run lasting between four and five seconds, and 
showed extremely good climbing properties. 

The principle of operation of this constant-speed 
airscrew is that the pitch of the blades is determined 
by differences of oil pressure on the two sides of a fixed 
piston and sliding cylinder connected to the blade roots 
by crank pins. An engine-driven, variable-stroke oil 
pump regulates the difference of oil pressure. The oil 
pump is controlled by an engine-driven bob-weight 
governor. 

The accompanying engraving is a schematic diagram 
of the mechanism, in which only two blades are shown 
for clearness. It can be seen that the fixed piston A is 
locked to the hub centre B and embodies a guide upon 
which slides the actuating cylinder C. Screwed into the 
rear of the cylinder is the cylinder cover D. The bore 
of the cylinder cover is guided by the journal formed on 
the hub centre behind the piston. The cylinder carries 
three phosphor-bronze bushed housings forming bearings 
for the operating pins E, which are integral with 
detachable lugs bolted to the inner ends of the three 
blade adaptors F. The blade adaptors are screwed and 
locked to the blade roots G, and each carries a stack of 
four ball thrust races H. The purpose of these races is 
to transmit the radial thrust and bending moments to 
the hub. They are fitted between the blade nut J, which 
is screwed into the hub socket and a race nut screwed 
on to the adaptor. Each of these nuts is locked by means 
of a serrated locking device. During assembly provision 
is made for applying an initial endwise loading to the 
races, with the object of avoiding all possibility of blade 
slackness when the airscrew is revolving slowly and when 
the centrifugal forces on the blade are insufficient for this 
purpose. 

A number of separate drilled passages L and M in the 
hub centre and in the piston itself convey the oil under 
pressure to either side of the piston. These passages 
communicate at the rear of the hub centre with the feed 
pipes from the oil pump by means of an oil seal N attached 
to the front of the engine and bearing on the airscrew 
shaft through a white-metalled bush. It is claimed that 
this seal is oiltight under all conditions. Also provided 


are other drilled passages in the piston guide and hub 
centre, for purposes of lubrication and drainage. 

A three-cylinder rotary oil pump is driven by the engine, 
by means of the shaft O, through the engine rear cover. 
The position of the pump crank pin P can be varied in 
relation to the centre of the driving shaft by the move- 





thereby restoring the airscrew speed to its datum and 
returning the pressure in the system to a state of equi- 
librium. A governor overriding control § is provided, 
whereby the pilot can vary through a reasonably wide 
range the airscrew speed which he desires to maintain. 








American Engineering News. 


Rapid Subaqueous Tunnelling. 


With an advance of 1040ft. in twenty-five 
working days, the Lincoln highway tunnel under the 
Hudson River at New York has beaten all records for 
tunnelling in soft ground. On the Holland highway 
tunnel under the same river the highest record was 555ft. 
The Lincoln Tunnel shield made the move across the 
river—5060ft.—in seven months. The average daily 
advance was 40ft., or sixteen rings of iron lining, the 
maximum figure being 47}ft., while in the Holland 
Tunnel the maximum was 25ft., and in the Pennsylvania 
Railroad Tunnel 37$ft. In driving through the silt of 
the river bed very little material entered the shield, and 
this was left in place as ballast. The shield was forced 
bodily through the silt, simply displacing it. In this way 
the rate of progress depended upon the rapidity of placing 
and bolting the cast iron lining segments. With air 
pressure 16 lb. to 18lb., the contractor worked in six- 
hour shifts and thirty-hour weeks, although the law 
permits eight hours of work in such pressure, and the 
men were paid for eight hours. Where the approach tunnel 
is partly in rock and partly in the overlying silt, progress 
was necessarily rather slow. There will be two parallel 
tunnels, in line with Thirty-ninth-street, New York, 
with long curved approaches of viaduct and cutting on 
the New Jersey side. Each tunnel has a diameter of 
3lft. over the cast iron lining, or 28ft. inside, with a 
paved roadway 214ft. wide, and a narrow service walk 
on one side. Below the roadway is a large fresh-air 
duct, with flues leading up behind the roadway kerbs. 
There is a clear headway of 14ft. to a suspended ceiling, 
the space above which is the exhaust duct. With one 
tunnel completed it will handle traffic in both directions 
until the completion of the second tunnel. In the approach 
tunnels the roof consists of transverse plate girders with 
concrete jack arches, the exhaust duct being either below 
the girders or formed as a chamber at one side of the 
tunnel. For ventilation of the two tunnels, twenty-five 
blower fans and twenty-five exhaust fans will be arranged 
in three towers. 


Large Hydraulic Dredges. 


To supplement its fleet employed in maintain- 
ing the navigable channel in the Mississippi River, the 
Engineer Corps of the United States Army has put in 
service two more large hydraulic or suction dredges to 
remove shoals and bars and widen and deepen the channel 
as required by the continual silting and shifting. They 
are oil-electric boats, 266ft. long, 50ft. beam, and 84ft. 
deep, with: hulls of welded wrought iron plates on account 
of various acid conditions of the water in certain sections. 
Twin screws work: in tunnels having large hatch covers, 
so that blades can be renewed without putting the vessel 





in dry dock. Four balanced rudders are provided for 
ahead and backing movements. The dredging ladder, 
with suction pipe and motor-driven cutter, is adjusted 
by a topping lift from a steel frame and boom, with electric 
winch. Two stern spuds are of cast steel, 32in. in diameter, 
with a sheave at the top for hoisting cable operated from 
a steel tower 25ft. high. The cutter is driven by a 300 H.P. 
motor on the 22in. suction pipe, which has a 9ft. india- 
rubber connection to the hull pe At the stern is a 
20in. elbow for connection to a floating discharge pipe. 
The 20in. centrifugal pump is driven by a six-cylinder, 
two-cycle oil engine, hin. by 25in., with roller bearings. 
Two main generator sets of 400 and 200 kW are driven 
by a 650 H.P, C.I. engine. When dredging, the larger 
generator will serve the cutter motor, and the smaller 
one serves the spud and hauling winches. When towing 
its barges, &c., the 400-kW generators serve the 500 H.P. 
direct-connected propellers. Exhaust mufflers aro 
arranged in the two large funnels. A two-storey deck- 
house or superstructure is about 240ft. long, with the 
pilot-house at the forward end of the upper deck. On this 
deck are quarters for officers and crew. The main deck 
and hull are occupied by machinery, with some of the 
hull compartments serving as oil tanks. All rudders and 
propellers are controlled from the pilot-house or operating 
cabin. For starting the engines compressed air at 350 Ib. 
pressure is provided. 


Refractories for High Temperatures. 


An American study of the refractories used in 
metallurgical processes indicates much lower efficiency 
than in boiler furnaces, while, at the same time, it is 
important that higher temperatures should be obtained 
for such processes. While the melting point is a leading 
problem, there are other severe service requirements, such 
as the demand for more rapid metallurgical production. 
In open-hearth furnaces the useful heat or thermal effi- 
ciency is about 20 per cent., with 80 per cent. loss in the 
stack, radiation, &c. In tests of such a furnace, with a 
silica roof, and after melting down, the temperature of the 
steel was 1650 deg. to 1750 deg. Cent., and that of the 
flame was 1800 deg. to 2050 deg. Cent., while the roof 
temperature was 1670 deg. to 1720 deg. Cent., and any 
higher temperature would result in rapid melting of the 
roof and destruction of the furnace. What is needed is a 
refractory for use at. temperatures in excess of 2000 deg. 
Cent. without melting, and resistant to the action of 
gases, slag and fluxes. Another requirement is for furnace 
design and materials to reduce the excessive loss of more 
than 45 per cent. in radiation. One line of development 
is in stratified insulation, having the internal face of the 
furnace made of material stable at high temperatures, 
backed by less refractory materials of higher insulating 
capacity. Besides successive layers of bricks of different 
kinds, there are possibilities in composite bricks, especially 
as the temperature slope in furnace walls is sometimes very 
steep. It is considered that very much more attention 
should be given to fuel economy at metallurgical works. 
A suggestion is offered by the use of super-refractories in 
laboratory vessels; they are made of highly purified 
constituents and are fired at such high temperature that 
the grains are sintered and caused to be recrystallised, 
producing a solid and strong structure with little, if any, 
ceramic bond. In spite of the high cost of large-scale 
production of such refractories, it appears that there are 
very definite reasons for developing furnace refractories 
along these lines. 


New American Wire Mill. 


Extensions and improvements of works in 
the American steel industry continue to proceed, in 
spite of the continual strikes and the troublous labour 
situation, under conditions which have the support of 
the President and Government in opposition to business 
interests. The new wire mill of the Republic Company 
has a storage yard for nearly 3000 tons of rods and bars, 
served by a 5-ton high-speed travelling crane of 96ft. 
span, which delivers to transfer conveyors of 1} tons 
capacity, whose movements are controlled from the 
crane cab. These conveyors carry coils of rods through 
the cleaning house, where they pass through a series of 
acid and rinsing tanks, supplemented by sprays. In 
the rod baking oven, heated by natural gas, the rows of 
conveyors advance step by step, and as discharged they 
are removed by electric lift trucks and placed behind the 
wire-drawing machines, where the coils are butt welded 
for continuous drawing. There are eleven machines, 
from one to six draughts, operating at high speed with 
230-volt direct-current motors and magnetic-dynamic 
braking control. The five-hole machines have 112 H.P. 
motors and speeds of 1000ft. to 1500ft. per minute. The 
three-hole machines have 90 H.P. motors and speeds of 
850ft. to 1250ft. per minute. All are fitted with water- 
cooled tungsten carbide dies. They are served by seven 
l-ton tramrail carriers of 16ft. span, having collapsible 
spiders for stripping the wire-drawing blocks. The wire 
coils are stacked on steel skids which are transferred by 
electric lift trucks to the storage or the finishing depart- 
ment. The electro-galvanising equipment is of the latest 
type, with electrolytic flash cleaners which etch the surface 
in order to give firm adhesion of the zine coating. The 
speed of wire through the bath is from 35ft. to 70ft. per 
minute, according to the coating required. Supplement- 
ing the wire production are sixty nail machines with 
induction motors and push-button control; fifteen 
barb wire machines, and four woven-wire fencing 
machines. Mechanical operation and electrical control 
are features of the entire mill work. 








New Goops Locomotive ror Cutna.—A new high- 
speed goods traffic locomotive, capable of hauling 2000- 
ton trains at speeds of about 30 m.p.h., has been built for 
the Tintsin-Pukow Railway by Fried. Krupp, A.G. The 
leading particulars of the new engine are as follows :— 
Cylinders, 22in. diameter by 28in.; coupled wheel dia- 
meter, 4ft. 6in.; rigid wheel base, 14ft. 3}in.; combined 
heating surface, 3078-5 square feet; boiler pressure, 
199 lb. per square inch; weight in working order, 100 
tons; tractive effort, 42,548 lb. 
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The Siamese Market. 


In a review of the commercial relations between 

the British Empire and Siam, contained in a ‘‘ Report on 
Economic and Commercial Conditions in Siam,” published 
by the Department of Overseas Trade (price 1s.), it is 
pointed-out that an exact analysis is difficult, as so much 
of the British imports pass through the transhipment 
ports of Singapore and Hong Kong. The review deals 
with the twelve months ending April, 1937, and shows that, 
so far as iron and steel manufactures are concerned, there was 
an increase in imports in that year over the previous twelve 
months, although Japan was the principal source of supply. 
The chief increases were in galvanised sheets, bars, sections, 
and enamelled goods. It is notable that Great Britain 
supplied 5,974,502 kilos. of bars and sections, or about 
40 per cent. of the total. The Japanese share was higher 
in quantity at 6,529,165 kilos., although the value was less. 
The British tinplate makers, it is pointed out, continue to 
hold a virtual monopoly of the imports of tinplates ; but 
Japan is beginning to show a marked interest in this 
trade and her share has considerably increased in the last 
two years. The British imports of nails, screws, and rivets, 
other than wire nails, nearly doubled in value during the 
period under review. There have been considerable 
increases in the imports of machinery, and the Report 
suggests that with the present Siamese Government’s 
policy of “stimulating the establishment of local indus- 
tries there should be an increasing demand for all types of 
machinery, particularly agricultural.” Great Britain 
easily maintained first place as a source of supply, and if 
the imports from Penang of dredging machinery of British 
manufacture and from Singapore, consisting chiefly of 
sewing machines of British origin, are taken into account 
over 50 per cent. of the total imports of machinery and 
machine tools were from Great Britain. In 1935 three new 
generating stations, and in 1936 two new stations were 
opened. The plants were purchased from Great Britain, 
although the prices were higher than Continental offers. 
Recently, however, orders have been placed in Germany, 
price being the main consideration. In the case of electric 
cables and wire, British materials are considered too 
expensive, and most of the imports during the period 
under review were from the Continent and Japan. 


The Pig Iron Market. 


*Production will continue at most of the blast- 
furnaces throughout the holiday period, and it is expected 
that more iron will become available for the open market. 
Too much reliance, however, should not be placed upon 
this view, as in the majority of cases the makers 
have sold their output forward and are in arrears with 
deliveries, so that most of the iron produced in August 
will be already earmarked for consumers who placed 
contracts some time ago. The scarcity of foundry iron 
continues to be severely felt, and in many cases foundries 
will continue to receive deliveries of as much iron as 
they can get through the holiday period. As all consumers 
of this description, however, are strictly rationed, their 
position is not likely to be much improved. On the North- 
East Coast there has been a slight improvement lately in 
the rate of deliveries, but the consuming industries have 
to work on hand-to-mouth supplies and their anxieties 
regarding the future are in no way relieved. The 
impossiblity of accumulating any reserves is one of the 
most trying features of the situation. Scottish users 
are obtaining very little iron from the North-East Coast, 
and new business is confined to regular customers who 
are urgently in need of material Whilst it is impossible 
to place fresh export business for Cleveland iron, the f.o.b. 
quotation is nominal at £6. In the Midlands, the demand 
for foundry iron far outruns the supply. Practically 
all the foundries in this district have been closed this 
week for holidays, but consumers have been exercising 
great pressure to secure supplies during the stoppage in 
order to make a good restart. Some decline in the demand 
from the light foundries is noticeable due to the slackening 
in building enterprise ; but the requirements of the heavy 
foundries and the engineering industries show no diminu- 
tion, Very little new business is transacted as most of 
the producers have sold as much iron for delivery to the 
end of the year as they feel able to undertake. In Scotland 
work has been generally resumed following the annual 
holidays. During the stoppage some of the accumulated 
arrears in deliveries were reduced, but the situation has 
not been greatly improved. The light castings makers 
are busy, but the difficulty of placing new orders is 
causing anxiety. The whole production of hematite is 
going into immediate consumption, but is- insufficient to 
meet the full market requirements, although in some 
districts the position in this respect is better than in 
others. The makers are endeavouring to distribute 
the quantities available after the claims of associated 
works have been met equitably amongst their customers, 
but it is difficult to avoid creating some dissatisfaction. 


The North-East Coast and Yorkshire. 


The approach of the annual holidays on the 
North-East Coast which take place during the third week 
in August has caused a general rush on the part of con- 
sumers to obtain accelerated deliveries. Much of the 
plant in this district has been operated for a considerable 
period at great pressure, and a stoppage during which 
repairs and renewals can be undertaken will be welcomed. 
The demand for all classes of steel continues to exceed 
the supply, although outputs at the steel works during 
July were exceptionally heavy and are expected to break 
all previous records. During August, however, the pro- 


duction will be much less owing to holiday” stoppages. 
There has been some improvement in the supply of semis, 
but the quantities available have not been nearly sufficient 
to meet the requirements of the re-rolling industry. 


Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


Unless otherwise specified home trade quotations 


A comprehensive list of the prices of materials mentioned below will 


to supplement the British production have not materialised 
on a scale sufficient to enable the re-rollers to keep their 
plant in uninterrupted operation. As a result, complaints 
are still heard that users generally are suffering severely 
from the shortage. New orders for basic billets are almost 
invariably declined, and it is not easy to place business in 
the acid billet department. The contracts booked by 
shipbuilding firms on the North-East Coast area so far this 
year number fifty-five, to a total of 422,000 tons. Inquiries 
reveal that the shortage of steel is seriously affecting the 
position. In the Sheffield area there has been some slacken- 
ing in the volume of fresh orders, but this is principally 
because the producers have nothing to offer for some 
months. Makers of finished iron express satisfaction 
at the advanced prices, though it is claimed that these 
will afford only a small margin of profit. In the steel 
department the amount of business offered is much in 
excess of available supplies, and it is virtually impossible 
to obtain any guaranteed dates of delivery. The out- 
standing feature is the keen demand for bars and stainless 
steel sheets, supplies of which are far below requirements. 
Business in structural steel shows further expansion, 
but up to the present the results of the reduction in 
the duties have relieved the shortage to only a limited 
extent. The national defence programme has brought a 
large amount of work to this area, but so far it has not 
hindered the execution of commercial orders. The 
steel output in the Sheffield district for the half-year 
reached the high record of 853,100 tons, 68,800 tons more 
than in the corresponding six months of last year. The 
June output of steel ingots and castings at 148,000 tons 
was exceeded only in March, which produced 150,900 
tons, the highest monthly total on record. Compared 
with June a year ago, there was an increase in output of 
17,600 tons. Modernisation and extension of steel furnace 
equipment is still going on at Sheffield works, and it is 
confidently hoped to increase outputs steadily as the year 
progresses. 


Current Business. 


Edgar Allen and Co., Ltd., Sheffield, have 
received the following orders :—From Capper, Pass and 
Son, Ltd., Bristol, for a No. 4 stag ball mill and ancillary 
crushing and elevating plant; from the Electric Furnace 
Company, Ltd., London, for a 10-ton electric furnace ; 
from the Trent Navigation Company, Ltd., Nottingham, 
for a crushing and screening plant ; and from the Aberthaw 
and Bristol Channel Portland Cement Company, Ltd., 
Rhoose, Glam., for an auxiliary crushing plant. Other 
orders taken by the company include a crushing plant for a 
Derbyshire quarry and two rotary dryers for a British 
firm. Sagma, Ltd., 110, Fenchurch-street, London, E.C.3, 
have been appointed sole representatives in the United 
Kingdom for the Comptoir des Fontes Hematites, Paris, 
who are the only sellers of hematite produced by French 
furnaces. Head, Wrightson and Co., Ltd., Thornaby-on- 
Tees, have received a contract valued at about £85,000 in 
connection with the reconstruction scheme being carried 
out at the Ebbw Vale works of Richard Thomas and Co., 
Ltd. The contract includes ten Aetna-Standard auto- 
matic tinning machines for the continuous strip mill 
section. All this equipment will be manufactured under 
licence from the Aetna-Standard Engineering Company, 
of Youngstown, Ohio. Vickers-Armstrongs, Ltd., are 
building a 250-ton crane and a large workshop at their 
naval construction works at Barrow. Operations have 
been commenced by Modern Fuels, Ltd., at the coal-oil 
works at Seaham Harbour, which were taken over from 
Coal and Allied Industries, Ltd. British Coal Distillation, 
Ltd., have issued a report stating that in conjunction with 
B.A. Collieries they are about to erect a distillation plant 
at Nottingham which will be capable of distilling 450 tons 
of coal per day. It is expected that the plant will be ready 
in time to deal with the 1938 winter trade. Ferguson 
Brothers (Port-Glasgow), Ltd., have received an order for 
a powerful dredger for the London, Midland and Scottish 
Railway Company. The same firm has also received an 
order for a dredger for the Wellington Harbour Board, 
New Zealand, and will construct the machinery for both 
vessels. The Department of Overseas Trade announces 
that the following contracts are open for tender :—South 
African Railways and Harbours: supply and delivery of 
about 926 tons of steel work for bridges (Johannesburg, 
October 11th) ; 27,820 Scotch screw eye augers ranging in 
size from fin. to 2in.; 888 augers, {fin., for sleeper boring 
machines (Johannesburg, September 13th); Argentine 
State Railways Administration: supply and delivery of 
mild steel bars for making track spikes, bolts and nuts 
(Argentina, August 26th). 


Copper and Tin. 


A rather better tone prevailed in the electrolytic 
copper market on the resumption of active dealings after 
the Bank Holiday. Prices, however, were not greatly 
affected, as supplies of prompt metal are still rather on the 
short side. Consumers in this country have bought with 
some freedom during the past few weeks and, notwith- 
standing the temporary halt, it is expected that the 
demand will continue for some time, as, generally speaking, 
the consuming trades are not well covered. The request 
for the various descriptions of manufactured copper, 
including rods, sheets, and circles, both on home and 
export account, shows no signs of declining and practically 
assures a continuance of the good demand for the raw 
metal. The situation in the United States is rather dis- 
appointing, since the improvement in conditions in the 
steel industry has not been followed by any marked 
increase in the demand for copper, although it was 
expected that the better outlook would be reflected in 
greater activity in this market. Consumers in America 
bought heavily a few months ago and have still consider- 





Export quotations are 
be found on the next page. 


are delivered f.o.t. 


weeks yet before these purchases will be absorbed. Busi- 
ness in copper with Continental countries has been 
disturbed by the French political and financial difficulties ; 
but the situation in that country seems to be improving. 
One the whole, the consumption of copper in the chief 
consuming Continental countries is satisfactory ; but it 
would be on a better scale if trade were not handicapped 
by Government restrictions and financial and exchange 
difficulties. The London standard copper market remains 
lethargic and speculation has been distinctly quiet. 
Holders have shown no inclination to press metal on the 
market and as a consequence, whilst prices have fluctuated, 
there has been no serious decline in values.... The 
weakness which developed in the tin market last week 
was not so pronounced following the holidays. The 
demand for industrial purposes has been strong, but the 
market has been sensitive to outside influences. The 
decline in the price in the East had a noticeable effect, 
whilst the demand from the United States has been dis- 
appointing. The uncertain international outlook, also, 
has contributed to the easier conditions. The visible 
supply at the end of July, according to Mr. W. H. 
Gartsen’s statistics, showed an increase of 2846 tons 
compared with the position at the end of June. 


Lead and Spelter. 


Expectations that the demand for lead would 
revive after the holiday break and that the tone of the 
market would improve have not been fulfilled. This 
time of the year, however, is usually a quiet period so 
far as non-ferrous metals are concerned, and this seasonal 
tendency may be accentuated for the time being by the 
lighter demand for finished lead materials from the building 
trades. Speculation in this metal, which played such an 
active part in the market earlier in the year, is practically 
dead ; but the stocks in this country are in strong hands, 
and in spite of the weaker conditions there has been no 
indication that sales will be pressed. In fact, sellers have 
shown a firm front to depressing circumstances, and 
although there have been substantial declines in prices 
lately, the market has evinced considerable powers of 
resistance. The supplies coming forward are not too 
heavy for the market to take care of and the stocks are 
not unwieldy, the total in Metal Exchange warehouses 
on July 31st being 3078 tons duty free and 3137 
tons in bonded warehouse. The general impres- 
sion seems to be that whilst uncertain markets 
may be expected for a time, the normal resump- 
tion of trading activity in the autumn should bring with 
it an expansion in the industrial demand. According to 
American figures, the world’s production of lead, excluding 
Spain, in June amounted to 147,157 tons, a decline from 
157,930 tons in May. For the six months ending June 30th 
the world’s output was 893,804 tons. ... Comparatively 
little interest was shown in the spelter market when 
business was resumed this week. Quiet conditions con- 
tinue to rule. The demand for the past few weeks has 
been indifferent and there does not seem much likelihood 
of a revival on any scale before the autumn. The require- 
ments of the galvanisers show no signs of expansion, 
although if the promised increase in their supplies of steel 
eventuates they may be expected to buy more freely 
than for many months. The stocks in this country are 
not unusually heavy, the total on July 3lst being 20,469 
tons, of which 3737 tons are duty free and 16,732 tons 
in bonded warehouse. 


Non-ferrous Metal Average Prices. 


For the first time for several months the average 
prices of the non-ferrous metals dealt in on the London 
Metal Exchange show an increase in all departments. The 
average price of prompt copper shows an advance of 
13s. 10d., whilst the three months average for July rose 
to the extent of £1 5s. 3d. The electrolytic quotation 
increased by £1 4s. 4d., whilst the average for wire bars 
improved by £1 0s. 8d. For best selected copper the 
average was £1 6s. 2d. higher than in June. The stronger 
markets for tin which ruled during July are reflected in an 
increase in the average price for the month of £13 14s. 3d. 
for cash metal and £13 3s. 4d. for three months. In the 
case of lead also there was a considerable improvement, 
the quotation for shipment during the current month 
being £1 1s. 1d. better than the June average. For ship- 
ment in the third following month the average price 
showed an advance of 18s. 10d. compared with the 
previous month, the mean being £1 higher. The rise in 
the price of spelter was even more noticeable. and the 
average for shipment during the current month increased 
by £1 3s. 2d. over that for June, whilst for the third follow- 
ing month it was £1 3s. 4d. higher, the average mean being 
£1 3s. 3d. above that for June. The following are the 
London Metal Exchange official average quotations for 
July :-— 








The promised increased imports from the Continent 


able quantities to receive. It may be, therefore, a few 





SranpaRpD Copper ... Cash (mean) ... ... £56 9 44 
3 Months (mean) ... £56 8 2% 
Settlement £56 9 2 
ELEcTROLYtTic CoPPER (mean) £63 10 255 
E.ectrrotytic Wire Bars .. £64 4 35 
Brest SELECTED CoPPER (mean) ... : £63 12 6 

STanDarRpD TIN... Cash (mean) ... ... £263 14 lyy 
3 Months (mean) ... £262 6 8) 
Settlement £263 14 245 
For shipment the current month £23 18 775 

| Fer shipment the third following 
LEAD month eee Sis. ogee bee £23 14 02 
Mean _... £23 16 442 
fo me ea E23 18 2 
( For shipment the current month £22 11 44 

} For shipment the third following 
SPELTER month... ... . £22 13 104, 
Mean 2212 fh 
Settlement £22 11 53; 








THE ENGINEER 


Ava. 6, 1937 








Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. Export 
(D/d Teesside Area) 
N.E. Coast— £ e. d. £ 2s. d 
Hematite Mixed Nos.* S376: — 
= No. 1 Sse =. — 
Cleveland— (D/d Teesside Area) 
Me: Fk Sie 5 Re Te Ta oe 6 2 6 
No. 3G.M.B. e478 ~. 6 0 0 
No.4Foundry ... ... 5 0 0... 519 0 
Basic (Less 5/— rebate)... 5 0 0 — 
MipLanps— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry... 5 6 0...  s. -- 
ms Forge i ete oe — 
Basic (Less 5/— rebate)... 5 0 0O.. — 
Northampton— 
Foundry No. 3 6 3.6... — 
Forge... ok ie oes —_ 
Derbyshire— 
No. 3 Foundry B48? Or — 
Forge oa Ox —- 
ScorLanp— 
Hematite, f.o.t.furnaces* 6 3 0 — 
No. 1 Foundry, ditto ... 515 6 — 
No. 3 Foundry, ditto ... 513 0... — 
Basic, d/d (Less 5/-rebate) 5 7 6... ... —- 
N.W. Coast— 6 3 Od/d Glasgow 
Hematite Mixed Nos.* 6 8 6 ,, Sheffield 
(6 14 6 ,, Birmingham 
* Less 5/— rebate. 
MANUFACTURED IRON. 
Home. Export. 
Lancs. anD YORKS.— £ s. d. £0. a& 
Crown Bars ee BH Os — 
Best Bars ar ae OO ae oo 
MrpLanps— 
Crown Bars : «SR: 6D 3. — 
Marked Bars (Staffs. i 1515 0.. — 
No. 3 Quality... be BB: Gaz. — 
No. 4 Quality... «12 e.. - 
ScoTLanD— 
Crown Bars sae 2B, @-.. 11 17 6 
Best... - 14 65 0 12 7 6 
N.E. Coast— 
Crown Bars ods Ge BH OS ll 0 0 
Best Bars one: aes ee Oe ane 11 10 0 
Double Best Bars me ee Soe 12 0 0 
NoRTHERN IRELAND AND FREE STATE— 
Crown Bars, f.o.qg.... ... 13 17 6 ... _— 
STEEL. 
Home. Export. 
Lonpon aND THE SoutrH— £ sa. d. £ sa. d. 
Angles ... Hi. 2. 0 10 12 
Tees... B..3: 8. 11 12 
Joists a S* O's: 10 12 
Channels... ... ... 8. ©... 10 17 
Rounds, 3in. and up 3 8". ll 12 
2 under 3in.* i ae Re ll 0 
Flats, under 5in.* aS. On. on 23 ~9 
Plates, fin. (basis) 1113 0.. ll 0 
a fein. ... F 12 36:40... ll 5& 
os tin. is °3) 6:: 11 10 
Pear i. S36 3 11 15 
Un. fin. to ona incl. 
6 Ibs. per sq. ft. (8-G.) 12 10 0 .. 1210 6 
Boiler Plates, jin. oS: SS a 12 2 0 
Norts-East Coast— = pd. £ 8s. d. 
Angles Yee eee 10 12 6 
Tees... i teeD 6: 11 10 0 
Joists a oe ee 10 12 6 
a a Ue: @:.. 10 17 6 
Rounds, 3in. and up 8 6. 1112 6 
ae under 3in.* 28.38. @ .. ll 0 0 
Plates, jin. (basis) 8. #:.. TE 0..® 
- fin. ... 1113 0.. ll 5 0 
os tin. ... 32:18 0 .. 1110 0 
oo Re cst cts ee OO ies 1115 0 
Un. fin. to and incl. 
6 Ibs. per sq. ft. (8-G.) 12 10 0... 1210 0 
Boiler Plates, Zin. ee ee 12 2 0 
Mipianps, AND LEEDS AND DisTRIcT— 
Z s. d. £. a. da. 
Angles EO Bs 10 12 6 
Tees... vo ee Ook 11 12 6 
Joists tM 6 6.. 10 12 6 
Channels.. oe Be EELS. 10 17 6 
Rounds, ain. webu Mp: ane OS... 1112 6 
- under 3in.* 1118 0.. tl 0 0 
Flats, 5in. and under* 57°48, 8. 11° 0 0 
Plates, fin. (basis) A; 30> 3 5. ll 0 0 
pi ions. Ae ae: S., 1l 5 0 
ee Seer en ot oe aN 1110 0 
* frin. s wee & se 1115 0 
Un. fin. to — incl. 
6 Ibs. per sq. ft. (8-G.) 12 10 0. 12 10 0 
Boiler Plates, jin. - Rae 8. os is: 3 ¢ 





Current Prices for Metals and Fuels. 


Sooo oOoO aA aAaasna 








purchasing only from associated British Steelmakers. 


STEEL (continued). 
Home, Export. 
GLascow anp Districtr— $580: ds £ sd. 
Anyles < 22216;-8:.. 10 12 6 
Tees... 12 0 6.. 1112 6 
Joists BOG O53 10 12 6 
Channels. . 2s EE 10 17 6 
Rounds, in. a up - 2 O28. 11 12 6 
pa under 3in. 11 18 0%... ll 0 0 
Flats, 5in. and under ... 11 18 0*.. ll 0 0 
Plates, jin. (basis) 3 MEY ee eee 11.0.0 
Pn fyin. ... AGE. 20 20... ll 5 0 
” tin. ... RB Ou, 1110 0 
oft tne 2 2 3 O%.. 1115 0 
fin. to and ind: 
6 Ibs. per sq. ft. (8-G) 12 10 0 1210 0 
Boiler Plates, jin. 1118 0O.. 12 2 6 
SoutrH Waters ArEa— £ «d. £6. di 
Angles ch @ 6. 10 12 6 
Tees... 12 0 6.. 1112 6 
Joists eS 10 12 6 
Channels.. $s aa SS. 10 17 6 
Rounds, in. and up 12 0 6.. 1112 6 
- under 3in.* i Te ee ll 0 0 
Flats, 5in.and under* ... 11 18 0 .. ll 0 0 
Plates, jin. — 1110 6.. ll 0 0 
ae? 1 ee 1115 6.. 11 5 6 
> tin. 12 0 6.. 1110 0 
Maer 12 5 6.. 1115 0 
Un. in. to sea’ inicl. 

6 Ibs. per sq. ft.(8-G) 12 10 0... ... 12 2 6 
InELAND—¥F.0.Q. Be.rast. Rest or IRELAND. 
£ «. d. S 6.0. 
Angles HS. te 11 8 0 
Tees... os eS Sees 12 8 0 
Joists ae oe ee 1115 6 
Channels.. 3E20:-0:.. 1113 0 
Rounds, Sin. and up 12 S66 x 12 8 0 
x under 3in.* 16°36" 9. 10 16 0 
Plates, jin. (basis) bs te > Gap ee 1115 6 
2 frin. ... i C... 12 0 6 
eS Sin. “OC tak 12 5 6 
” fein. .. we Oe 12 10 6 
Un. #in. aie inal: ee on ae 12 5 6 

*Rounds and Flats tested quality ; Unteated 9/- less 

OTHER STEEL MATERIALS. 

Home. Export. 
Sheets. £ s. d. £.s.d. 
11-G. to 12-G., d/d 346 1 4...) Sade 16:10::0 
13-G.,d/d__... HERD ~@i ae 1410 0 
14-G. to 20-G., d; “" ~ B30 0%...) hod 8626 16 
21-G. to 24-G., d/d . ae 366 ...f.0.b. 15 0 0 
25-G. and 26-G.,d/d ... 16 10 0... ...f.o.b. 1515 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.o.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s.d. Export. Basis— £ s. d. 
4-ton lots and up... 19 10 0 26-G.and heavier 18 15 0 
2-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Under 2 tons . 21 2 6 30-G. and lighter 20 15 0 
Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.0.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. 0d. to 26s. Od. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


Billets. 100-ton lots and over. 35 to 100 tons, 5/- extra: 
less than 35 tons, 10/— extra. £ s. d. 
Soft (up to 0-25% C.), untested ~ ee ae 
tested . os mae & 7,4 
ale (0- 33% to 0- “41% C.) Bi Pad hich fac) Se 
» Medium (0-42% to 0-60% C.)... 9°32 6 
» Hard (0-619 1, to 0- 85% C.) 912 6 
Be = (0-86% to 0:99% C.) 10 2 6 
» 9» (over 0-99%C.)_... 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
» Light, f.o.t. soe 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder.. 5/44 per Ib. 
Ferro Tungsten 5/3 per Ib. 
; Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
a » §6p.c. to 8 p.c. £24 0 0 7/6 
ra » 8p.c.to 10 p.c. £24 0 0 7/6 
rs » Max. 2 p.c. carbon £36 0 0 11/- 
* a pe 1 p.c. carbon £38 5 0 1l/- 
yo re »  0-50p.c.carbon £41 0 0 12/- 
Pa »  carbon-free ... 1/- per lb. 
Metallic Chromium.. 2/6 per Ib. 


£18 15 Ohome 
£12 0 Oscale 5/- p.u. 


Ferro Manganese aeons) 76 P-G..:. 
» Silicon, 45 p.c. to 50 p.c. 


” * 75 p.c. £17 0 Oscale 6/- p.u. 
» Vanadium 12/8 per lb. 
» Molybdenum 4/9 per Ib. 

Titanium (earbop-ttes) 9d. per Ib. 


£185 to 2190 per ton. 
8/6 to 8/7 per Ib. 


Nickel (per ton) eet 
Cobalt Sos k peu RHR mane Cig tes eee 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 
(Official Prices, August 4th.) 


CorprER— 
MADD cas. siete £57 10 Oto £57 ll 3 
Three months... ... £57 10 Oto £57 11 3 
Electrolytic £64 15 Oto £65 15 0 
Best Selected meant om Bir- 
mingham .. £65 10 0 
Sheets, Hot Rolled £95 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 143d. 143d. 
»  Brazed (basis) 14}d. 14jd. 
Brass— 
Ingots, 70/30, d/d Birmingham £53 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 12$d. 12}d. 
»  Brazed 144d. 14}d. 
Tin— 
Gaia sick. ORG ... £262 15 Oto £263 5 O 
Three months ... . £260 7 6 to £260 10 0 
Leap— : 
OR reece). ean . £22 10 Oto £22 11 3 
Three months ... . £22 8 9to £2210 OU 
SPELTER— 
Camtasia ssitks ii ice - £23 2 6te £23 3 9 
Three months ... . £23 7 6to £23 10 O 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell 21/6 
Splints 23/- 

AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 21/- 
FiresHirne— 

(f.0.b. Methil or Burntisland)— 

Prime Steam .. Send 23/- 
Unscreened Mevigntion 20/- to 21/- 
Lor1ans— 

(f.0.b. Leith)}—Hartley Prime 21/6 
Secondary Steam ... oat 21/- 
ENGLAND. 

Soutn Yorxksurme, Huti— 
B.8S.Y. Hards... 22/6 to 23/- 
Steam Screened 20/— to 20/6 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best 21/6 to 23 6 
» Second... 21/- 
» Best Small... 18/6 
Waeeeeee ss. sas5 005. pac 21/- to 22/- 
DurHamM— 
Best Gas... ... 22 j= 
Foundry Coke see eee eee §=40/— to 44/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 27/6 to 29/- —_ 
South Yorkshire ... ... . 24/- to 26/- a 
Seconds ... . 22/- to 23/- o 
CaRpirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 26/- 
Best Seconds futwe 26/- 
Best Dry Large 25/- 
Ordinaries... 25/- to 26/- 
Bunker Smalls 19/- to 20/- 
Cargo Smalls ... 17/- to 18/- 
Dry Nuts . 27/- to 29/- 
Foundry Coke 40/- to 60/- 
Furnace Coke 37/6 to 42/6 
Patent Fuel ... 26/- 
SwansEa— 
Anthracite Coals : 
Best Large ... , 38/- to 41/- 
Machine-made Cobbles get 41/- to 51/- 
Nuts > er ee He er 40/- to 50/- 
Beans 0: lees 27/6 to 35/- 
Peas enti les 21/- to 26/6 
Rubbly Culm... 15/— to 16/9 

Steam Coals : 

Large Ordinary 20/— to 25/- 





FUEL OIL. 


contracts in bulk. 


Inland consumption : 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
34d. 
43d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Truth About Wages. 


Ir a diffusion of economic facts could put an 
end to the perpetual agitation for increases in wages it 
would be accomplished by legal pronouncements and 
arbitration awards which are required to be justified by 
a reasoned analysis of matters bearing on disputes and 
published with the judgments and awards. Arbitrators 
have, always appeared to think that the easiest way of 
settling wage disputes is by compromise, which has the 
effect of encouraging unions to make further claims for 
advances corresponding with higher living costs in the 
belief that they will certainly. gain something. Recently, 
the idea of compromise over the relation of wages to living 
costs has been seen to be leading to dangerous issues, and 
awards have been given against the men on grounds that 
the wage curve cannot, without danger, be made rigorously 
parallel to the curve of living costs, that there can be no 
mathematical relation between living costs and wages, 
that an automatic adjustment of wages to prices would 
create a grave danger to the national economy, and that 
any such adjustment would jeopardise the national 
economy. and cause a perpetual race between wages and 
prices. All these reasons are taken from different awards 
recently published. It seems strange that the publication 
of such truths should be necessary to dispel the illusion 
that wages can be made to follow automatically an inflation 
of living costs. But the illusion, upon which the Socialist 
wage theory is based, will not be dispelled, and the only 
hope is that arbitrators will continue to substitute economic 
truths for compromise. A normal condition under which 
wages can be advanced is when prices are stabilised at a 
higher level independently of wages and their effect on 
production costs. When Monsieur Leon Blum advanced 
the wages of all workers in the belief that it would increase 
their purchasing power and be good for trade, the Govern- 
ment was obliged to take elaborate and stringent measures 
to prevent prices from rising, and yet the rise has continued 
persistently and almost insidiously. These measures are 
now being reinforced, and are causing considerable irrita- 
tion amongst traders. Such restrictions tend to lower the 
quality of goods and produce. The whole trouble turns 
upon production. It matters little what wages are paid 
if production is proportionate to them, but when hours 
are reduced with higher wages and the hourly production 
falls, as is generally the case at present, the loss to pro- 
ducers and to the whole country is greater than the larger 
amount paid in wages. Consequently, accelerated pro- 
duction offers the only solution of the difficulty, and this 
is pleaded for by Monsieur Bonnet, the Finance Minister, 
and by all economic and industrial associations, com- 
mittees and councils that are trying to adjust the new 
situation on a rational basis. It is, nevertheless, useless 
to shut one’s eyes to the fact that little can be done so 
long as Communist influences continue at work at the 
sources of national production. 


Building Trades to Close Down. 


The building trades include so many unions and 
affect so many different industries that strikes or lock- 
outs by the men’s or employers’ federations cause consider- 
able perturbation, and the recent threat of the men’s 
confederation that a strike would be declared for a 15 per 
cent. advance in wages unless it were accorded by arbitra- 
tion gave promise of trouble during the present month. 
An arbitration award has now been made for an advance 
of 11-5 per cent. to be paid from May 3lst last. The 
building trades have suffered more seriously from high 
costs than any other industry. If building costs are too 
high capital will not be invested in new constructions, and 
this is what has been happening for a long while past, to 
the extent that builders declare themselves to be utterly 
incapable of paying higher wages. In the Nord they refuse 
to accept an award that requires them to pay an advance 
over the past two months. They announce their intention 
to close down on the 17th of this month and to remain 
closed until a favourable settlement is reached. It is 
hardly conceivable that the men’s federation will give 
way, and it is certain that builders will receive the support 
of their national confederation, so that the situation may 
become very disturbing. Government Ministers are 
continually engaged in trying to settle disputes, which 
become increasingly difficult of solution in consequence of 
the united resistance of employers, who will no longer 
have concessions forced upon them. 

Railway Organisation. 

As part of the programme of financial and 
economic adjustment which the Government is carrying 
out, the reorganisation of the railways and a settlement of 
the road transport problem will be finally dealt with by 
decrees to be published during the present month. The 
railway reforms will be based upon the report of Monsieur 
Pomaret at the beginning of the year, suggesting the 
creation of a national company in which the State will 
have a majority holding represented by the total railway 
deficit which it will take over, but there is reason for 
believing that the State intervention will be one of control 
and that the different railway systems will continue to 
work independently, except where their interests are 
common. Collaboration will be extended as far as possible, 
particularly for reasons of economy. After experimenting 
with different ways of dealing with the road haulage 
problem it is now intended to leave it in the hands of the 
General Councils of the different Departments in collabora- 
tion with the Technical Road and Rail Co-ordination 
Committee. These General Councils, which are equivalent 
to County Councils, will organise services in their own 
Departments, with special reference to the substitution of 
motor vehicles for local railways that do not pay their 
way, and for long-distance transport road hauliers may 
be required to combine and fix haulage charges in harmony 
with the railway rates. There is to be as close a collabora- 
tion as possible between the railways and road hauliers. 
As these local organisations are likely to be rendered diffi- 
cult by conflicting interests and delays, the decrees may 
fix dates within which the State will grant financial aid 
to the General Councils for carrying out the schemes then 
completed. 





The History of Continuous Wire 
Rolling.* 
By T. W. LIPPERT. 


Peruars George Bedson, of Manchester, England, 
was an amateur historian as well as an adept engineer. 
Or, perhaps, he only hazily recalled his youthful studies 
on Cortez’ conquest of Mexico, and how that impetuous 
Spaniard expedited victory by burning his ships and 
making retreat impossible. Or, perhaps, he was ignorant 
of the whole affair. In any case, Bedson consciously 
or unconsciously subscribed to the same policy of forceful 
action to liquidate a crisis. 

As superintendent of Richard Johnson and Nephew 
Wire Works, Mr. Bedson had devoted years of repeated 
experiment and persistent endeavour to set up stands of 
rolls in a straight line, with speeds and reductions so 
adjusted that an iron billet could be fed in one end and 
be continuously reduced to a wire rod. Overcoming 
almost insurmountable difficulties, Mr. Bedson in 1867 
succeeded one morning in getting his seventeen-stand 
group of rolls regularly turning out iron rods. Returning 
in the afternoon, he found the workmen had closed down 
the continuous installation and were making rod as usual 
in the old-style hand mill. Thereupon, Mr. Bedson 
whistled for the crane, had the housings of the old mill 
carried to the drop and broken into scrap. The workmen 
suddenly developed extraordinary enthusiasm for the 
continuous mill, and shortly thereafter the company 
proudly exhibited a continuous iron rod 0-244in. in 
diameter (No. 3) and 1600ft. long at the Paris Exhibition, 
to the open-mouthed awe of contemporary producers. 

Such was the birth of continuous rolling. Bedson’s 
continuous rod mill, the prototype of the sleek modern 
continuous sheet-strip mill, despite its supremacy over 
the single-stand hand mill, had a hazardous history. For 
a decade the superior and longer rod it produced in England 
recognised no equal, and there was immediate need for 
such a machine in this country. For the few hand mills 
in the United States proved totally inadequate to cope 
with the demands for longer and stronger wire to string 
up Samuel Morse’s telegraph along the railroads springing 
up over night all over the country. At the same time the 
wire nail was a ridiculed idea and barbed wire to fence 
the West, an inventor’s dream, both held in abeyance 
until better and cheaper wire became available. 

Fortunately for this country (and also for the idea of 
continuous rolling) Bedson’s good friend, Ichabod Wash- 
burn, of Washburn and Moen Manufacturing Company, 
Worcester, Mass., had sufficient foresight and courage 
to personally contract for a continuous mill, which was 
successfully placed in operation in 1869. But still the 
process would probably have languished if Washburn 
had not had a cléver superintendent, Charles H. Morgan, 
and if iron (which tended to pull apart in the continuous 
unit) during this time had not been rapidly subverted 
by cheap Bessemer and open-hearth steel which quickly 
demonstrated adequate homogeneity and tensile strength 
in the heated condition to permit commercial production 
in the continuous unit without constant danger of cobbles 
—rod failing to hit roll aperture—and serious breakdowns. 

The different quality of metal available and Morgan’s 
ingenuity in developing a power reel, revamping the roll 
arrangement and developing finer co-ordination of draught, 
roll diameters and roll speeds, resulted in a comparatively 
modern unit in 1880, which consistently turned out No. 5 
rod, in lengths of 1000ft. or more and at speeds of nearly 
1500ft. per minute. Nonetheless, the continuous mill 
was still an expensive and temperamental piece of equip- 
ment, requiring constant care and highly skilled operators. 

At this stage of the game, still another mill super- 
intendent, Mr. William Garrett, of Cleveland Rolling 
Mill Company, revamped the old type Belgian looping 
mill, made it partially automatic, and approximated 
many of the advantages of the continuous system by 
keeping the front end of the billet constantly moving 
forward at an increasingly rapid speed. Garrett’s set up 
required little highly skilled labour, production was 
higher, it was more foolproof and flexible, and, withal, 
just as accurate. Licences were easy to obtain, and the 
industry flocked to this process. 

By 1892 Garrett had built and was operating a mill at 
the Joliet Steel Company, Joliet, Ill., and it was during 
this period and up through the turn of the century that 
he tasted real success. His consistent production of 
No. 5 rod at the rate of 14 tons per hour in bundles of 
150 Ib. (1300ft.) was the admiration of the rolling 
fraternity, although it must be admitted that by modern 
standards his diameter tolerances were most liberal— 
Mr. Garrett guaranteed nothing better than No. 5 in one 
direction and No. 7 in the other. 

During this time continuous rolling dropped to its 
nadir, and pessimism became so rife that one of Morgan’s 
engineers, Mr. Daniels, publicly advised at least one 
company to purchase a Garrett mill rather than a con- 
tinuous unit. Nonetheless, Morgan persisted. Roll 
speeds wers increased, more efficient twist guides were 
devised, controls simplified, more dependable relations 
between reduction and rolling speeds developed, and a 
thousand and one other problems solved. Slowly, favour 
again swung to the continuous method, this time per- 
manently, and prior to the World War Morgan’s method 
was dominant. Although Garrett did not live to witness 
the reversed trend, Charles Morgan did. 








Inp1AN Rartway Roxie Stock PRoGRAMME.—An 
expenditure of 405 lakhs of rupees has been approved by 
the Indian Standing Finance Committee on Railways for 
rolling stock during the year 1938-39. The money is 
mostly to be spent as follows :—Locomotives and boilers, 
Rs. 87,88,000 ; carriages, Rs. 1,38,00,000 ; wagons, 
Rs. 1,52,70,000; railcars, Rs. 26,80,000. The Railway 
Board has already entered into a contract with Indian 
wagon building firms for the supply of 6095 broad-gauge 
general service wagons spread over the next three years, 
the number due for delivery in 1938-39 being 2095, at a 
cost of Rs. 103 lakhs. 


* The Iron Age, June 24th, 1937. 








British Patent Specifications. 





When an ¢ tion 18 ted from abroad the name and 
address of the semiteatiledior are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southam, , Chancery-lane, W.C.2, 
ls. each, 





The date _ given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


467, 189. December llth, 1935.—Two-sTroxe DiesEt ENGINES, 
“* Delmag ” Deutsche Elektromaschinen-und Motoren- 
Bau-Akti lischaft, Esslingen, a.N., Germany. 

This invention relates to two-stroke eycle Diesel engines. 
In the examples illustrated in Figs. 1 and 2 the working piston 
A in the cylinder B is shown in a position in which it is moving 
away from the cylinder head after it has freed or opened the 
exhaust ports C. The expansion of the combustion gases through 
the exhaust ports has therefore already taken place, and fresh 
air is now being drawn through the ports C into the cylinder. 
The fresh air substantially follows the piston A as indicated 
by the arrows in Fig. 1. However, by an ejector action, it 
also carries combustion gases out of the space between the port 
C and the cylinder head, in place of which gases further fresh 
air flows through the port C in proximity to the inner wall of 





N°467,189 











the cylinder towards the cylinder head. The piston stroke 
should be of such a length that the piston will continue to move 
downwardly in the cylinder, after it has freed or opened the 
ports C, for a distance at least equal to the distance through 
which it moved to uncover the ports. In this way a gas 
and air mixture sufficiently rich in fresh air is obtained which 
permits of safe ignition of the fuel supplied upon the 
return movement of the piston when nearing the upper- 
most dead centre, the fuel being injected in the usual 
manner. An especially satisfactory operation can be obtained 
if the ports C, which are diametrically opposite to each other, 
are inclined or disposed obliquely towards the cylinder head, 
so that the air drawn in by the downwardly travelling piston 
enters the cylinder in two streams directed obliquely towards 
the cylinder head.—June 11th, 1937. 


SWITCHGEAR. 


467,210. December 14th, 1935.—Crrcurr Breakers, A. 
Reyrolle and Co., Ltd., Hebburn-on-Tyne ; B. H. Leeson, 
Waverley, Tynemouth, and R. W. Wild, 33, Oakwood- 
avenue, Harlow Green, Low Fell, Durham. 

This invention concerns the arc-extinguishing arrangements 
of liquid insulated circuit breakers. The main current-carrying 
contacts are shown at A, where B is the fixed contact connected 
with the lead-in C, and D is the moving contact connected with 
the arm E, that moves downwards on opening the switch. The 
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are struck on opening the circuit is concentrated between the 
secondary contacts F and G. It will be seen that the moving 
contact G has two grooves or ducts H and J cut in its surface, 
and that in the act of opening downwards it passes a series of 
passages K, L, M, N, leading to the vent O. The procedure on 
opening the circuit is described in the specification as follows :— 
In the normal closed position of the circuit breaker both ducts 
J and H lie above the uppermost vent K. On operation of the 
circuit breaker the downward movement of the rod G first 








i68 


THE ENGINEER 





Ava. 6, 1937 








opens the uppermost vent K through the first duct H, but no 
flow takes place since the are has not yet been formed. The 
are begins to form as the upper end of the moving contact rod 
reaches the first vent K, and at this stage the third vent M is 
epen through the first duct H, whilst the second duct J has 
not yet reached the second vent L. As the pressure builds up 
in the enclosure P owing to the arc, a momentary jet of oil 
will be discharged through the first duct H and the third vent 
M, followed by another jet through the second vent L and 
second duct J, the are meanwhile having been drawn past the 
first vent K. Then a jet of oil is discharged through the fourth 
vent N and another jet through the third M, the are being 
drawn past the second vent L, and so on. These momentary 
jets of oil from the vents follow one another more or less con- 
tinuously and cause a fairly steady flow of oil through the lower 
part of the discharge passage O, thus ensuring that the oil in 
this passage is already in movement in readiness for the blasts 
of are gases and deionising fluid which are discharged through 
the vents during the zero current periods. During the inter- 
vening arcing periods the are in effect seals the vents, past 
which it has m drawn, thus increasing the rate at which the 
pressure is built up in the enclosure. In the uppermost vent 
K this pressure causes the are to travel into the vent itself 
along the surface of the arcing tip F, thereby ensuring not only 
that the are is held closely against the vents, but also that the 
are is constantly being brought into contact with a fresh (and 
therefore cooler) point on the arcing tip. Thus during the arcing 
ae“ owing to the are sealing effect, a very heavy pressure is 

uilt up on one side of the arc, and simultaneously a suction is 
produced on the other side owing to the ejector action resulting 
from the flow through the discharge passage O. There is 
therefore an extremely violent blast of deionising fluid through 
the arc path and the vents immediately the sealing effect breaks 
down at the zero current period, this blast not only effectively 
deionising the are path, but also causing an enhanced ejector 
action in readiness for the next blast, if the are should restrike 
as the voltage rises.—June 14th, 1937. 


FURNACES. 


467,218. January 3rd, 1936.—Liquip Fue, Burners, W. F. 
Wiltshire, 89, Macdonald-street, Birmingham. 

It is claimed that this burner will accommodate itself to the 
heaviest and most viscous liquid fuel, and will start up without 
any preheating. In it the fuel is supplied at A and the air at B. 
The fuel is discharged within the burner through the orifices C 
and impinges on the conical face of the vortex chamber D, after 
which it is blown along the vortex extension tube E in a spiral 
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path corresponding to the path of the vortex, the pressure of 
the vortex air gradually thinning out the fuel into a film of 
continuously decreasing thickness until by the time the end of 
the vortex extension tube is reached the film is so thin that on 
leaving the latter it is broken up into very small particles which 
readily mix with the secondary air flowing from the annular 
passage F past the end of the vortex extension tube, where it 
may be lit cold.—June 14th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 
467,181. December llth, 1935.—Pourtmne Hotes ror METAL 
LavtEs,. W. E. Evans, 27, Chancery-lane, London, W.C.2. 


This invention aims at minimising the splashing of molten 
metal as it flows from the pouring hole of a ladle into the ingot 
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mould. It consists in the simple expedient of placing in the 
hole a cruciform baffle which checks eddies in the outflowing 
metal. It is suggested that the baffle will be cheap and made 
of metal, but which metal is not specified.—June 11th, 1937. 


WATER PURIFICATION. 


467,240. December 14th, 1935.—Removat or Bases FROM 
WarteER, United Water Softeners, Ltd., Aldwych House, 
Aldwych, London, W.C.2. 

This invention can be understood from the following example 
of the process involved :—A bed of selected, steam-dried, acid- 
leached Dakota lignite, granulated in a size range between 10 
and 40 mesh, was employed and well water containing 136 parts 
hardness per million, expressed as calcium carbonate, was passed 
through the bed. The water was thereby softened and was also 
freed of dissolved mineral matter. The bed was found to remove 
6374 grains of hardness per cubic foot of lignite. At the end 
of the softening run, the bed was regenerated by passing a 
solution of hydrochloric acid of 0-15 per cent. HCl in an amount 
1-3 times that theoretically required to dissolve the bases 
taken up in the softening run. The bed was then rinsed with 





water. In a second softening run the same well water was passed 
through the bed, and it was found that 6050 grains of hardness 
as calcium carbonate were taken up per cubic foot of material 
in the bed. The effluent water in this ease had a pH between 3 
and 4. No noticeable colour was-imparted to the water.— 
June 14th, 1937. 


BUILDING. 


467,468. November 30th, 1936.—Jornt-makine INSERTION, 
Felten und Guilleaume Carlswerk A.G., Schonzenstrasse, 
28, Kéln-Miilheim, Germany. 

In order to secure glass roofs in a water-tight manner on 
their framework without the aid of cement, sealing cords 
of tarred hemp with lead sheathing are often inserted between 
the glass panes and the frames or rails. According to this 
invention instead of using the sealing or joint-making insertions 
heretofore usual insertions are employed consisting of a flexible 
core with a sheathing of polyvinyl chloride, after-chlorinated 
polyvinyl chloride, or a polymerised mixture of vinyl chloride 
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and acrylic acid ester of the paraffin series. In the drawing A 
represents the supporting rail or frame of the glass roof on to 
which the glass plates B are firmly bolted. Between the support- 
ing rail or frame and the glass plates thick-walled tubes or 
piping C of polyvinyl chloride which are pressed around tarred 
hemp cords are inserted as sealing cords. In many cases it 
is advisable to use in place of the tarred hemp cords paper cords 
or paper strings in which are embedded readily flexible metal 
wires for the purpose of imparting to the sealing cords that 
property peculiar to lead strips of adaptation to every shape 
without spring action.—June 17th, 1937. 


WELDING. 


467,034. December 16th, 1935.—Wetp1ne Rops, The Haynes 
Stellite Company, 30, East Forty-second-street, New York, 
U.S.A. 

The inventors point out that it N°467, 034 
is sometimes desirable to use rods 
for are welding that are of such a 
hard alloy that it is practically 
impossible to produce them by a 
rolling process. They thus use a 
composite rod which is described 
as follows :—A welding rod com- 
prising a ferrous core coated with 
a mixture of such composition that 
when used for welding it will pro- 
duce a deposit containing chromium 
3 to 40 per cent., manganese 1 to 
10 per cent., carbon 0-5 to 3 per 
cent., and 0 to 3 per cent. silicon, 
said coating containing at least a 
part of the alloying elements.— 
June 10th, 1937. 
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METALLURGY. 


467,058. August 3lst, 1936.—APPARATUS FOR THE MANU- 
FACTURE OF Zinc Dust, The Alloys Company, 343, San- 
some-street, San Francisco, California, U.S.A. 

In this process of manufacturing zine dust arrangements are 
provided for controlling the physical characteristics of the 
dust. Fig. 1 is a diagram of the apparatus required. A is a 
retort for vaporising the metal, B a condenser in which the dust 
is precipitated and discharged at C, D is a circulating fan for the 
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gases. Any fine zinc dust carried over is separated out at E. 
F is a fan which can be used to produce a secondary circulation. 
Fig. 2 shows details of the retort and condenser. It will be seen 
that the air returned by the fan D is partly diverted into the 
mouth of the retort A so that the zine vapour is progressively 
cooled on its way to the condenser. The inlet and outlet of the 
fan F are tangential to produce a vortex effect.—June 10th, 
1937. 


MISCELLANEOUS. 


467,208. December 13th, 1935.—A Process anD APPARATUS 
FOR CLEANING THE INTERIOR SuRFACES or HEAT 
EXcHANGERS; E. I. Du Pont de Nemours and Co., Wilming- 
ton, Delaware, U.S.A. 

The surfaces of condensers and other heat-exchange apparatus 
are liable to become clogged with greasy deposits m9 reduce 
their efficiency. Incidentally, these jalions are generally 





difficult of access, The inventors consequently clean them by 
the circulation of a solvent, such as trichlor-ethelyne, by the 
means of the apparatus shown diagrammatically. The condenser 
to be cleaned is indicated at A and a storage tank of solvent at 
B. The solvent is circulated through the condenser in the direc- 
tion of the arrows by the pump C. On the way it passes through 
the separator D. Any vapour which is given off rises to the 
water-cooled condenser E and is returned to the solvent tank 





as liquid. After a period¥of from ten minutes to two hours 
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according to circumstances, the circuit is changed by the 
valves shown, and the liquid is pumped through the still F, and 
the vapour d d in the cond E, and returned to the 
storage tank. The dirt removed is drained away at G. At the 
end of the process the condenser to be cleaned is closed up and 
warmed by external means. The resultant pressure is then 
suddenly relieved by opening the valve H, so that the violent 
vaporisation of the solvent will dislodge any remaining sediment. 
The vapour goes to the separator D and is condensed in E, while 
the sediment is drawn off at J—June 14th, 1937. 


467,243. December 16th, 1935.—E.xcTricaL InsuLaTING 
MATERIALS, Steatit-Magnesia Aktiengesellschaft, 8, Flora- 
strasse, Berlin-Pankow, Germany. 

According to this invention an insulating material is employed 
which contains a high percentage of silicic acid or silica, a 
substantial part of which is in the chemically precipitated 
form. The silica or silicic acid in the material, which con- 
veniently amounts to about 90 per cent., is, however, prefer- 
ably not employed exclusively in the form of chemically pre- 
cipitated water-containing silicic acid. The proportion of 
chemically precipitated silicic acid should be such as to give the 
mass the Pr seses: | porosity. On the other hand, the proportion 
should not be increased indiscriminately, for if it is the shrinkage 
will be too great. A mixture of approximately half quartz or 
quartz glass powder and precipitated silicic acid has proved to 
be very satisfactory. Chemically precipitated silicic acid is, 
as is well known, a bulky material which, on being heated, under- 
goes a great reduction of weight, owing to loss of water. At a 
burning t ture of b 1300 deg. and 1600 deg. Cent., 
as is usual in the ceramic art, the precipitated silicic acid forms 
a relatively strong frame with a very large volume of pores. 
It is possible by employing this material to reach or even to 
exe the hi degree of porosity of natural meerschaum 
artificially. A material having such a high degree of porosity 
already closely approaches the dielectric constant of 1 for air. 
In many cases it will not, of course, be possible to — the 
porous material as such, as the pores may give rise to undesirable 
dielectric loss, electrical leakage, or even breakdown, b 
of the taking up of atmospheric moisture. In these circum- 
stances superficial or plete impregnation of the material 
with a suitable organic insulating material is necessary; 4 
material will, of course, be chosen which itself has a dielectric 
constant that is as low as possible and a low dielectric loss. 
Pure hydro-carbons, such, for example, as pure n, and 
also polymerised hydro-carbons, are therefore particularly 
suitable. Softness of the organic — material is of no con- 
sequence, for the silicic acid body is itself of sufficient strength.— 
June 14th, 1937. 




















PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Hersert G. Hosxrns, M. Inst. C.E., has removed his 
office from 6, Queen Anne’s-gate, to 39, Victoria-street, West- 
minster, 8.W.1. 

Ruston AnD Hornsby, Ltd., announce that at the directors’ 
meeting held on July 28th, Mr. W. Haynes (secretary), Mr. O. 
Wans (chief engineer), and Mr. T. P. N. Burness (general works 
manager) were elected to seats on the board. 


Mr. C. A. Boornroyp, who has for many years represented 
C.A.V.-Bosch, Ltd., in the West of England, has been appointed 
resident manager for the West of England and the South Wales 
area and has taken up residence at 345, Bath-road, Bristol. 


Mr. C. A. Proctor, overseas director of the Dunlop Rubber 
Company, Ltd., has been appointed managing director (com- 
mercial), and Mr. J. L. Collyer, director of manufacture, manag- 
ing director (manufacturing) of the company in succession to 
Sir George Beharrell, the new chairman. 

Rosert STEPHENSON AND Hawrtuorns, Ltd., of Newcastle- 
upon-Tyne and Darlington, have taken over control of Spencer- 
Hopwied; Ltd. The change has been due to the fact that Sir 
W. G. Armstrong, Whitworth and Co. (Engineers), Ltd., are 
ceasing to manufacture vial product 

Str W. G. Armstrone, WHITWORTH AND Co. (ENGINEERS), 
Ltd., announce that they have disposed of their Scotswood 
Works, Newcastle-on-Tyne. Vickers-Armstrongs, _ Ltd., 
announce that they are entering into an arrangement with the 

urchasers under which they will lease the works as from August 
2nd, 1937. From that date these works will be operated by 
Vickers-Armstrongs, Ltd., as part of their Elswick establish- 
ment. Arrangements have been made between the parties for 
completion of the work on hand on existing orders. 














LAUNCHES AND TRIAL TRIPS. 


THEOFANO Swanos, steamship ; built by Wm. Gray and Co., 
Ltd., to the order of S, G. Swanos ; dimensions, length 431ft. 8in., 
breadth 56ft. 8in., depth 27ft. 10in. Engines, triple-expansion, 
22hin., 39in., 65in. diameter by 45in. stroke, pressure 225 lb. 
per square inch ; trial trip, July. 29th. 
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A Seven-Day Journal. 


A British Locomotive Testing Station. 


On Saturday, August 7th, it was officially 
announced that the London, Midland and Scottish, and 
London and North-Eastern railway companies have 
decided to construct and equip, as a joint under- 
taking, a station for the testing of locomotives. A 
site has been chosen at Rugby, and a start will be 
made at once in preparing the plans of the building 
and equipment. The equipment will be designed to 
embody all the most up-to-date features of testing 
methods, and the plant, when completed, will, it is 
expected prove a very important factor in increasing 
the efficiency of British locomotive practice. As an 
adjunct to the Rugby station, each company will 
provide a dynamometer car of the latest design, so 
that the tests carried out at the station can be corre- 
lated to the working of the locomotives under actual 
traffic conditions. 


The Normandie’s New Records. 


In last week’s issue we referred to the fine perform- 
ance of the French liner ‘‘ Normandie,” which, on 
August Ist, 1937, set up a new record for the east-to- 
west Atlantic crossing, making the voyage from the 
Bishop Rock to the Ambrose Lightship in less than 
four days, namely, 3 days 23 h. 2 min., at an average 
speed of 30-58 knots. On her return trip she 
succeeded in lowering the time required for the west- 
to-east Voyage, arriving at Southampton on Monday, 
after making the crossing from the Ambrose Lightship 
to the Bishop Rock, on a route of 2936 miles, in 
3 days 22 h. 7 min., at an average speed of 31-20 knots. 
In the course of the voyage the ship travelled for 
long periods at a speed of 32 knots. To the French 
Line belongs the honour of making in a single round 
trip new records which include a westward passage 
in less than four days, an average speed of over 31 
knots, and a new record for the fastest day’s run, 
which was accomplished on the fourth day of the 
westward run, when 781 miles at an average speed 
of 31-24 knots were covered. Having clearly demon- 
strated her capacity for sustained high-speed 
travelling, the ship, it is expected, will now return to 
her normal scheduled speeds. Contributory factors 
to the very successful round trip chronicled above 
included the fine weather, marred on the outward 
voyage by a cyclonic storm, and the excellent running 
of the new four-bladed propellers designed by 
Monsieur Merot du Barré, one of the engineers of the 
Compagnie Générale Transatlantique. These pro- 
pellers were described and illustrated in our issue of 
June 11th in an article in which we recorded that the 
supplementary valves on the main turbines of the 
generators driving the propeller motors had been 
opened up so that a total of 180,000 S.H.P. could be 
developed, compared with the 160,000 S.H.P. for 
which the valves were originally set. 


Wreck Statistics for 1936. 


THE statistical summary of merchant vessels 
totally lost, broken up, condemned, &c., just pub- 
lished by Lloyd’s Register, shows that during 1936 
the gross reduction in the mer¢antile marine of the 
world amounted to 739 vessels of 1,401,345 tons, 
excluding all steamers and motorships of less than 
100 tons gross and sailing ships of less than 100 tons 
net. Of this total, 678 of 1,358,639 tons were steamers 
and motorships and 61 of 42,706 tons were sailing 
ships. These figures compared with 1935 show a 
decrease of 62,367 tons as regards steamers and motor- 
ships, and a decrease of 39,101 tons for sailing ships. 
The total tonnage broken up during 1936 amounted 
to 1,016,460 as against 1,214,621 tons in 1935, a 
decrease of 198,161 tons, and actual casualties show 
an increase of 95,007 tons. The tonnage of vessels, 
owned in Great Britain and Ireland, which were 
broken up, dismantled, &c., during 1936, amounted 
to 341,569 as against 471,467 tons in 1935. Statistical 
tables have been prepared to facilitate comparison 
between the principal maritime countries of the 
world, and show interesting data as to the relative 
frequency of the different kinds of ‘casualty which 
conclude the existence of vessels. To strandings and 
kindred casualties are attributable 55-3 per cent. of 
the number of steamers and motorships lost, and 
40-6 per cent. of sailing ships. Cases of abandoned, 
foundered, and missing comprehend 21-4 per cent. 
of steamers and motorships and 37-5 per cent. of the 
sailing ships removed from the mercantile marine 
during 1936, owing to casualty. During 1936 the 
tonnage of vessels broken up, condemned, &c., 
amounted to no less than 73-2 per cent. of the 
tonnage of the steamers and motorships and 52-8 per 
cent. of the sailing ships included inthe tables. The 
number and tonnage of steamers and motorships of 
all nationalities lost through marine and war casualties 
since 1913, exclusive of vessels broken up, con- 
demned, &c., not in consequence of casualty or stress 
of weather are shown. Excluding the five war years, 
1914-18, the average percentage of loss of steamers 
and motorships belonging to Great Britain and Ire- 





land during the remaining nineteen years amounts 
to less than 1 per cent. per annum of the tonnage 
owned. The world percentage for 1936 is 0-59. 


The Employment Returns. 


THE Ministry of Labour announced, on Monday, 
August 9th, that it was estimated that at July 26th, 
1937, the number of insured persons, aged sixteen 
to sixty-four, in employment in Great Britain, 
exclusive of persons within the agricultural scheme, 
was approximately 11,517,000. ‘his was the same 
as at June 21st, 1937, but 511,000 more than at July 
20th, 1936. There was an improvement in employ- 
ment, between June 21st and July 26th, in the dis- 
tributive trades, road transport and shipping services, 
and in certain food manufacturing industries. There 
was also a reduction in the numbers recorded as 
unemployed in the coal mining industry, the figures 
for which at June 21st were increased by stoppages 
in connection with the Yorkshire mineworkers’ demon- 
stration. On the other hand, employment declined 
in building and public works contracting, in the 
pottery, iron and steel, general engineering, and motor 
vehicle industries, and in wool, textile, clothing and 
boot and shoe manufacture. Owing to local holidays 
there was a marked increase in the numbers tempo- 
rarily stopped in the jute industry. There was also 
an increase in the number of agricultural workers 
recorded as unemployed. At July 26th, 1937, the 
numbers of unemployed persons on the registers of 
Employment Exchanges in Great Britain were 
1,069,180 wholly unemployed, 246,615 temporarily 
stopped, and 63,664 normally in casual employment, 
making a total of 1,379,459. This was 22,861 more 
than the number on the registers at June 21st, 1937, 
but 272,613 less than at July 20th, 1936. The total 
on July 26th, 1937, comprised 1,074,474 men, 40,392 
boys, 221,400 women, and 43,193 girls. The number 
of boys and girls on the registers increased between 
June 21st and July 26th by 22,042, mainly owing to 
the registration of juveniles who had left school at 
the end of the summer term. 


Salvage Operations at Scapa Flow. 


Wir the safe mooring of the upturned hull of the 
25,000-ton ex-German battleship ‘Friedrich der 
Grosse *’ at the breaking-up yard of Metal Industries, 
Ltd., at Rosyth Dockyard, on Thursday, August 5th, 
a notable salvage feat has ended. The “ Friedrich 
der Grosse ” was Admiral Von Reuter’s flagship during 
the internment of the German Fleet in Scapa Flow, 
and was the first ship to be sunk when the fleet was 
scuttled. She lay bottom up in 23 fathoms and had a 
heavy list to port of about 16 deg. Preliminary 
operations were begun in June, 1936, and actual work 
early in July. The method adopted followed that 
used for the “‘ Konig Albert,’’ which was described 
in THE ENGINEER of October 18th, 1935. Ten air 
locks were used, varying in length from 80ft. to 
120ft. On April 29th the hull was brought to the 
surface and was later towed to shallow water off the 
Island of Risa, where the superstructure was blasted 
away, and the vessel moved to the Lyness base of 
Metal Industries, Ltd., where she was made ready for 
the voyage to Rosyth. The ship left Scapa Flow on 
Saturday, July 3lst, in charge of three Dutch tugs 
and the company’s salvage steamer ‘“ Metinda,” 
operations being directed by Mr. T. McKenzie, 
A.M.I. Mech. E., the company’s chief salvage officer. 
Kirkaldy Bay was reached on Monday evening 
where a day or so was spent in preparing the hull for 
the last part of the voyage, which included passing 
below the Forth Bridge and docking at Rosyth. 
After dry docking the work of breaking up will 
begin and work will be found for about 300 men for a 
period of close upon nine months. Owing to the 
enhanced price of scrap metal the value of the hull is 
assessed at about £150,000. Metal Industries, Ltd., 
will now make an effort to raise the sunken 25,000- 
ton battleship ‘‘ Grosser Kurfurst,”’ which will present 
a still harder task, as she lies at a deeper level and has 
a heavy list. 


Research in the Electrical Industry. 


It is with pleasure that we record that Mr. Clifford 
C. Paterson, M. Inst. C.E., M.I.E.E., the Director of 
the Research Laboratories of the General Electric 
Company, Ltd., has had conferred on him by Bir- 
mingham University an honorary degree of Doctor 
of Science, ‘‘ in recognition of his many contributions 
and services to electrical science.’’ Dr. Paterson, 
who is now fifty-seven, was for sixteen years a member 
of the staff of the National Physical Laboratory, 
where he established and administered until 1918 the 
electro-technics and photometry divisions of the 
Laboratory. He then accepted the task under Lord 
Hirst of initiating the G.E.C. laboratories at Wembley. 
The laboratories have now grown so much in size and 
influence that they have a personnel of 500 and cover 
a floor area of about 170,000 square feet. Dr. 
Paterson’s activities have, however, not been con- 


fined to the Wembley laboratories. He was President 
of the Institution of Electrical Engineers in the year 
of the Faraday celebrations ; he has been President 
of the International Illumination Commission, the 
Junior Institution of Engineers, the Illuminating 
Engineering Society, and is this year President of 
the Institute of Physics ; he is also a Vice-President 
of the Royal Institution and of the Royal Society of 
Arts. He has been Faraday Lecturer of the LE.E.., 
and Huxley Lecturer of Birmingham University, 
and is this year Guthrie Lecturer of the Physical 
Society. He is a member of the Main Committee of 
the British Standards Institution, the Chairman 
of several B.S.I. Committees and of the Illumination 
Committee of the D.S.I.R., is on the Executive Com- 
mittee of the N.P.L., and has served on several 
Government Departmental Committees. Whilst Dr. 
Paterson’s activities have covered a wide range, his 
chief personal contributions and scientific papers 
have been in the fields of light and lighting. 


Concrete Steel Supplies. 


THE Reinforced Concrete Association has been 
considering the difficulties of the present situation as 
it affects the supply of reinforcing bars, and has issued 
a report in which it is pointed out that the production 
of wire rods, structural sections, rounds, squares, and 
hexagons used in the building trades in Great Britain 
in 1936 was 27 per cent. greater than in 1935, and 
48 per cent. above that of 1929. These figures indicate 
that the building industry has been largely responsible 
for the increased demand for finished steel products. 
The estimated cost of building, other than dwelling- 
houses, for which plans were approved by 146 local 
authorities, excluding the London County Council 
area, was in 1929, £19,500,000 ; in 1935, £24,500,000 ; 
and in 1936, £29,500,000, the volume of building last 
year being 20 per cent. greater than in 1935 and 51 per 
cent. greater than in 1929. It is suggested that the 
steel situation might be eased by a reduction in the 
volume of building, an increase in the home produc- 
tion of steel, an increase in imports, a decrease in 
exports, or by a combination of two or more of these 
factors. With regard to the first, the returns, 
January to April, 1937, show an increase, which if 
continued at the same rate throughout the year will 
bring the “value of plans passed” to nearly 
£40,000,000, an increase of 40 per cent. on the 1936 
figure. As regards a larger production of steel, the 
immediate problem of the steel industry with respect 
to output does not arise to any appreciable extent 
from insufficiency of plant, but from a shortage of 
supplies of its raw materials. The industry is alive 
to the need for expansion of production and for the re- 
equipment and extension of its works and the estab- 
lishment of new works, and is supplementing the 
whole output by purchases of steel from abroad. It 
is pointed out that the import duties on finished steel 
have been reduced, and that in the long run it would 
not be to the interest of British trade to place restric- 
tions upon exports. 


A Fair Wages Inquiry Committee. 


On Saturday, August 7th, it was announced that 
the Minister of Labour, Mr. Ernest Brown, has 
appointed a Committee to consider the working of 
the fair wages resolution of the House of Commons 
of March 10th, as embodied in Government contracts, 
and to advise whether any changes are desirable and 
practicable. The names of the members of the Com- 
mittee, which is constituted of representatives of 
Government Departments, trade unions, and em- 
ployers’ organisations, with an independent Chair- 
man, are as follows:—Dr. W. D. Ross, Provost of 
Oriel College, Oxford (Chairman) ; Brigadier-General 
A. C. Baylay, Chairman of the Birmingham and 
District Engineering Employers’ Association; Mr. 
H. Berry, Amalgamated Engineering Union; Mr. 
John 8. Boyd, Permanent Vice-President of the Shir - 
building Employers’ Federation ; Mr. P. Dale Russell, 
Assistant Director of Contracts and Purchases, 
Admiralty ; Mr. A. Conley, Secretary, National Union 
of Tailors and Garment Workers; Mr. C. Dukes, 
General Secretary, National Union of General and 
Municipal Workers; Mr. J. A. Gregorson, General 
Seeretary, Iron and Steel Trade Employers’ Associa- 
tion ; Mr. G. Hicks, General Secretary, Amalgamated 
Union of Building Trades Workers; Mr. H. Kay, 
Secretary, Wholesale Clothing Manufacturers’ Federa- 
tion of Great Britain ; Mr. E. D. Macgregor, Assistant 
Secretary, Housing Division, Ministry of Health ; 
Mr. H. W. Mooridge, Deputy Director of Contracts, 
War Office; Mr. P. J. Oldfield, Deputy Director of 
Contracts, Air Ministry ; Mr. H. V. Tewson, Assistant 
Secretary, General Council, Trade Union Congress ; 
Mr. A. G. Tydeman, Controller, Post Office Stores 
Department; Sir Jonah Walker-Smith, Director, 
National Federation of Building Trade Employers ; 
and Mr. A. P. Waterfield, Principal Assistant 
Secretary, Treasury. The Secretary of the Com- 
mittee is Mr. M. A. Bevan, of the Ministry of Labour, 





Montagu House, Whitehall, S.W.1. 
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Super Tension Cables. 
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Il. 


(Continued from page 1459, August 6th.) 


HE oil-filled cable was designed by Dr. Emanueli, 

chief engineer of the Pirelli Company. Since the 
first commercial lines were laid in 1927, over 1200 
miles of these cables, of the single and three-core 
types, for voltages of 33 kV to 200 kV, have been put 
into operation in various parts of the world. Like 
other investigators, Emanueli found that when a 
cable is heated by carrying load, the impregnating 
compound expands, thus stretching the lead sheath, 
which, not being elastic, does not return to its original 
dimensions when the cable contracts, and the empty 
spaces or voids formed in the dielectric lead to ionisa- 
tion trouble, as explained in the previous article. 
Addressing a conference of engineers some years ago 
in Germany, Emanueli explained that the dielectric 
strength of properly dried and impregnated paper 

















Fic. 9-THREE-CORE OIL-FILLED CABLE 


tested in the works laboratory showed a value 
as high as 40 kV/mm., whilst during operation 
many cables broke down at a stress of 4 kV/mm. 
To explain this discrepancy, he carried out experi- 
ments in the laboratory with strips of paper, one 
above the other, to reproduce the dielectric of a cable 
and placed them between metal electrodes, taking 
eare to exclude any air from between the strips. 
Under these conditions the breakdown strength was 
only 10 per cent. less than the maximum theoretical 
breakdown strength for continuous sheets of paper. 
A second series of tests was then made with thin 
films of air at atmospheric pressure between the paper 
strips, when the dielectric strength dropped to half 
the previous value. A third series of tests with thin 
films of air between the strips was made in a chamber 








FiG. 10-MANUFACTURING STEEL SPIRAL 


at a pressure of approximately 2in. of mercury, when 
it was found that the dielectric strength was very 
much reduced, and continued to decrease with the 
time of application of voltage and in due course 
breakdown occurred at a pressure as low as 4kV/mm. 
5 kV/mm., thus demonstrating the desirability of 
eliminating voids. With this object in view, the 
oil-filled cable was designed. 

The impregnating oil is very fluid; in fact, it is 
only a little more viscous than a transformer oil, 
and can therefore readily pass through the paper 
insulation, so that with changing temperature con- 
ditions it moves in step and provided the supply is 
maintained there is no risk of deimpregnation. The 
excess volume of oil due to expansion caused by a rise 
in temperature of the cable is allowed to pass out 
of the cable into special reservoirs, which store it 
under a head until the cable cools down again, 








when the oil flows back into the cable, thus maintain- 
ing perfect impregnation. Channels in the centre of 
the conductor of a single-core cable or in the filling 
spaces between the cores of a three-core cable (Fig. 9) 
allow the oil to flow in and out of the cable with ease. 
To enable the necessary pressure limits within the 
cable to be established, the installation is divided into 
sections, and each is fed from an external source of 
oil, and separated from succeeding sections by stop 
joints through which the electrical connections are 
carried, but which shut off the oil from that in 
adjacent sections. 

The conductors of the three-core cable are regular 
strands of tinned copper wires covered with paper 
insulation and wrapped with a metal screening tape. 
Each core is thus electrically similar to the single-core 
cable. Three of these screened cores are twisted 
together in a laying-up machine which also lays into 
each of the three spaces formed between two cores, 
the metal oil channel and sufficient paper packing to 
make the assembly circular. A cloth binding tape 
is lapped on, and this tape has small copper wires 
woven into it which make contact with the screening 
on the cores, the metal channels, and the lead sheath- 
ing which is applied after the cable has been vacuum 
dried. 

The spiral which contains the central cavity of a 
single-core cable, and around which the conductors 
are stranded, is made from a plain narrow strip 
composed of copper in the case of the smaller cables 
and of steel in large cables, as steel gives the necessary 
internal support against external pressure. In the 
construction of the spiral, the metal strip is lapped, 
by means of the machine shown in Fig. 10, on to a 
mandrel threaded with a groove having the same 
pitch as it is desired to give the spiral. The con- 
ductor is then stranded over the spiral in the normal 
way, as shown in Fig. 11. To assist the passage of oil 
from the cavity to the insulation in cables in which 
the conductor consists of more than one layer of 
wires, alternate wires in a layer of the strand are 
deformed by passing them through a machine con- 
taining one plain and one notched roller, but this is 
unnecessary in the case of single-layer strands. 

Wood pulp paper, from which the undesirable 
constituents, such as lignin, have been removed by a 
chemical process, is used, as in other cables, for build- 
ing up the dielectric. An average value of breaking 
strength for paper used for oil-filled cables is 7-8000 lb. 
per square inch longitudinally, and 3500 lb. per square 
inch transversely, while the elongation corresponding 
to a pull equal to the breaking force is from 2 to 2-5 per 
cent. longitudinally, and 4 to 4-5 per cent. trans- 





versely. An important property of cable paper is its 
porosity, and the method devised by Emanueli 
for grading paper by its porosity is claimed to be of 
great importance in building up the dielectric for 
very high working pressures. For oil-filled cables, 
the use of paper having a high impermeability is 
possible by reason of the fact that the oil employed 
for impregnating is of low viscosity, and this ensures 
a dielectric having the maximum possible strength. 
The paper is cut into strips and lapped round the 
conductor by the machines shown in Fig. 12. A 
capstan draws the core through the machine and 
during its passage heads containing rolls of paper 
rotating at a constant speed wind the paper tapes 
helically round the conductor. Each head rotates in 
a direction opposite to that of the head preceding it, 
the turns of the first layer overlapping, while the final 
layers are applied with a small gap between them. 








While in normal super-tension cables it is unsafe to 
allow a stress of more than about 5 kV/mm., 
owing to the better impregnation obtained and 
maintained in oil-filled cable, it is quite permissible 
to allow ‘a stress of 8 kV/mm. so that the 
thickness of dielectric necessary is considerably 
reduced. 

After emerging from the paper lapping machine the 
core is wound on a steel cylinder and lowered into a 
drying oven, which is then hermetically sealed and 
exhausted to a vacuum of approximately 29in. of 
mercury. Preliminary drying is carried out by steam 
heating the tank, after which the cable is passed to 
the lead press, where it receives its first lead sheath, a 
procedure which differs from that adopted in the 
manufacture of the normal type cables which are 
impregnated after drying and then lead sheathed. 
After the lead sheathing process a pipe connection is 
sweated to one end of the cable and a combined 
pipe and test end connected to the other end. The 
cable is placed in a steam-heated tank and connected 
through an arrangement of vacuum tight valves to a 
glass cylinder, Fig. 13, known as the impregnating 
bottle. By means of the valve system it is possible 
to connect either one or both ends of the cable to a 
vacuum pump through the bottle, while a McLeod 
vacuum gauge may be connected to the bottle to 
measure the degree of vacuum. 

A battery of steam-heated tanks used for the first 
impregnating process is shown in Fig. 14, while Fig. 15 
illustrates a cable tank from the side of which pipe 
connections are taken to the vacuum impregnating 
apparatus. A very high degree of vacuum is used and 
the temperature of the cable is maintained at 100 deg. 
Cent. by saturated steam in contact with the cable. 
Tests to determine power factor, capacity, insulation 
resistance, and residual pressure are taken until the 
figures show that the cable is perfectly evacuated and 
dry. ; 

Unless the lead sheath remains perfectly sound at 
100 deg. Cent., the process cannot be carried out, and 
this forms a very valuable check on what is a most 
important stage in the manufacture of any cable, 1.e., 
the lead sheathing process. 

The impregnating oil is prepared by passing it 
through apparatus designed by Emanueli to remove 
all impurities and moisture and finally to degasify it 
by passing the oil through a degasifier in which it is 
saturated with dry carbon dioxide, which absorbs the 
small amount of moisture present in the oil. It is then 
passed through a centrifugal machine which clarifies 
it. Finally the oil is heated to 60-80 deg. Cent. and 
passed through a double degasifying unit. In addition 
to tests for dielectric strength and power factor, 
frequent tests are made on the degree of degasification 
by means of special apparatus. The tested oil is then 
passed into a battery of pressure tanks, which act as 
a reservoir for cable impregnation. When the cable 
is ready for impregnation a quantity of oil is drawn 
off by the valve system through the impregnating 
bottle, so as to carry away any small bubbles of air 
contained in the connecting pipe lines. While vacuum 





Fic. 11—STRANDING CONDUCTORS ROUND SPIRAL 


is maintained at one end of the cable oil is admitted 
at the other end. In a period of time which can be 
predetermined from the length and size of the cable 
oil arrives at the far end and the cable is impreg- 
nated. After shutting off the steam the impregnated 
cable is still hot and the oil reservoirs are therefore 
left connected. Cold water is admitted to the tank 
and more oil is fed into the cable as it cools down. 
When the impregnation is complete its degree of 
perfection is checked by means of an impregnation 
test. The feeding tanks are shut off from the cable, 
leaving it full of oil at a moderate pressure, which is 
measured by the manometer, and any small quantity 
of air distributed in the cable will naturally also be 
compressed to the same pressure. If a small quantity 
of oil is drawn off from the cable the air expands to 
occupy the extra volume available, and its pressure 
drops. This drop in pressure is indicated by the drop 
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in pressure of the oil, although corrections have to be 
made for small amounts of air trapped in the impreg- 
nating bottle, and these are established by making a 
separate impregnation test on the bottle itself. 
Occasionally the cable has not quite finished cooling 
and pressure-time readings are taken before and after 
withdrawal of the test volume of oil, and the results 





Fic. 12—PAPER 


are plotted on squared paper. Since the rate of 
cooling taken over small time intervals does not 
change, the true pressure difference due to the with- 
drawal of oil is obtained. From the ratio of change in 
pressure to volume of oil withdrawn the impregnation 
constant of the cable is found. This constant is 
important, because the changes in power factor with 
applied voltage are generally considered to be 
attributable to ionisation and the impregnation 
constant is proportional to the ionisation occurring in 
the cable. The ionisation constant in the present 
case is taken as the change in power factor of the 
dielectric measured at voltages of 10 and 100 volts 
per mil of insulation thickness. It is thus possible to 
know as soon as the cable is impregnated whether 
the electrical tests will be satisfactory and whether it 
is desirable to re-impregnate the cable, although, 
owing to the close check kept on all subsequent 
operations, re-impregnation is seldom necessary. 
Before the cable may be passed through the next 
stages of manufacture, provision must be made to 
keep it air-tight and subjected to oil pressure 








FiG. 13—IMPREGNATING BOTTLE 


maintained from outside. By incorporating a 
tank filled with oil under pressure in the drum, 
and by connecting it to the cable these con- 
ditions are met. As the cable passes through 
the various processes, a fresh tank is con- 
nected to the cable at the receiving drum end, while 
that at the opposite end is disconnected, thus keeping 
the cable constantly under oil pressure. The cable 
is passed to the armouring machine, Fig. 16, where it 
goes through a bath of insulating compound, and is 
lapped round with a cloth having a suitable overlap. 
An armouring of hard brass tape is then applied in 
the ordinary manner with a suitable gap. Insulating 
paper is next applied, and finally a cloth tape is 
wound on with an overlap over the paper. All these 
coverings are applied in one operation. The object 
of the brass tape is to prevent the lead sheath expand- 
ing when the pressure of the oil rises during the 
working of the cable, while the cloth tapes are put 
on so that the brass shall not cut into the lead when 
the cable is bent. 

The cable is then taken to the lead press, where it 
receives its second lead sheath, which consists of a 
special ternary alloy, and, finally, the cable_is served 








LAPPING MACHINES 





overall with two impregnated papers and two com- 
pounded hessian tapes, applied in reverse directions. 
After each operation the cable is passed through a 
bath of preserving compound, and it is lime-washed. 

When the final serving has been completed, the 
cable is sent to the laboratory where dielectric 
strength, power factor, and the usual routine tests 


are made. Special oil-filled testing ends are fitted 
to enable the electrical tests to be made under oil 
pressure. Typical power factor voltage curves for 
a 66-kV oil-filled cable tested at 15 deg. Cent. imme- 
diately after manufacture, and after seven heat 
cycles up to 100 deg. Cent., each for twenty-four 
hours’ duration, are shown in Fig. 17, from which it 
will be seen that the cable is quite unaffected, show- 
ing that the impregnation is still perfect. For the 
purpose of comparison, typical power factor/voltage 
variation curves for normal type super-tension cables 
are also given. 

Each length of cable is despatched from the 
factory completely filled with oil, but it will be appre- 
ciated that, owing to temperature differences between 
the factory and the place where the cable is to be 
laid, bending of the cable or slight deformation of 
the lead sheathing, owing to accident, the cable is not 
necessarily filled with oil when it arrives upon the 
site. Hence provision must be made to keep the 
length air-tight and subject to a pressure of oil 
maintained from the outside. This is effected by 
incorporating a tank filled with oil under pressure 
in the drum, and connected with the cable length. 
In this condition the cable can be dispatched, 
and during its journey can encounter climatic varia- 
tions without its impregnation being affected. It 
may also be stored indefinitely. Since provision can 
be made for any expansion of the oil, the cable is not 
limited to a small temperature range. Theoretically, 
it is possible to work up to a temperature of 100 deg. 
Cent., but in practice the temperature is limited 
to 75 deg. 

Some of the accessories for oil-filled cable systems 
have already been mentioned. They consist of 
pressure tanks for maintaining the cable full of oil 
within predetermined pressure limits, stop joints for 
dividing the line into sections with regard to the oil 
system, straight through joints for connecting lengths 
of cable together, sealing ends for termimating the 
line and protective apparatus for giving automatic 
warning in the event of the oil pressure at any part 
of the system becoming abnormal. The purpose of 
the pressure tank is to receive oil from the cable when 
its temperature rises and to return oil to the cable 








when it cools, thus obviating excessive pressure in 
the cable on the one hand, and voids or areas of low 
pressure on the other. This is achieved by placing a 
number of collapsible gas-tight cells filled with gas in 
a tank, which is then filled with oil and hermetically 
sealed. When this tank is connected by a pipe to a 
section of oil-filled cable, the oil in the cable is sub- 





Fic. 14—-BATTERY OF STEAM-HEATED IMPREGNATING TANKS 


jected to the oil pressure in the tank, which may be 
pumped up with oil to any desired value. When load 
is switched on to the cable the oil in it expands, the 
pressure rises and forces the extra volume due to 
expansion into the tank, which, owing to the collaps- 
ible gas-tight cells, is able to accommodate it. When 





Fic. 15—TEST END OF CABLE IN TANK 


the cable cools down during periods of lighter loading, 
the oil in the cable contracts, and is then at a lower 
pressure than the tank. The collapsible cells there- 
fore expand and force oil from the tank into the cable. 

Where it is necessary to divide tite line into sections, 
owing to the length of the line or profile of the route, 
stop joints are used to connect electrically two sections 
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of the cable and prevent oil communication between 
them, but at the same time allow, if necessary, oil to 
be fed to either side, independently of the other. A 
stop joint, consists of a metal tube containing one or 
three pairs (according as to whether it is for a single 
or three-core cable) of built-in porcelain insulators 
with termmal caps, and each pair is connected elec- 
trically by flexible couplings. The bases of the porce- 
lain insulators are rigidly supported in each end of 
the tube. Each connected pair of caps is screened by 
means of a metal sheath, so as to obtain a good dis- 
tribution of the electric field. Together with the 
insulators, caps, and insulation, the stop joint is pre- 
pared and impregnated in the factory and despatched 
to the site hermetically sealed and connected to a 
small pressure tank, which is not disconnected until 
plumbing and impregnation of the end portions of the 
joint have been completed. 

The cable ends are insulated in the field, provided 
with electro-static control, fitted with specially 
designed spring contact plugs, and then slipped into 
the insulators, so that their connectors engage with 
the contact caps. After the lead of the cable has been 
wiped in position, each end of the joint is impreg- 
nated under vacuum and the oil in the centre con- 
nected to that side of the line at the higher pressure 


6B KV. Ol FLED CABLE 


hot black compound and enclosed in a concrete box 
filled with sand. 

End sealing terminals for oil-filled cables are similar 
to those employed for normal type cables, but are 
vacuum tight and capable of withstanding oil pres- 
sure. The cable conductor is fitted with a spring 
contact plug which engages with a socket at the top of 
the sealing end. The ferrule is designed to act as a 
valve which on withdrawal of a pin connects the oil 
in the cable with that in the sealing terminal. After 
construction, the terminal is impregnated under 
vacuum and the valve is opened, thus allowing oil 
to be fed from the pressure tank through the sealing 
terminal into the cable. 

Provided that the hydrostatic pressure conditions 
at all points of an oil-filled cable system are normal, 
its satisfactory operation is assured. But if for any 
reason part of the system suffers damage resulting in 
an oil leak, the oil pressure of the section in which the 
leak has developed will fall below the minimum per- 
missible value in a time which is an inverse function 
of the magnitude of the leak. Although a periodic 
inspection of feed tanks would reveal loss of oil in 
the event of a leak having occurred in any section 
(due allowance being made for the loading conditions 
of the line), it is obviously an advantage to have 
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Fic. 17—TYPICAL POWER FACTOR-VOLTAGE CURVES FOR NORMAL AND OIL-FILLED SUPER TENSION CABLES 


to take care of the changes of volume due to tem- 
perature variation. 

In the single-core type of oil-filled cable in which 
the oil channel is provided in the centre of the con- 
ductor, a hollow pin is first inserted in the conductor 
to take the pressure when the conductors are joined 
together by a ferrule, which is compressed on to the 
conductors hydraulically. The ferrule is insulated 
with silk tape and paper tapes, and the terminating 
lead sheath at each end of the joint is fitted with 
stress control bells. The joint is screened by a light 
gauge copper sheath, bonded at both ends of the cable 
sheath and enclosed in a cylindrieal copper sleeve, 
having conical ends which are plumbed to the inner 
lead sheath of the cable. The joint is then impreg- 
nated, lapped with hessian tape, and painted over 
with hot black compound. In the case of three-core 
oil-filled cables, the joint has special fittings which 
restrict the flow of oil from the cable ducts until opera- 
tions on the construction of the jomt are completed. 
The conductors are connected by sweating sockets 
insulated with silk and paper tapes and Pirelli 
patented paper tubes. The brass tape screening 
the cable is secured by clamps designed to form a 
spacer for the three cores and also a landing for the 
lead wire stress controls. The joint is enclosed in a 
cylindrical copper casing which is wiped to the end 
casings. After the joint is constructed, it is impreg- 
nated and continuity of the oil in the cable and joint 
is established by means of a valve. The joint is 
finally lapped with hessian tape, painted over with 


apparatus which will give automatic warning in the 
event of the occurrence of incorrect pressure conditions 
in any section of the system. Apparatus designed 
to achieve this object has therefore been produced. 

Each oil section of an oil-filled cable system is 
equipped with a special switch used in conjunction 
with pilot wires and connecting to a suitable alarm 
system installed at a terminal point, so that upon a 
switch closing owing to abnormal pressure conditions 
in a section, immediate warning of the fact is given 
at that point. To locate the switch which has operated 
the alarm panel may incorporate a Wheatstone bridge 
system, so that the resistance to each switch in the 
closed position may be measured and tabulated when 
the system is installed. When a switch operates, a 
measurement of the resistance to the switch and 
reference to the table determine the position of the 
faulty section. For working in conjunction with 
the alarm panel, two types of switches have been 
designed. The first type closes the alarm circuit when 
the pressure within the cable to which it is connected 
falls to a certain predetermined value, whereas the 
second type, for use in single-core cable lines, closes 
the alarm circuit when a predetermined percentage 
difference in pressure exists between phases. 

Firms manufacturing and installing oil-filled cables 
under licence to the Pirelli Company, of Southampton, 
are British Insulated Cables, Ltd., Henley’s Telegraph 
Works, Ltd., Callender’s Cable and Construction 
Company, and Standard Telephone and Cables, Ltd. 

(To be continued.) 
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(Continued from page 147, August 6th.) 


Section II.—DersigN FoRMULZ AND METHODS. 


HIS section is based on the preceding and 
employs no controversial methods, although a new 
wave problem is introduced. The development, how- 
ever, is from the most rigid theoretically to that con- 
taining most assumptions and approximations. This 
brings out the relative value of the various parts of 
the subject. 
(a) Wave on Downstream Floor, Clear Trough.— 
Consider a fall, abcde, as in Fig. 7, free 


from awkward angles, with a long crest and 
of uniform breadth beyond the glacis toe c. 
Given the channel conditions before construction 
we can draw T.E.2 and what T.E.1 would 
be were there no friction. From T.E.1, friction- 
less, a water profile can be drawn down the 
glacis to where a wave would form approximately, 
and T.E.1 can then be drawn as corrected for the 
configuration so deduced. The corrected profile can 
then be drawn and will be of the form shown in the 
figure. The depth in the throat will be critical (for 








the q there), downstream of the throat it will be hyper- 
critical, decreasing till it reaches c. Beyond ¢ the 
floor is level, so there will be a gentle deepening of the 
jet due to friction (t.e., drop in Ey). The downstream 
flow beyond the wave will be nearly horizontal of 
depth D,, and will be subcritical. 

The jump from upstream to downstream conditions 
will occur where equation (6) is satisfied, 7.e., 


2 2 
° Di/2+e oh =e D;/2+e aD, 
or writing D2=g*/g and simplifying, 
\ D, D, (D,+D,)=2 D2 . (7) 
Now consider the effect of ‘ heading up” down 
stream. This will increase D,, and as D, is sub- 


critical, the Iy, will increase (see Fig. 6a). As Ix, 
equals Iy,, D, will (because it is hypercritical) have 
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to decrease to bring Iy, up to the requisite value; in 
other words, the wave will travel back towards the 
glacis. 

As heading up proceeds, then, the wave travels 
back till ¢ d has become exceedingly short. When cd 
vanishes the streamlines at ¢ are curved and pressure 
is no longer proportional to depth. “‘ To determine 
the downstream floor level of a fall so that the 
standing wave shall form just beyond the glacis toe 
at a given discharge ” is therefore our first problem 
(A), and it can be solved with no more inaccuracy 
than arises from neglecting gravity during the jump. 

Practical Comments.—This. problem is that of 
determining the cistern depth below a fall, so that a 
dangerous jet will not run along the floor to the 
detriment of the foundations downstream. So far 
as the writer is aware, this method of dealing with it 
has not been given before. 

Various important design points arise. A cistern 
designed to the exact theoretical depth would cause 
tremendous pulsation, as the least pulsation in down- 
stream surface would cause a noticeable shift in wave 
position. A decrease in discharge (in a regime channel) 
would have the same effect. Any retrogression would 
result in the wave moving along the floor. So the 
actual depth would require to be theoretical, plus a 
freeboard based on these possibilities. Then there 
is the question of g in a diverging work. If the drop 
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is small it does not follow that the water will follow 
the glacis divergence, as the dead water that falls 
on the glacis jet may prevent expansion. In these 
circumstances it is as well to take q as the throat 
value, and be safe. The expert will be able to design 
a divergence that will work. Further, if the wave 
occurs on a diverging jet there is no harm in taking q 
as the maximum value throughout— it saves calcula- 
tion and adds to safety. But the designer should be 
sure that dead water does not fall back into the 
trough, as that pushes the wave forward, although the 
neglect of gravity impulse compensates for this 
partially. 

To proceed with problem A, we can state it in its 
simplest useful form, ‘‘ To find the relation between 
H, and Ey, for Fig. 8, in which the wave forms just 
beyond the glacis toe, and friction is neglected.” 

All that is required is to solve (7) with 


H.=Ey,—Ey, 
nf =) 8 
(oF-p: (8) 


eliminate D, and express Ey, in terms of D,. Alge- 
braic solution is involved, so the results, which can 
be dealt with by the Ey, curves, are plotted in Fig. 9 
as the full lines. 

Practical Comments.—Suppose a drop of 6ft. in 
energy over a fall and a cistern carrying 15 cusecs/feet, 
the total cistern depth would, by the wave location 
diagrams of Fig. 9, require to be about 4-8ft. plus 
freeboard. If the cistern were twice as tight, with 
30 cusecs/feet, the total depth would require to be 


=D,—D,+— 
-D,+3 
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7ft. plus freeboard. But if the discharge were 
15 cusecs/feet and the drop doubled to 12ft., then 
5-5ft. depth plus freeboard would suffice. This 
example illustrates why it is that canal falls of channel 
breadth do not normally require cisterns, but as soon 
as they are flumed they give trouble without cisterns. 
Cistern depth increases slowly with drop, but rapidly 
with fluming. 

Of course, if a cistern has less breadth than the 
channel beyond it, there may still be jetting if the 
principles of jet spreading are not understood. 

(b) Problem B.—‘‘ To relate H;, and Ey, when the 
trough is full of dead water.” 

Fig. 10 represents this condition, which is very 
common in sharp drops. In specially good cases it 
is possible to find a trough almost full of practically 
dead water. In many cases the trough is nearly full, 
and moderately active, but near enough to the perfect 
full conditions to satisfy them reasonably. The 
bulk of all cases lie between Figs. 8 and 10; and Fig. 8 
is attained about as often as Fig. 10. The writer 
believes the problem was first stated by him in Indian 
Engineering of May 27th, 1933, and January 13th, 
1934, and it is accepted in Bib. 3 (ante). 

It is clear from Fig. 10 that the jump equation (7) 
now becomes 


e(D,—D,+D,/2)D,+e D?/D,=p D}/2+¢ D?/D, 
which reduces to 
D, D, (D,—D,)=2 D? 
and this, solved with 
H,=E,— E;, 

will give the relation between H, and Ey. 
E,=E,y,+(D,—D)). 

(8) can also be written in terms of D, and D, as 


Hy, h, —hs 
-™ (— +) 
ae 


Unlike the clear trough solution, the solution of (9) 
and (10) is simple algebraically, for 1/D; is usually 


(9) 


(8) 
Note : 


(10) 


small compared with I/D}; so we can use D? 

D? /2Hy in (9) to find D, ; use D, so found in (10) 
to find the corrected D,; and, if necessary, repeat 
the process once more to get a second approximation 
to D,. Ey, is then found by calculation, or the Ey 
diagrams. 

However, the full solution is plotted in Fig. 9 as 
the dotted lines. 

Practical Comments.—We see, from a comparison 
of the dotted and full curves, that, except for very 
large values of q, there is very little difference between 
the cistern depths for clear and empty trough ; but 
the full trough does require a deeper cistern. In 
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WAVE LOCATION DIAGRAMS 
~ FOR 
EMPTY & FULL TROUGHS. 
(Ez2 against H, for selected 
values of q.) 
Empty Trough 
Full Trough 






other words, any load on the trough will advance the 
wave along the floor. 

As average practical conditions lie between the 
two cases, and the loaded trough is the more danger- 
ous, and the more simple to deal with algebraically, 
it is the obvious one to design to. 

A theoretical point that may seem puzzling is the 
neglect of the horizontal component from the dead 
water on to the rising surface of the wave. It is 
incorrect to consider it, as the pressure from the 
dead water is normal to the direction of flow in the 
wave. This will be seen in the correct derivation of 
the wave equation in Section III. 

(c) Limiting H,.—Confining attention to g constant 
beyond the flume throat, Fig. 11 shows the limiting 
conditions when H;, becomes so small that the dead 
water in the trough is just on the point of running 
back on to the flow in the throat. h, is then equal 
to 4D,, so D, must equal D,; (since h=gq?/2 g D? 


=D?/2D*). From (9) it follows that D,=2D,, 
and then h=} D,. 
So, limiting 
H,=§ D-. (11) 
As Ey=2}D,, when D=2D,—from (10)—it 
follows that limiting 
17_ (8 17 
E,=% X35 Hi=5 H, (12) 


and the limiting line for applicability of the H, curves 
is that plotted on Fig. 9, with slope 17/3 through the 
origin. 

Practical Comments.—This limiting case explains 
one of the reasons for the bad behaviour of falls of 
small drop. If conditions favour full trough occur- 
rence, there is likelihood of trough water running 
back into the throat and violent fluctuations of flow 
will result, causing wave wash, which will damage 
soft banks downstream. There is, of course, the 
additional reason that small drop means that back 
flow on to the glacis jet will entirely prevent its 
expansion, so a jet of throat breadth will run along 
the cistern walls, switching from one to the other, 
and causing damage as soon as it leaves the masonry 
boundaries for an erodible channel. 

It should, therefore, be a rule of sound design 
uever to make a fall for H<#D, of the throat. One 
larger fall should be made instead of two too small. 

Cistern Depth Formula.—It has been found from 
curves that the preceding results can be condensed 
to a convenient approximate formula : 

Cistern depth=2 D,+} (Hi—# D-)+F 
subject to the limit Hy « $ D.. 

The depth is measured from water surface after 
jump, not from T.E.2, as is usual. The correction 
for h, is obvious, and need not be applied unless h, 
is likely to be large. F is a freeboard to cover fluctua- 
tions of surface level, or expected retrogression, or 
other special disturbing 
causes. D, is the critical 
depth in the vicinity of 
the jump section. If the 
glacis diverges the de- 
signer must be quite cer- 
tain that the glacis jet is 
going to diverge to suit it, 
or he may assume a D, 
smaller than obtains at 
site. 

(c) Wave on a Gently 
Sloping Glacis.—Fig. 12 
shows what convention lays 
down for a gentle glacis. 
At depth D, of the glacis 
jet the wave is taken to 
occur with infinite rapidity 
to depth D,, and the 
subsequent rise of water 
surface ab is attributed 
entirely to the depression 
of the glacis. This fiction 
gets over the difficulty that 
nothing can be calculated 
about wave length, so 
it is impossible to fix D, 
for a scientific investiga- 
tion. According to this 
assumption a wave on a 
level floor would be per- 
fectly rectangular ; but 
there is no need for such 
an assumption in that 
case, vide Fig. 5 (ante). 

What actually occurs 
is somewhat according to 
the dotted profile. The 
glacis jet turns through 
horizontality, a very steep 
rise occurs, and then a 
more gentle one which is 
partly due to inertia, and 
partly to glacis depres- 
sion. Given a complete 
knowledge of wave shape 
and velocity distribution 
before and after, it would 
be possible to obtain a 
rigid solution to the prob- 
lem of wave position. As 
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that knowledge is wanting we must be content with 
the fact that location of the discontinuous D, D, 
section by the conventional fiction gives a very good 
approximation to the “ point of inflexion (P.I.)” 
of the wave which actually occurs. 

It is instructive to follow the line of argument 
of Section II, paragraph (a), Fig. 7, to understand 
how Nature adjusts matters. In Fig. 7 as Iy2 increases 
due to heading up downstream, Iy: increases by the 
wave moving back to a region of greater Iy on the 
hypercritical jet. After the wave reaches the toe 
we know that it proceeds to move up the glacis, 
Tye still increasing, for the true position of D,; but 
Iw. now decreasing (Fig. 13) as the hypercritical 
jet gets deeper up the glacis. The difference between 
Iy2 and Iy; is made up partially by the increase of 
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Iy due to gravity impulse in the wave, but mainly 
to the fact that the curvature at the D, section alters 
the pressure distribution in such a way as to make 
up the balance. It seems likely that the law of curva- 
ture may be deducible from some such consideration. 
When D, reaches the glacis Iy: begins to decrease. 

To proceed now with wave position determination 
on conventional lines, the position being now the 
P.I., and not the starting section as in (a) and (5). 

Problem C.—‘‘ To locate a wave on a gently sloping 
glacis, trough empty.” 

Method (i).—Use the Hy, (wave location) curves 
(of Fig. 9) to give Ey, direct, and mark that Ey, down 
from T.E.2 to cut the glacis. 

Fig. 14a illustrates a specific case for a weir dis- 
charging 100 cusecs per foot of breadth. The weir 


h= Yp De 
i M=¥e De, 
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shape is given, and the upstream and downstream 
conditions, from which T.E.1 and T.E.2 can be drawn 
immediately, giving H,=4-8ft. The Hy, curves 
(Fig. 9) give Ey, immediately after jump as 13-5ft., 
whence the P.I. is 18-4 mimus 13-5, equals 4- 9ft. 
vertically higher than the downstream floor. 

A very rough indication of actual wave shape is 
shown dotted. 

To find floor pressures the glacis jet can be plotted 
from the E; curves till it meets the wave. 

Problem D, Method (i).—‘‘ To locate the wave on a 
gently sloping glacis, trough full.” 

Here, for the sake of calculation, we can only 
assume the trough full to depth D,—Dy (see Fig. 12). 
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The dotted H; curves are then used giving Ey, at 
jump section. 

Fig. 15a shows the weir of the preceding problem 
with full trough. For H,=4-8ft. the Ey, is 14-6, 
so the wave occurs 19ft. up the glacis from the toe, 
measured horizontally, or 3-8ft. higher, vertically. 

This illustrates the effect of filling the trough. 
The wave has been pushed down the glacis 1- lft. 
vertically from what it was with trough empty. 

Practical Comments.—The results obtained are 
what would result from the application of conven- 
tional formule; but the solution is a matter of 
seconds, and is not liable to error. The algebraic 
solution would be very lengthy, and liable to error. 

In D the glacis jet under the trough load is subject 
to the assumptions underlying the conventional 
solution of uniform depth. 

Problem C, Method (ii).—Here we use the Ey and 
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Iy curves. All that is required is to draw the glacis 
jet profile far enough to pass the likely wave position, 
using the Ey curves; then draw the downstream 
water profile back beyond the likely wave position. 
To lecate where the Jump occurs from the one profile 
to the other a separate diagram of Iy is drawn in 
the region of expected jump (Fig. 140), consisting of 
one line for the upstream and one for the downstream 
profile, the Iy beg read off the Iy diagrams for the 
appropriate depths. Where the I, lines intersect 
is the wave position. 

Figs. 14a and 146 show the work carried out for a 
particular case. There is no need to go into details, 
but the various letterings will indicate to the reader 
how the drawing office work was carried out. 

Problem D, Method (ii).—This is rather troublesome 
because of the trough load. We draw the water 


profiles as before, neglecting load, but do not need to |! 








For the student Method (ii) is better as it gives a 
clear picture of the physics of the process and the 
assumptions involved, 

Notice the very acute intersection of the I, lines 
in Figs. 146 and 15). This indicates that the position 
will be unsteady in practice. The flatter the glacis 
the more does the wave tend to pulse. Where, as in 
canals, a steep glacis is permissible, it is better design. 
It should be flat at the top to spread the throat jet 
if the glacis is divergent, and steep in the wave region 
to minimise pulsation. 

The examples above are for non-diverging glacis. 
The method for a diverging one should be clear. In 
particular it is very easy by Method (i). For the 
given H, various Ey;,’s are tried, each for a different q, 
till one occurs which gives the g which actually occurs 
on the glacis at Ey, below T.E.2. 

The point requiring greatest care in design is to be 
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uv IM=5-98 x 103 
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the steel works, and delivered to the tin-plate works 
in the form of *‘ tin-plate bars,’’ approximately 15ft. 
long and 10in. by 0-5in. section. The long bars are 
now sheared to a length equal approximately to the 
required width of the finished black plate and hot- 
rolled to very nearly the finished gauge. The method 
of routing the material in the hot mill varies con- 
siderably from one works to another, but all routes 
involve a permutation of the operations of reheating, 
roliing, doubling, and shearing, designed to produce 
economically, with the mill equipment available, a 
pack of eight sheets, uniform in substance and of 
correct gauge. 

The reheating furnaces are fired by coal or gas and 
charged manually. Thepacks of eight are now 
opened and ‘“ black pickled ”’ in hot dilute sulphuric 
acid. Various types of machine are used, which 
generally involve a series of dipping cradles actuated 
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draw so much of the glacis profile (see Fig. 150). 
The I, lines are also drawn for the unloaded condi- 
tions. A guessed load line is then drawn on the water 
profile, as a,a,. a, is then projected down to a, 
on the proper Iy line. If this is correct, then, under 
the load, the Iy increases at a rate of (depth at a) 
x (slope of glacis) x (density of water). 

So from a, draw such a line to meet the down- 
stream Ty line at a3. Then if a’, is not exactly above 
a3, the guess has been a bad one, and a second guessed 
load line b, 6’, must be drawn, and so on till the answer 
is obtained. 

Details are not given, but the figures on the 
diagram indicate clearly how the work is carried out. 

Practical Comments.—The method is lengthier than 
that by the Hy, curves and rather cumbersome for 
full trough. On the other hand, if an office is not 
equipped with H; curves it would not take long to 
draw some E; and Iy ones, and the Ey curves would 
be invaluable afterwards for fluming problems with- 
out afflux. 
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sure that the flow will diverge to suit the work. How 
to achieve this is a separate subject. 

The solution of wave problems from the equations 
of motion is almost impossibly difficult, but the 
equations can be used, if desired, to improve the 
accuracy of location (on paper) when a first approxi- 
mation to wave position has been found from small- 
scale H, curves. 

Summary of Results.—1. Given a set of Ey curves, 
it is possible to solve all problems free from hydraulic 
jump, provided the slopes and changes of curvature 
are not too rapid, with speed and confidence. 

2. Given H, wave location curves, any problem 
concerning cisterns or standing wave positions on a 
gently sloping glacis can be solved at a glance. 

3. Given Iy curves instead of H;, ones, the same 
wave problems can be solved more slowly. 

4. It is possible to write the discharge equation of 
a properly designed long-crested weir to an exceed- 
ingly high degree of accuracy. 

(To be continued.) 








The Tin-Plate Industry. 
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MHE early history of tin-plate manufacture and the 
I tin-plate trade from its origin in Bohemia during 
the fifteenth century has been adequately dealt with 
in many places. It is proposed, therefore, to confine 
the scope of this review to a description of those 
developments which have occurred approximately 
during the post-war period. Within this .ambit of 
approximately twenty years much has taken place 
in the industry which is of real interest and importance 
to both intermediate and ultimate consumers of tin- 
plate. The major advances have been along the lines 
of overall rise of production and consumption, 
improvement of the product itself, and higher working 
speeds, resulting from the adoption of mass and semi- 
mass production methods. 

At the moment of writing the base metal and iron 
and steel trades are making and breaking records with 
a consistent regularity which is becoming almost 
monotonous. It cannot be considered surprising, 
therefore, that the trade in tin-plate—a material of 
both ferrous and non-ferrous parts—should also have 
established records of production and consumption 
on its own account. World production for 1936 
amounted to 3,709,000 long tons, a figure which has 
not previously been surpassed. Even in the boom 
year, 1929, production was nearly 700,000 tons short 
of this figure. The graph, Fig. 1, shows tin-plate 
production for the past twelve years, the broken lines 
indicating totals for the United States of America 
and the United Kingdom. 


MANUFACTURE OF STEEL FOR TIN-PLATES. 


Until about seven years ago all steel basis sheets 
for tin-plate were made by the traditional, discon- 
tinuous hot reduction method, commonly known as 
*‘ pack rolling.”” Although the majority of tin-plate 
(probably around 90 per cent.) is still made in this way, 





by far the most significant and important advance 
which has been made during the term of years under 
consideration is the development of the continuous or 
‘“‘ strip ’’ method, with which must be combined the 
concept and practice of heavy cold reduction. 

In order to point out the essential differences 
between pack-rolled tin-plate and continuous cold- 
reduction tin-plate it is necessary to form some idea 
of what is happening to the material as it passes 
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through the various stages of manufacture from steel 
ingot to finished tin-plate. In Fig. 2 there are shown 
flow sheets for the two processes. These routes are 
only intended to be approximate, operations unessen- 
tial to a brief explanation having been excluded. 


Pack RO.Ltiine. 


Low-carbon mild steel is cast into ingots weighing 
usually less than 30 cwt., rolled down and sheared in 





R 
Fic. 15° 


by a piston. The plates are racked on edge in a 
cradle and receive a vertically reciprocating dip, first 
in a bath of dilute acid, secondly in more dilute acid, 
and finally a washing dip in water. Next, rolling 
strains are removed in the black annealing operation. 
The pickled sheets are piled flat on to an annealing 
stand provided with a castor device covered with a 
box which is luted on to the stand with a sand seal, 
and annealed at temperatures above 850 deg. Cent. in 
tunnel furnaces, gas or coal-fired. 

After annealing the packs are opened and the 
surface of the sheets improved by a cold skin-pass 
through highly polished cold rolls. The roll stands 
are two high, and the process does not aim at any 
reduction. At the same time, a certain spring is 
imparted to the sheets, which is now removed by 


PACK-ROLLING. CoL_p Repucrion. 


Ingot Ingot 
Hot-rolled to bar Hot-rolled to slab 
Sheared Sheared 

' 


i 
Continuous hot-rolling 


Hot-rolled to gauge 
in strip form 


in packs 

Pickled Pickled 

Cold-reduction to gauge 
De-oiled 


Annealed 
| 


Cold-rolled (skin-pass 
for finish only) 
| | 


| 
Annealed in coils 


Annealed Sheared 
| 
Pickled Annealed in sheets Cold-relied (skin- 
ss pass) 
Tinned Cold-rolled (skin- | 
pass for finish Sheared 
only) | 
| Pickled 
Pickled | 
| Tinned 
Tinned 


FiG. 2—FLOW SHEETS FOR PACK ROLLING AND 
COLD REDUCTION 


‘‘ white”? annealing. This operation is carried out 
in a similar way to ‘‘ black” annealing, but at con- 
siderably lower temperatures. The slight oxidation 
from the operation is removed by ‘“‘ white ”’ pickling 
in dilute sulphuric acid. The plates are then washed 
and stored in tanks in slightly acidified water until 
required for tinning. 

Tin pots may be of the old ‘ dipping” type 
(particularly for specialised work) or of the single or 
double-sweep type. In the latter types the sheets 
enter the feed rolls by a manually operated fork 
or an automatic feed. The sheets pass into the zinc 
chloride flux layer and through the tin into the 
grease pot. The rolls in the grease pot are commonly 
provided with asbestos brushes which facilitate their 
action in regulating the amount and distribution 
of the coating. The coated sheets are received at the 
exit end of the grease pot by riser rolls and guides, 
which pass them on to the cleaning units. The grease 
is removed. in these machines by dipping in a bath 
of hot soda solution and/or by passing between 
sheepskin rollers fed with bran. 

Combination machines, such as the “ Thomas and 
Davies,” take care, in one operation, of the stages of 
feeding, white pickling, swilling, tinning, and clean- 
ing. 
S\fter cleaning, the sheets are assorted by weighing 
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and inspection, and packed in wooden, cardboard, or 
tin-plate containers. 


ContTINUOUS COLD-REDUCTION METHOD. 


A somewhat larger ingot is used as starting 
material for this process, initial reduction usually 
being carried out on a reversing cogging mill. Sub- 
sequent reduction, both hot and cold, is carried out 
in continuous mills consisting of a number of four- 
high stands. Although the single-stand reversing 
strip mill enjoys a certain amount of popularity 
(its lower capital cost is an important consideration), 
rolling in tandem mills (a line of stands end to end) 
is most typical of recent practice. This method 
especially typifies complete mechanisation and rapid 
production. It includes, primarily, heating the slabs 
to be rolled, hot rolling these slabs through a series 
of stands in tandem, coiling and pickling the resultant 
strip, then cold rolling the strip to final gauge through 
another line of four-high stands in tandem. It 
should be mentioned here that the four-high stand, 
used universally in this process, has two relatively 
small working rolls, which have rigidity and strength 
imparted to them by two very large diameter rolls 
which back them up. Results of this practice are 
higher speed, better economy, and more uniform 
gauge of material. 

A complete plant, such as is illustrated diagram- 
matically in Fig. 3 and pictorially in Fig. 4, page 180, 


Advantages in physical properties attributed to 
cold-rolled strip for tin-plate, other than enhanced 
ductility, include a superior surface and greater 
uniformity in dimensions, especially in gauge thick- 
ness. 

The chief disadvantage of cold-rolled strip is its 
tendency to “ flute’? when formed into can bodies. 
“Fluting ”’ is the formation of a series of localised 
bends in the tin-plate when it is curved, in place of 
forming a perfectly smooth, uniformly curved 
surface. This has been largely overcome by the cold 
rolling treatment after annealing and by use of roller 
levellers, flexing machines, &c., in can making. 

Cold-reduced strip usually has a fine-grained 
structure with grains of about equal size and dimen- 
sions ; the average pack-rolled sheet has somewhat 
elongated grains. This is not always true, since much 
depends on the conditions of heat treatment. How- 
ever, absence of phosphorus and drastic cold work 
does give cold-reduced strip a better structure, or at 
least the advantage of a lower annealing temperature 
to produce an equiaxed structure. 

There is much less waste in the trimming of cold- 
rolled steel strip, since ends as well as side edges must 
be trimmed when pack rolling. 

A few actual practical advantages obtained wid 
these properties are as follows :—Increase of life of 
stamping dies to double its former figure due to 
better gauge tolerances ; availability of stiffer plate 
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operates substantially as one unit; the material is 
under full control at every stage and the amount 
of manual labour is reduced to a minimum. 


COMPARISON OF THE TWO PROCESSES. 


Comparing the two processes of manufacture, one 
is struck by the essentially complete mechanisation 
of the cold-reduction process, and therefore presum- 
ably its decreased liability to be influenced by the 
human factor and by occasional incidents. Com- 
petition has, however, forced the pack-rolling mills 
to mechanise on their own account. A few of these 
efforts may be cited briefly: Full mechanisation 
of the cogging process ; oil and gas-fired automatic- 
feed bar and pack-heating furnaces ; sheet conveyors 
(Fig. 5, page 180); automatic doubling and shearing 
machines ; continuous annealing furnaces, &c. For 
instance, a mill at one works* has natural gas-fired 
bar and pack-heating furnaces, mechanical doublers, 
and one stand of the finishing mill has a mechanical 
feed and catcher. Electric trucks are now largely 
favoured in modern plants for handling and trans- 
porting batches of sheets and tin-plates from point to 
point of the process. 

THE CONSUMER. 

Interest to the consumer, in these developments, 
is not so much in such advantages of cost, speed, 
and efficiency of production as may accrue to the 
manufacturer, but rather in the properties of the 
material which comes out at the end and is sold to 
him as a commodity. 

The phenomenal rise in productive capacity for 
cold-reduction tin-plates in America would not 
have come about unless the resulting material could 
show some advantages. An American writer recently 
summed it up in a typical way: ‘‘ Customers used 
it, liked it, and demanded more.” 

There are two outstanding differences in the steel 
sheets for tin-plate produced by pack rolling and 
by cold rolling. First, the composition of the base 
plate may differ quite widely. The presence of some 
metalloids, especially phosphorus, that are essential 
in pack rolling to prevent sticking of the sheets, is 
unnecessary and can be avoided in steel finished in 
strip form by cold reduction. Secondly, cold-rolled 
plate is more ductile, in the sense of being more easily 
formed, seamed or stamped, than plate that has been 
pack rolled. (This refers to average box annealed 
plate of both types.) This greater ductility is due 
largely to the absence of phosphorus, but it is enhanced 
by the excellent. grain structure produced by the 
drastic cold work received. 

Various means may be used in different plants in 
an effort to prevent sticking of hot pack-rolled sheet 
without maintaining the phosphorus content above 
0-1 per cent. Sometimes less phosphorus is used with 
steel that has been deoxidised (killed or semi-killed) 
by the addition of silicon or aluminium. Regardless of 
the means used, however, the pack-rolled sheet has 
some limitations in the range and degree of elimination 
of constituent elements, hence it is not quite as flexible 
in its composition as cold-rolled plate. This may 
affect the chemical properties or corrosion resistance 
of the resulting tin-plate. 





COLD REDUCTION MILL 


without loss of ductility, an important factor in 
the manufacture of certain containers and closures ; 
improved resistance to the corroding effects of certain 
red fruits. 


ADVANCES IN CAPACITY FOR COLD-REDUCTION 
TIN-PLATE. 


Apart from certain small plants producing strip 
for tinning of width less than 9in., the first continuous 
mill to produce cold-reduction tin-plate basis strip 
was the 32in. wide, four-stand tandem mill installed 
at the Yorkville plant of the Wheeling Steel Corpora- 
tion in 1930. Badlam,* who dealt recently with the 
capacity for cold-reduction tin-plate in the United 
States, estimated that this mill could produce approxi- 
mately 25,000 tons annually. The installation of 
two more units, one a Steckel mill at Weirton, the 
other a single stand unit at Gary, brought possible 
production up to 45,000 tons annually at the end of 
1931. Since then the capacity for producing cold- 
reduction tin-plate in America has practically doubled 
itself in each successive year, standing on January Ist, 
1937, at 1,333,450 tons. This figure is approximately 
one-half of the total tin mill black plate capacity and 
may be compared with an actual tin-plate produc- 
tion of 2,120,000 tonst for the twelve months ended 
November, 1936. The twelve companies now 
operating in this field work twenty-four units, 4nd 
capacity at the end of this year will definitely be in 
excess of 2,000,000 long tons. An analysis of the 
productive capacity of firms which are working units 
or which have units under construction is given in 
Table I. 

Naturally, other tin-plate producing countries have 
been watching the American situation with a con- 
siderable amount of interest, and at least three units 
are in progress of construction outside America. 

Of rather close interest to consumers buying in this 
country is the Richard Thomas venture at Ebbw 
Vale. At present the largest tin-plate producers in 
this country, Messrs. Richard Thomas and Co. are 
engaged in the construction of a continuous mill for 
sheets and tin-plates in the Ebbw Vale, South Wales. 
The entire scheme is enormous, involving every 
stage in the process from blast-furnace to finished 
sheet or tin-plate. The 56in. wide hot mill will have 
a capacity of 480,000 tons annually, and the two 
tandem cold-reduction mills, one for sheets and 
the other for tin-plates, will have a capacity of 
300,000 tons. 

Some idea of the world-wide progress towards the 
increased use of continuous cold-reduction methods 
may be gained from the fact that, in addition to the 
mill in South Wales and others building in Germany 
and Russia, there is news of the contract for erecting 
and installing a 43in. wide mill at Shimonoseki, on the 
island of Kyushu, Japan. The capacity of this mill 
will be 450,000 tons annually, 100,000 tons of which 
will be used for rolling to tin-plate basis by the cold- 
reduction method. It is hoped that this plant will be 
in operation + i in 1938, and if it works to capacity 





* Iron and Steel Engineer, January, 1937. 


it will provide for about 70 per cent. of Japanese pro- 
duction at its present rate. 
GENERAL TENDENCIES. 

The phenomenal advances in the technique of 
the manufacture of steel sheets have somewhat 
overshadowed any developments which may have 
arisen in the tinning operation itself, and, in point 
of fact, such developments have been of rather 
minor importance in comparison. In recent years 
there has possibly been a tendency towards the 
single sweep pot, with its associated higher working 
speed. Improvements in the method of heating the 
tin, such as immersion heating, have usually led to 
cleaner working, less scruff on the plates, and a better 
surface finish of the coating. Speaking rather more 
generally, however, one becomes aware of very 
significant differences between the trade in tin-plate 
to-day and its state a comparatively short time ago. 
The differences may be summed up conveniently as 
the increasing availability of special types and grades 
of tin-plate, suitable for any particular purpose. 
Although this development has probably gone further 
ahead in the United States than elsewhere, it is 
generally true of the major tin-plate producing 
countries that manufacturers of cans, boxes, and 
specialities may now inquire for and usually obtain 
with little trouble a type of tin-plate tailor-made 
fairly exactly to the purpose for which it is designed. 

First, there is the question of size of sheet. 
Formerly there was a very limited number of standard 
sizes available, typically 20in. by 14in., 1lin. by léin., 
30in. by 2lin., 24in. by 18in. Nowadays, however, 
tin-plate manufacturers roll and shear to any size 
reasonably within the capacity of the mill equip- 
ment, and it is now the rule rather than the exception 
to see tin-plates dimensioned to odd eighths of an 
inch going through the works. The customer has 
asked for such dimensions with the definite intention 
of cutting his wastage to a minimum, and it will 
be appreciated that the possibility of obtaining such 
deliveries at a fractional or negligible increase of 
cost is a real advance towards economy and better 
efficiency. 

Recently a good deal of thought has been given to 
the cleaning process, and with the increasing use of 


TaBLe I.—Per cent. Cold-reduction Tin-plate Capacity of Firms 


who are at Present or will be in the Future in this Field.* 


Total Cold- 
Company. capacity, . reduction 
capacity. 
Tons. Percentage 
of total. 
Carnegie, Illinois «| RE ean ess, 
Columbia ... 33,600 .... 0 
Wheeling ... 228,000 53 
National ... 374,980 78 
Inland 2 125,000 100 
Bethlehem acer .-. |... 2 
Youngstown ROB00G 2520/20. 2 
Granite City ... ... 317,000 («52s 
Jones and Laughlin 213,000 25 
Vo” rere: 203,600 15 
Follansbee px a AS 81,000 20 
Washington Tin-plate ... .. 31.500 0 
Empire Sheet and Tin-plate ... 36,000 0 
Continental Can Company 123,200... 0 
Tennessee aoa” asa Pose oor 0 
McKeesport 201,600 0 
Total... saieiiniaiah . 3,524,480 30 
Plant under construction and 
reorganisation will bring up 

set Seal ese) seen... SPTRASS 42 

* Capacity under construction will be all cold-reduction 


(200,000 tons). 


lacquered and decorated tin-plates the production 
of material substantially free from surface foreign 
matter is of vital importance to the trade. The 
use of a device commonly known as the “ soda-bath ”’ 
has yielded improvements in this respect. Consist- 
ing, as it does, of a machine in which the tin-plates 
are scrubbed between cloth rollers in a bath of hot 
alkaline detergent, the soda bath removes much of 
the adhering palm oil, and gives the branning 
machine which follows it a better chance to work 
efficaciously. 

The customer is now in a position where he may 
obtain tin-plates with the following characteristics :-— 
Accurately gauged in thickness for operating on 
high-speed automatic can-making machinery ; dimen- 
sioned to obtain minimum wastage ; any tin coating 
thickness from just over 1 lb. per basis box to about 
15 lb. per basis box; any steel substance from 
approximately 40lb. to 350lb. per basis box; 
plates specially cleaned for printing ; plates specially 
prepared for decorative effects; ordinary cokes, 
deep stampers and normalised plates; and plates 
with varying degrees of temper according to the 
purpose for which they are required. It might be 
well to mention here that a 28in. by 20in. prime 
coke tin-plate of common substance costs about 6d. 
The above review seems to give much more pro- 
minence to cold-reduction tin-plate than to any- 
thing else, and this, the author feels, is as it should 
be. Nevertheless, small, but none the less important, 
advances and improvements in process details are 
constantly being made in the industry, whether it 
is situated in Swansea, Pittsburgh, or anywhere 
else in the world. Writing quite at random, one 
may mention an ingenious coil pickler recently 
invented in the States, and a still more ingenious 











* Blast Furnace and Steel Plant, January, 1937. 





+ This is in itself an amazing figure. Cf. American tin-plate 
production in 1891 was circa 1000 tons ! 





* Figures abstracted from Iron Age, January 7th, 1937. 
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sheet pickler invented in South Wales ; an improved 
tinning flux in use in Germany, and a new annealing 
process at Llanelly. One could instance many points 
such as these. 

The uses of tin-plate and its consumption extend 
naturally owing to influences exterior to the trade. 
A considerable part of the widening of the market 
must, however, be ascribed to efforts of the industry 





itself. Increased consumption and extension of 


applications justify the policy of more economical 
production of an improved article. 

The author is indebted to the International Tin 
Research and Development Council for permission 
to reproduce Figs. 3, 4, and 5, and certain matter 
abstracted from ‘Tin Plate and Tin Cans in the 
United States,” Bulletin 4 of the Council. Thanks 
are also due for information gained from articles in 
tne American journals referred to in the text. 








Carbonisation of 
By H. N. BASSETT, 


N the lubrication of internal combustion engines 
of all types, and of air compressors and of steam 
engines, the stability of the oil and its resistance to 
oxidation is an extremely important matter. An oil 
which oxidises readily and which forms depesits in 
the cylinders is always unsatisfactory and gives much 
trouble. Piston rings stick in their grooves and fail 
to serve their purpose, wear of liners thereby being 
accelerated, the compression ratio is changed, scaveng- 
ing becomes less efficient, so that the power output of 
the engine is decreased and valves stick and burn badly. 
The majority of air compressor explosions are due to 
ignition of the mixture of oil mist and highly com- 
pressed air at a temperature above the spontaneous 
ignition temperature of the oil by incandescent 
deposits on the exhaust valves. The subject of carbon 
formation in lubricating oils is therefore one of wide 
interest, affecting as it does operators of so many 
different kinds of plant, and it is hoped that the dis- 
cussion which follows of the factors influencing it, and 
of the methods available for indicating the tendency 
of an oil to form deposits, may be of interest and use. 
Carbon formation in internal combustion engines 
varies from one engine to another and the design has 
some influence on the formation of carbon. The 
state of the engine also affects the accumulation of 
deposits, as does the way in which it is operated. (It 
has been noticed on many occasions that running a 
petrol engine at high speed for a considerable period 
results in an appreciable reduction in the amount of 
carbon on the piston heads and in the combustion 
space.) The fuel is a factor of importance also, some 
fuels tending much more than others to build up 
deposits, and the air/fuel ratio also enters into the 
matter. Dust in the air used for combustion assists, 
and in air compressors especially this is a prolific 
cause of trouble. In steam engine cylinders carry- 
over of priming salts in the steam from the boiler is 
a contributory cause and, when drifting, smoke-box 
dust drawn back into the cylinders also helps to form 
deposits. In internal combustion engines the carbon 
does not accumulate indefinitely, but appears to 
reach a point at which the temperature of the surface 
is such that complete and rapid evaporation of fresh 
oil takes place as soon as it is deposited. The amount 
of the deposits is apparently substantially independent 
of the normal variations in consumption of oil. 
Where consumptions are abnormally high the carbon 
deposit may be expected to increase with the increased 
consumption up to the equilibrium point just 
mentioned. 

At present, however, it is the bearing which the 
nature of the lubricating oil has upon the amount of 
carbon formed which is to be discussed in detail, for 
although the other factors are important, the oil is 
the major one. 

Deposits vary considerably in physical properties, 
some being light and fluffy and easily brushed off, 
others being harder but brittle, and others being 
extremely tough and almost resinous. It will be seen 
later what gives each deposit its characteristic 
property. The problem of carbon formation is con- 
nected with sludge formation in turbine and trans- 
former oils, as the stability of the oil is concerned in 
both cases. With turbine and transformer oils, how- 
ever, temperatures are much lower and the oxidation 
effects are much less marked. For this reason volatile 
anti-oxidants can be used more effectively, as the 
oxidation which occurs takes place at comparatively 
low temperatures. At cylinder temperatures such 
volatile anti-oxidants are usually decomposed. 

Various methods have been advanced which their 
proponents consider to give an indication of the way 
an oil will behave when in an internal combustion 
engine cylinder, and these may be divided roughly 
into three groups. In the first group are the volatility 
tests, which are based upon the supposition that the 
more volatile the oil the less likely is it to yield 
carbon deposits. The second group includes the 
coking tests, which are founded upon the assumption 
that the oil is destructively distilled to coke. The 
third group of tests includes those put forward by 
workers who look upon the process in the cylinder so 
far as the oil is concerned as one primarily of oxidation, 
and who argue that the oils which are least oxidised 
outside the cylinder will form least carbon within it. 
It will be seen in due course that each of the groups 
yields some information of value, but that from no 
one of them alone can there be obtained a precise 
forecast of the behaviour of an oil under running 
conditions. 


Lubricating Oils. 
A.I. Mech. E., M.I.P.T. 


Volatility tests aim at measuring the amount of an 
oil which is evaporated from a known quantity of oil 
when heated to a specified temperature for a definite 
length of time. Such tests take no account of the 
nature of the residue, as a rule, though this is impor- 
tant, as most oils increase in asphaltene and resin 
content considerably on heating, and these bodies 
affect the nature of the deposit considerably. 

The standard volatility test of the Institution of 
Petroleum Technologists uses a temperature of 
100 deg. Cent. and a period of exposure of five hours. 
The test as specified is intended for transformer and 
switch oils, for which it is suitable, but it is valucless 
for lubricating oils, as no engine oil has any appre- 
ciable volatility at so low a temperature. 

In the Archbutt test, originally designed for steam 
cylinder oils, the oil is contained in a porcelain or 
platinum boat in a heated tube through which pre- 
heated air or steam is passed. As may be expected, 
the figures obtained vary widely with the tempera- 
ture of heating adopted, and though conditions of use 
are duplicated in that steam is present, the results 
do not indicate satisfactorily whether an oil will form 
deposits or not. 

Much work has been done on similar evaporation 
tests, and even when the conditions have been stan- 
dardised with the utmost care it has been found that, 
although comparative for oils from the same source 
or of very closely similar physical characteristics 
(including distillation curve), the results are not of any 
value when oils from different fields are concerned. 

Donaldson (J.S.C.I., 1927, 46, 324T) made a 
number of experiments on oils in which he used a 
modification of Archbutt’s apparatus. He found 
that the area of the oil exposed had an effect much 
the same as the length of time for which the oil was 
heated, curves when either variable was fixed being 
practically identical. The oils with which Donaldson 
worked had the physical properties shown in Table I. 





TABLE [. 
A. | B. C. 
Specific gravity at 60 deg. 
i Ei oe 0-931 0-914 0-908 
Flash point (closed) deg. 
ee Es ee 443 448 
Viscosity, seconds Redwood: 
At 100 deg. Fah. ve 720 1800 3960 
At 140 deg. Fah. 190 460 900 
At 180 deg. Fah. 87 170 420 


The oils were heated for thirty minutes at 350 deg., 
400 deg., 450 deg., 500 deg., and 550 deg. Fah. and 
the loss in weight was determined at each stage. Oil 
A lost considerably at 350 deg. Fah. and the loss was 
maintained, though at a less rate, up to 550 deg. Fah., 
at which temperature 90 per cent. of the oil had 
volatilised. The oil was still liquid at 500 deg. Fah., 
but at 550 deg. Fah. only a coke-like residue was left. 

Oil B showed a much lower evaporation at 400 deg. 
Fah. and was liquid at 450 deg. Fah., but at 500 deg. 
Fah. was converted to a gummy mass and at 550 deg. 
Fah. gave a carbonaceous residue, 70 per cent. of the 
oil having volatilised. 

Oil C, on the other hand, lost about 14 per cent. 
only up to 500 deg. Fah., at which temperature it 
was still liquid. At 550 deg. Fah. it was gummy and 
had lost approximately 36 per cent. only. (The 
figures given refer to an exposed area originally of 
0-5 square inch.) 

From this work it is evident that there is apparently 
some connection between the volatility as established 
by heating an oil in a current of air and the carbonising 
tendency, the higher the volatility the lower being 
the carbon formed. The conclusion which would be 
drawn from this is that oils of relatively high vola- 
tility should be used for cylinder lubrication. There 
is much to be said for this, but as a light oil always 
gives a high consumption it is not usual to use very 
light oils for the purpose. (Oils of high volatility 
practically invariably are of low viscosity.) There is 
also the rooted objection of most engineers to use a 
thin oil, an objection which is really baseless, as 
experiments of the Research Department of the 
Institution of Automobile Engineers indicated that 
it was possible to run a test engine with an oil diluted 
with 95 per cent. of kerosene without increasing the 
wear in the cylinder until the speed was raised to 
2800 r.p.m., the standard speed being 1600 r.p.m. 

Working with an 850-watt Delco lighting set engine, 





Livingstone, Marley, and Gruse (I.E.C., 1926, 18, 502) 





found that the amount of oily matter extracted by 
petroleum ether both from piston and from cylinder 
head carbon was considerably less when Gulf Coast 
oils were used as lubricants than was the case when 
other oils were used (Pennsylvanian and Mid-Con- 
tinent base). They considered that this was due to 
the greater volatility of the Coastal oils, which allowed 
the oil to distil from the metal surfaces without 
leaving much deposit. 

In thinking of volatility in connection with internal 
combustion engine oils it should be remembered that 
the volatility at the temperature of the combustion 
chamber is what is important, as no oil is suitable 
which is appreciably volatile at the cylinder wall 
temperature. As the volatility of an oil appears to 
be of some value in assessing liability to carbon 
formation, a distillation under reduced pressure is 
obviously indicated as a line of attack. 

Garner (J., 1.P.T., 1921, 7, 98) distilled certain 
Texas oils under a pressure (absolute) of 4mm. of 
mercury and he found that there was an obvious 
connection between the distillation temperature and 
the evaporation loss at a particular temperature, 7.e., 
that the higher the distillation temperature the lower 
the volatility. 

Bahlke and his collaborators (J., 8.A.E., 1931, 29, 
215) studied the question of carbon formation from 
the point of view of the temperature at which 90 per 
cent. of the oil was distilled over under an absolute 
pressure of 1 mm. of mercury as an index of volatility 
and termed this temperature the carbonisation index. 
They found that there was a very fair straight line 
relationship between this temperature and _ the 
amount of deposit formed in the combustion chamber. 
The oils they tested varied widely in other properties 
besides volatility, and the results showed quite clearly 
that an oil of low carbonisation index forms less com- 
bustion chamber deposit than oils with a higher index. 

A serious objection to the method is the difficulty 
of operating at so high a vacuum and of securing 
reproducible results, because small variations in 
pressure may make considerable temperature differ- 
ences. There is the further objection that with an oil 
which is fairly easily cracked cracking may occur and 
so the 90 per cent. point be falsified, being read far 
too low, indicating a low carbon-forming tendency 
whereas in point of fact cracking leads always to con- 
siderable formation of carbon. 

Coking tests are represented by the Conradson and 
the Ramsbottom tests, developed in America and 
England respectively. Each method has to be 
carried out under carefully controlled conditions to 
secure consistent results, and the Ramsbottom test 
in particular is somewhat sensitive to minor varia- 
tions. The results obtained by one method are not 
precisely comparable with those obtained by the 
other, and therefore the method adopted must always 
be quoted when referring to a coke residue figure. 

In the Conradson test a sample of the oil to be 
examined is placed in a porcelain crucible which 
stands in an iron crucible, which in its turn stands on a 
layer of sand in a second iron crucible. Both the 
inner and outer iron crucibles are covered. The outer 
crucible stands in an asbestos block and is covered 
with a sheet iron cover provided with a chimney. 
Heat is applied till smoke appears above the chimney, 
when the vapours issuing from the crucible are ignited 
and the burner adjusted so that the flames of the , 
burning oil remain visible. When the flames die down 
the heat is increased, until finally the bottom of the 
outer crucible is cherry red. The total period of 
heating is half-an-hour from the outset, and at the 
end of this period the flame is removed and the 
apparatus allowed to cool off somewhat. The porce- 
lain crucible is then removed to a dessicator before 
weighing in the usual way. 

The Ramsbottom method uses glass bulbs of closely 
specified size inserted in iron sheaths and heated at 
550 deg. Cent. in a bath of molten lead until all 
fuming ceases, and for ten minutes afterwards. The 
bulbs are re-weighed when cool. The method is 
certainly simpler and more straightforward than the 
Conradson method, but some difficulty is found some- 
times in obtaining glass bulbs which fit the sheaths 
exactly, as they must be a good sliding fit and not 
loose. 

The coking tests to some extent really are a 
measure of the volatility of the oil, for an oil of high 
volatility leaves a low carbon residue by either 
method. Table II gives the figures for two oils 
tested by Marshall and Barton (J., S.C.I., 1927, 46, 





130T). The high coke test for oil C was explained 
Tase II. 
Oil C. Oil D. 

Specific gravity at 15 deg. Cent. 0-911 0-938 
Viscosity, Redwood 1: 

At 100 deg. Fah., seconds 907 931 

At 200 deg. Fah., seconds aa 81 77 
Coke test (Ramsbottom), per cent. ... 1-3 0-8 


by the fact that it contained 44 per cent. of residual 
filtered stock, whereas oil D was a pure refined high- 
viscosity distillate. In an actual engine test oil C 
left 0-25 grammes of carbon on the piston, whilst 
oil D left only 0-08 grammes. 

Livingstone, Marley, and Gruse (loc. cit.) worked 
with six oils, two from Pennsylvania, two Mid-Con- 
tinent, and two Gulf Coast, and found that the oils 
which had the higher distillation temperature curves 
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under 10 mm. pressure (absolute) also had the higher 
Conradson values, with one exception, the Mid- 
Continent blend. The authors drew a parallel between 
the amount of Conradson residue as determined for 
each oil and the amount of carbon deposit formed in 
the engine. They also drew attention to the fact that 
the oils almost completely volatile below the cracking 
temperature gave lower Conradson residue values 
than those containing a proportion non-volatile 
below the cracking range. This was confirmed by 
the work of Marshall and Barton already quoted. 

The coking tests, however, leave something to be 
desired, for they amount actually to cracking tests 
in the absence of oxygen, and do not reproduce 
working conditions, for although the oxygen present 
in the cylinder is limited, there is a certain amount 
available for oxidation of the oil, and furthermore the 
oil on the cylinder walls and combustion chamber head 
is never anything like so hot as it becomes in the 
Conradson and Ramsbottom tests. Moreover, coking 
tests fail to indicate the carbon-forming tendencies 
correctly when used with hydrogenated oils (Haslam 
and Bauer, J., 8.A.E., 1931, 28, 307). The Conradson 
test also fails to show the tendency of synthetic oils 
to form carbon, chiefly because of their extremely low 
volatility. 

In consequence of these shortcomings on the part 
of the coking tests other tests have been worked out 
involving the oxidation of the oil. These tests are 
on much the same lines as the volatility tests described 
already, the oil being heated either in a current of air 
or whilst a current of air is passed through it under 
carefully controlled conditions. 

Garner (loc. cit.) heated a number of oils in a current 
of air in a specially designed air bath at 200 deg. 
Cent., 250 deg. Cent., or 300 deg. Cent. (according to 
the flashpoint of the oil) for four hours and measured 
the amount of asphaltenes formed during the heating, 
which he found to be dependent upon the amount of 
asphaltic resin originally present. These resins are 
sticky and represent an intermediate stage between 
the pure hydrocarbon and asphalt, and can be 
removed by filtering the oil through animal charcoal. 
Holde found that the less highly coloured the oil 
produced after filtration the lower was the proportion 
of asphaltenes formed on heating. Garner found that 
there was a connection between the asphaltic resin 
content and the Conradson value, though it was not 
a very close one. There is no doubt whatever that 
the asphaltic resins play a part in the ultimate 
formation of carbon in the cylinder, and therefore 
there is much to be said for the use of oils light in 
colour for internal combustion engines. 

Proof of the part played by oxidation in the 
formation of deposit was supplied by Heron (“ Trans.,” 
Amer. S.M.E., 1930, 52, AER. 233), who used a 
number of oils in engines cooled with ethylene glycol, 
the jacket temperature being of the order of 175 deg. 
Cent. He found that the oil which gave the worst 
results (i.e., caused most readily the sticking of the 
piston rings in their grooves by coking of the oil) was 
the one which gave the highest oxidation result when 
subjected at 200 deg. Cent. to the passage of air for 
seventeen hours. The oil in the grooves was probably 
hotter than is usual, but was not hotter than the oil 
mist hecomes, to which piston head and combustion 
chamber carbon is largely due. 

The oxidation test is not always reliable, as the 
figures in Table III show (Marshall and Barton, loc. 
cit.). They represent the physical properties of the 
oils described in Table II after having been oxidised 
at 200 deg. Cent. for six hours by the passage of air 
at the rate of 15 litres per hour, iron gauze and copper 
foil equivalent to 5 per cent. by weight of the oil being 
present. 

TaBLe IIT. 


Ou C. Oil D. 
Viscosity, Redwood 1, at 100 deg. Fah.. 
seconds Petticoats lineBi bik, (see 
Coke test, Ramsbottom 
Asphalt, per cent. ... ... 


1380 1685 
9.9 9 


~~“ 


1-6 3- 


on 


Comparison of the figures in Table III with those 
in Table II will suggest that D was the inferior oil. 
Deceleration tests, however, in a sleeve valve, single- 
cylinder engine showed that D was the better, in 
spite of the fact that it was the more readily oxidised, 
this being due to the fact that C contained 44 per cent. 
of residual filtered cylinder stock. The use of this 
stock in motor oils improves the viscosity curve and 
reduces the oxidation figure, but in service it forms 
carbon deposits. The amount of carbon formed on 
the piston head (which may be considered as indi- 
cating the general trend of carbon formation in the 
engine as a whole in this instance) was more than 
three times as much for oil C as for oil D. The con- 
sumption of oil C was 0-8 pint, as compared with 
0-6 pint for oil D, but even allowing for this D made 
far and away less carbon than C. 

Bandte (Erd6l u. Teer, 1932, 8, 10) was of the 
opinion that for oils with equal carbon-forming 
tendencies those with the higher viscosity must have 
the lower viscosity index, and also that for oils of 
equal viscosity the carbon formation would be the 
greater as the viscosity index increased. This rela- 
tionship between viscosity index and carbon forma- 
tion is interesting in view of the general demand for 
oils with flat viscosity curves. 





The effect of oxidation was studied also by Cherno- 
jookov (I.E.C., 1929, 21, 315), who stated that 
oxidation of refined oils takes place in two forms: 
(a) of the unstable unsaturated hydrocarbons to form 
asphaltenes and carbenes, and (b) of the saturated 
hydrocarbons to form high molecular weight acids. 
By adding asphaltenes to a highly refined oil which 
did not form coke in the Conradson test Chernojookov 
showed that the asphaltenes were solely responsible 
for the formation of coke in that test and that, more- 
over, the addition of asphaltenes did not catalyse the 
formation of asphaltenes in the oil. 

In the Conradson test the oil is evaporated in an 
atmosphere substantially free from oxygen and at 
atmospheric pressure. It is not a good reproduction 
of the state of affairs which exists in an internal com- 
bustion engine cylinder, in which there is a certain 
amount of oxygen present, and in which the pressure 
is high. Chernojookov oxidised three crude oils at 
150 deg. Cent. under 15 atmospheres pressure with 
oxygen for various lengths of time and the asphaltene 
contents after oxidation, together with the Conradson 
figures obtained on the crude oils before oxidation, 
are shown in Table IV. 

TaBLe IV. 





Asphaltene content after 








Crude oil. |—--—— 1 
1 hour, | 3 hours. | 6 hours. |12 hours.|\Con. res. 
Per cent. Per cent.|Per cent. Per cent.|Per cent. 
Grosny ... 1-35 | 2-21 2-80 | 3-20 | 2-48 
Emba : 0-62 0-91 | 1-05 | 1-35 | 0-41 
Balakhany | Trace 0-08 | 0-15 | 0-20 | 0-98 


It will be noticed that the Conradson figures for 
the crude oils are not at all in accordance with the 
nature of the oil as indicated by the results of 
oxidation. 

Chernojookov also oxidised some refined oils and 
found that two Russian refined cylinder oils which 
gave 1-30 per cent. and a trace only respectively of 
asphalts after oxidation at 250 deg. Cent. had Con- 
radson values of 3-94 and 5-56 respectively, yet 
neither formed any deposit when used with super- 
heated steam for cylinder lubrication. This work 
seems to make it plain that there is no relationship 
between the Conradson residue and the amount of 
deposit formed from Russian oils in steam cylinders. 

The Air Ministry oxidation test involves blowing 
40 c.c. of oil with 15 litres of air per hour for two 
periods of six hours each at 200 deg. Cent., the increase 
in viscosity and in carbon residue being measured. 
In the Indiana test (Barnard, et al, J., S.A.E., 1934, 
34, 167) 300 c.c. of oil is oxidised at 341 deg. Fah. at 
the rate of 10 litres of air per hour, and the times noted 
which are taken for the production of 10mg. and 
100 mg. respectively of insolubles per 10 gm. of oil. 
The viscosity of the oxidised oil is checked every 
fifty hours and the total duration of the test is from 
150 to 200 hours.. The Socony test (Auld, J., I.P.T., 
1936, 22, 57) uses 300 grammes of oil which is oxidised 
with 2 litres of air per hour at 350 deg. Fah., the oil 
being stirred at the same time. 

The two latter tests approach engine conditions 
more nearly than the Air Ministry test, though the 
latter is probably better representative of conditions 
in aeroplane engines, and the shorter time taken for 
the test is much in its favour. 

It has been stated that the oils from Pennsylvanian 
crudes give more deposit than some other oils because 
of the wax they contain, but Ries (I-E.C. Anal. Ed., 
1929, 1, 187) showed that this was not the case. He 
distilled a Pennsylvanian crude and obtained dis- 
tillates containing varying amounts of wax, depending 
upon the cut. The Conradson carbon residue was 
determined for each distillate before and after de- 
waxing, and in every case it was found that the 
residue after dewaxing was higher than before. The 
effect of the wax is twofold, in that it acts as a diluent 
and also it carries off the heavier compounds before 
they have time to crack down to carbon. This shows 
again that oils of higher volatility deposit less carbon 
than those of low volatility. 

Inasmuch as the oxidation tests show the content 
of oxidisable matter in the oil (the asphaltenes are 
produced by oxidation from originally simpler com- 
pounds) and as it has been shown that the amount of 
carbon formed under running conditions can be 
correlated with the amount of asphaltic matter pro- 
duced on oxidation (except with solvent-refined oils, 
as will be seen later), it follows that oxidation tests 
are superior to the Conradson or Ramsbottom test 
as an index of probable deposition in the cylinder 
under working conditions for oils from the same 
source. The test fails when oils of different composi- 
tions are concerned, however, as demonstrated 
already by the oils C and D referred to above, of which 
C contained 44 per cent. of residual cylinder stock. 

As a variant on a regular oxidation test Byrd and 
Vilbrandt (I.E.C., 1926, 18, 699) proposed that the 
amount of asphalt formed during the heating of an 
oil to its fire point in an open cup tester should be 
taken as a measure of its stability, and hence of its 
tendency to form deposits when used in an internal 
combustion engine. The test is unsatisfactory for 
the purpose because the amount of asphalt formed will 
depend to some extent upon the length of time during 
which the oil is heated and upon the temperature 
attained, as the figures in Table IV, obtained by 
Chernojookov, show clearly. Furthermore, the 





amount of asphalt formed in the test is so small that 
handling it becomes a matter of considerable diffi- 
culty. The maximum amount of “ fire-point carbon ”’ 
found by Byrd and Vilbrandt was 0-011 per cent. and 
the lowest 0-003 per cent. Another oil gave 0-0044 
per cent., and it would be difficult to say positively 
that the latter oil would give nearly 50 per cent. more 
deposit than the lowest, owing to the difficulty of 
the estimation. 

Byrd and Vilbrandt determined the unsaturation 
of the oils they used, and there was no correspondence 
between the unsaturation figure and the “ fire-point 
carbon.” Seeing that the unsaturated hydrocarbons 
are responsible for the formation of carbon deposits, 
it is quite obvious that the “ fire-point carbon ” 
figure proposed by Byrd and Vilbrandt is not a useful 
index to the behaviour of the oil in service. There 
was no correspondence between the fire-point carbon 
figure and the Conradson figure either, but as it has 
been shown that the Conradson figure itself is not 
always reliable this is not so important a matter. 

The nature of the deposit formed varies consider- 
ably, both from one engine to another and with the 
kind of oil used. The fuel has an influence upon the 
deposit also, though not so much as the composition 
of the oil. ; 

Livingstone, Marley, and Gruse (loc. cit.), in their 
tests found that carbon formed from Gulf Coast 
oils was generally powdery and friable over the hot 
metal areas and only slightly more coherent else- 
where. The Pennsylvanian oil which they tried gave 


‘an extremely hard adherent deposit in the hot metal 


areas and a sticky carbon in cooler parts. It was much 
the more difficult to remove. 

In later experiments Livingstone and Gruse 
(1.E.C., 1929, 21, 904) used three oils in road tests on 
sleeve valve motor coach engines. Two of the oils 
were paraffinic, one giving a high Conradson figure 
and the other a low one, and the third oil was a 
typical naphthenic oil. The low-carbon paraffinic 
oil gave deposits which were rather softer than those 
from the high-carbon paraffinic oil, which deposited 
very dense and closely adherent carbon. The carbon 
given by the naphthenic oil, on the other hand, was 
soft and powdery. The advantage of using such an 
oil as the latter kind is obvious, for suck carbon as is 
formed is either largely blown out through the ports 
or if it does accumulate is removed very easily. When 
distilled under 10 mm. absolute pressure the naph- 
thenic oil gave 90 per cent. before the cracking point 
was reached; another point in favour of the more 
volatile oils for internal combustion engines. 

From some data reported by Auld (loc. cit.) it 
appears that the method of production of the oil 
also affects the amount of carbon residue formed, 
solvent-refined oils yielding appreciably less Rams- 
bottom carbon residue after oxidation at various 
temperatures than oils conventionally refined. This 
is shown by the figures in Table V. Oils J and K had 


TaBLe V. 


Ramsbottom residue. 





Gil. After oxidation at 








Before. |— — -——— -——_———- 
200° C. | 220°C. | 240°C. 
Solvent-refined motor oil . 
litiss natin elation aide ae See 0-74 2-09 4-75 
Conventionally ref. motor; 

GP. ne i LO 2-08 4-23 7-87 
Solv. ref. aviation oil J.... 0-31 0-77 1-82 3-52 
Naphthenic base D.T.D.| 

109 spec. oil K ... ...) 0-47 | 1-35 2-79 5-10 


almost identical viscosity figures, both oils satisfying 
D.T.D. Specification 109. The two samples of motor 
oil were made from the same crude, the solvent- 
refined oil replacing the oil refined in the conventional 
manner. 

It is patent from these figures that solvent refining 
results in the removal from the oil of matter which is 
unstable and relatively easily oxidised. The Rams- 
bottom carbon residue test does not give.so true a 
picture, perhaps, as other figures given by Auld of 
the amount of asphaltenes formed at the temperatures 
quoted. None of the oils contained any before 
oxidation and the solvent-refined oils contained none 
after oxidation. As it is generally agreed that 
asphaltenes contribute largely to the formation of 
carbon in the cylinder the solvent refined oils are 
obviously the better. Actual experiments in a glycol 
cooled single-cylinder engine showed that conven- 
tionally refined high-quality oils failed almost com- 
pletely after 100 hours’ running owing to the sticking 
of the piston rings in their grooves. Similar tests 
with solvent refined oils showed the rings to be per- 
fectly free after 100 hours’ running, and the piston 
to be fit for further use without cleaning. 

The compounding of the oil with a fatty oil or fat 
with the idea of improving its oiliness has been found 
to affect the nature and amount of the deposit. Early 
work by Waters (I.E.C., 1911, 3, 812) was carried 
out with an engine oil flashing (Pensky-Martens 
closed test) at 284 deg. Fah. to which small amounts 
of rape oil, lard oil, or tallow were added. The 
samples were heated in an air bath at 250 deg. Cent. 
for five hours in glass flasks. A certain amount of 
evaporation took place and after cooling and weighing 
the oily mass left was dissolved as far as possible in 
petroleum ether, the insoluble being filtered off and 
weighed. The flasks were also weighed again to 
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determine the amount of varnish-like matter left on 
the walls. It was found that the addition of the fatty 
oil reduced the total amount of insoluble and varnish 
slightly. 

The hardness of the deposit from Pennsylvanian 
oils has been referred to in connection with internal 
combustion engines. Similar hardness and toughness 
was noticed in connection with deposits formed in 
locomotive cylinders fed with superheated steam, and 
some laboratory work was therefore carried out using 
a Pennsylvanian Bright Stock and a Western Bright 
Stock as base oils. Each oil when tested alone was 
found to yield a small amount of carbon, but as the 
requirements of the service called for an oil blended 
with rape oil experiments were also made with each 
of the base oils separately blended with 2 per cent. of 
rape oil. The Pennsylvanian Bright Stock gave a 
carbon deposit considerably greater than that given 
by the Bright Stock alone without any rape oil, and 
whilst the carbon could be scratched with a knife it 
was not brittle, but, on the contrary, was inclined to 
be tough. The blend of rape oil and Western Bright 
Stock gave a similar amount of carbon to that of the 
other blend, but it was definitely brittle and could be 
flaked off the metal surface easily. The blending with 
rape oil in the case of the two stocks mentioned led 
obviously to an increase in the amount of carbon 
formed. 

The conclusion reached was that for superheated 
steam cylinder work a Mid-Continent base oil was to 
be preferred to one blended from a Pennsylvanian 
base, as the carbon formed in the cylinders and valve 
ports has to be removed at each shopping of the 
engine, and being difficult to get at the removal is 
much facilitated if the deposit is brittle. 

The amount of deposit formed in internal com- 
bustion engines can be varied by doping the oil, as 
well as by blending. Experiments were carried out 
by King (Engineering, 1933, 136, 183) on the effect 
of the addition of tetraethy! lead to a lubricating oil 
on its oxidation, and on the performance of the oil in 
a two-stroke air-cooled motor cycle engine. The 
piston rings were cleaned and all carbon removed 
from the cylinder and piston. The engine was then 
run for 500 miles, using a proprietary mineral oil 
blend to which had been added 1 per cent. of ethy] 
fluid (60 per cent. by volume of lead tetraethyl and 
40 per cent. by volume of ethylene dibromide). The 
machine was driven as hard as possible, generally 
between 30 and 35 m.p.h., for a total distance of 500 
miles. There was no noticeable falling off in power 
when driven continuously at high speed, and climbing 
long hills at full throttle did not cause any overheating 
as normally observed. At the end of the 500 miles the 
performance was as good as at the beginning. When 
examined at the conclusion of the test a thin film of 
carbon was formed on the cylinder head, easily 
removed with the finger nail, whereas usually the 
carbon is so hard as to necessitate the use of a chisel 
to dislodge it. The piston was almost entirely free 
from carbon, and the rings were in excellent shape. 
The oil remaining in the crank case was free from 
sludge and from deposits and retained its original 
sheen. 

Further trials were made, both on the track and on 
the bench. The track trials confirmed the preliminary 
ones already mentioned, and also indicated that there 
was an economy of 20 per cent. in the amount of oil 
used. The bench tests, made with one cylinder of a 
two-cylinder, four-stroke engine (the other cylinder 
being run, but not under power, to preserve the 
balance), showed that the doped oil (the same as 
before, plus 12 c.c. per gallon of ethyl! fluid) enabled 
the engine to run for a much longer period before the 
first lubrication failure occurred, which was marked 
by a considerable falling-off in engine speed. Examina- 
tion of the piston rings showed them to be in a much 
better condition when the doped oil was used. 

Work has been carried out by Mardles in connection 
with metallic anti-oxidants for mineral lubricating 
oils. Tin was the only metal which was found to be 
effective in inhibiting oxidation, and it was discovered 
that the property was shared by certain tin com- 
pounds, among others tin oxide and tin ricinoleate. 
The effect varied according to the compound chosen, 
the type of oil and the conditions of the experiment, 
but was fairly general, particularly at temperatures 
below 250 deg. Cent. This temperature is probably 
well above the average temperature of the oil film in 
an internal combustion engine, though considerably 
below the flame temperature. 

Summing up this discussion the following points 
emerge :— 

1. Coking tests fail to indicate adequately the 
behaviour of the oil in the engine with relation to 
carbon deposition, and are useful mainly for sorting 
out oils of the same base, but arrived at by different 
blending. 

2. Oxidation tests (e.g., by blowing the oil with 
air whilst it is maintained at an elevated tempera- 
ture) are satisfactory only when straight distillates 
are concerned, and fail when oils are blended with 
residual cylinder stocks with the object of improving 
the viscosity curve. 

3. The carbonisation index (the temperature at 
which 90 per cent. of the oil is distilled off under 
1 mm. absolute pressure) gives a fair indication of 
the probable behaviour of the oil under working 
conditions, provided that the oil is not one whic 
cracks easily. . 





4. Solvent refining of oils gives products which 
are less easily oxidised than oils refined by con- 
ventional methods, and which leave less carbon 
residue in the cylinder. 

Further work is still required, however, in order to 
develop a test which is easily carried out and which is 
of fairly satisfactory reproducibility. At present the 
coking tests and the various oxidation tests are 
generally used, but the limitations which have been 
mentioned are serious. If these can be overcome in 
some way users of cylinder oils, both in steam and in 
internal combustion engines, will be much helped. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE SALARY AND STATUS OF THE ENGINEER. 

Srr,—I welcome the letter signed “ Figure of Eight ” 
and the original article which started the correspondence. 

One can agree with Mr. 8S. W. Crampton that most 
schisms would have been better avoided. But if the price 
of avoidance be the continued exploitation of the services 
of salaried members under economic compulsion, then 
most assuredly schism is not merely preferable, but 
indeed inevitable. 

If, as he says, the promotion of professional interests, 
rights, powers, and privileges is in fact a main object of 
the Institution of Civil Engineers, it has most signally 
failed in its accomplishment. 

On the contrary, it would seem from an examination of 
the rules governing professional etiquette, that they 
were framed expressly to safeguard the privileged position 
of the senior member, of established reputation, at the 
expense of the oncoming generation. 

Of course, the salaries offered by many engineers of 
repute to qualified and experienced men are so shocking 
that it is hardly surprising if these gentlemen cannot 
bear to contemplate an open inquiry. 

May I ask Mr. Crampton to refer me to the “‘ Minutes 
of Proceedings ’’ of the Institution of Civil Engineers 
recording any open discussion on the general question of 
engineering salaries and the improvement of the salaried 
engineer’s position during the past seventeen years ? 

In conclusion, I would say that what appears to me to 
be an essential step towards the goal of professional 
status for the salaried engineer is the foundation of a 
guild or federation for that specific purpose. 

London, August 3rd. CoRPORATE MEMBER. 


Str,—To strive for improvements in one’s salary and 
status is laudable. But how? Certainly not by collective 
action. Both salary and status depend upon the indi- 
vidual. No movement has succeeded, or will succeed, 
unless the objects are definite, reasonable, and limited. 
If your correspondents want a real improvement in the 
position of salaried professional engineers (and others), 
there is one long overdue in the matter of pensions. In 
this respect men in industry compare unfavourably with 
civil servants, local government officials, teachers, &c., 
who, in addition to pensions, have assured employment. 
The engineer is by nature more absorbed in the interest 
of his work and is too often apt to forget the passing years. 

If your correspondents want an object, I suggest that 
they should concentrate solely on the subject of pensions, 
so provided that change of employment can be made with- 
out regard to any industry or company. 


August 10th. “Wat TYLER.” 


HIGH-SPEED RAILWAY RUNS. 


Srr,—I was very much interested in your report of the 
test run of ‘‘ Coronation ”’ train, on page 39 of your July 
9th issue. 

I have yet to achieve a lifelong ambition to take a ride 
on a British railway train, but one thing is certain, when 
the time comes for me to achieve that ambition, the 
** Coronation ”’ trains will certainly be included. 

We are also interested in your statement regarding the 
speed of 89-1 m.p.h. from Welton to Willesden, and after 
searching our records we believe that we can offer one 
accurately timed run which is comparable. 

On August 19th, 1936, we were making some high-speed 
tests to determine the riding qualities of certain passenger 
cars under high-speed conditions. The test runs were made 
from Valparaiso to Fort Wayne, Ind., over the Fort Wayne 
Division of the Pennsylvania Railroad, a distance of 
104-54 miles. The locomotive used was No. 1649, an 
** Atlantic ” type with 23}in. by 26in. cylinders and 80in. 
driving wheels.. The train consisted of four passenger 
cars of various types, loaded with lead pigs to simulate 
fully loaded conditions, and the total weight of the four 
cars was 601,755 Ib. 

We left Valparaiso at 9.17 a.m., starting from the 
station, and stopped in Fort Wayne Station at 10.26, an 
average speed from start to stop of 90-9 m.p.h. Speed 
was reduced to approximately 50 m.p.h. over the track 
pans at Davis. An electric speed indicator in one of the 
cars registered a maximum of 106 m.p.h. for several 
miles. 

With exactly the same train, we made another run with 
another locomotive on August 29th, the locomotive used 
being a “ Pacific” type, No. 5499, having 27in. by 28in. 
cylinders and 80in. driving wheels. On this occasion we 
left Valparaiso at 11.17} a.m. and stopped at Fort Wayne 
at 12.30 p.m., an average speed of 86-5 m.p.h. On this 





trip, in addition to slowing over the track pans at Davis, 
there was a signal check at milepost 353, which brought the 
speed down momentarily to 50 m.p.h. The maximum 
speed attained on this run, as on the previous one, was 
106 m.p.h. | 

The section of track over which these tests were run is 
almost free from curves and has a maximum gradient of 
0-3 of 1 per cent. 

The above two runs constitute the maximum speeds for 
locomotives of their class of which we have record, 

L. B, Jongs 
(Engineer of Tests Pennsylvania Railroad). 
Altoona, Pa., July 27th. 


LANGSTONE AERODROME AND TIDAL 
POWER. 

Srr,—I must confess that the queries contained in my 
previous letter of July 23rd were put forward in no 
optimistic spirit and, whilst acknowledging Mr. Oates’ 
courteous reply, I find my pessimism justified. 

Under existing conditions tidal influx and efflux main- 
tains deep water in the entrances to Langstone and 
Chichester harbours. Should, however, barrages be con- 
structed across these entrances these tidal movements 
would entirely cease, with the consequence that within a 
comparatively short period the littoral drift of material 
would fill up the existing deep water to an extent corre- 
sponding with the present foreshore on either side of the 
entrances, thus choking such sluices as might have been 


. | fitted and rendering them inoperative. 


As your correspondent’s proposals depend on the free 
and continued functioning of the sluices, it would appear 
that the idea of producing tidal power in connection with 
the works envisaged for the Langstone Airport must be 
abandoned INQUISITIVE. 

London, August 9th. 


LOCOMOTIVE DESIGN. 

Srr,—I have read with great interest your editorial 
comments on the “ 4444 ’’ new engine of the Pennsylvania 
and B. and O. railroads, and I wonder why, in America, 
the Garratt engines do not make any headway, and why, 
when large power is required, they resort to purely new 
designs, as on the Pennsylvania, or to the ‘‘ Mallet ’’ type. 

It is unnecessary to emphasise the well-known advan- 
tages of the ‘‘ Garratt ' type for large output of power, 
but the remarkable ability of these engines to be run at 
high speeds is less known. These qualities have been 
amply demonstrated by the trial runs of the Algerian 
Railway engines, on the Nord system, and are amply con- 
firmed in actual working in Algeria. These engines, with 
6ft. wheels, are able to maintain a speed of over 70 m.p.h. 
without difficulty, with considerable loads, on heavily 
graded lines; it is surprising, therefore, to see that 
American engineers seem to ignore this type. 

London, August 6th. P. DE MALGLAIVE. 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





TESTING OF ZINC COATING ON GALVANISED 
ARTICLES. 


No. 729—1937. A few years ago the British Standards 
Institution published a specification (B.S.S. No. 443) 
dealing with the Testing of the Zine Coating on Galvanized 
Wire. A co nding specification has now been pub- 
lished for the Testing of the Zine Coating on Galvanised 
Articles other than Wire. In drafting this new specifica- 
tion the Committee fully appreciated the fact that the 
copper sulphate test, as originally devised by the late Sir 
William Preece, was intended to be applied only to wires 
galvanised by the hot dipping process. Even when 
applied to wires the test gives only a limited amount of 
information regarding the quality of the zinc coating, in 
that it gives an indication of the thickness and continuity 
of the zine deposit, but does not reveal whether the deposit 
is properly adherent. Subject to these limitations the 
test has proved satisfactory for galvanised wires and has 
been extensively adopted on account of its simplicity. 

In the absence of any generally accepted alternative 
test for galvanised articles other than wires, the copper 
sulphate test has also been extensively applied to many 
such articles, although, as stated above, the test was 
originally intended to be applied to wire only. There are, 
however, obvious practical limitations, on the grounds of 
expense and convenience, to the use of the test for articles 
of large size or very irregular shape. The new specification, 
No. 729, endeavours to indicate broadly the types and sizes 
of articles for which the test is suitable and to lay down the 
technique to be followed when carrying out the test. This 
test is applicable to small articles with a coating sub- 
stantially of zinc deposited by galvanising, sherardising, 
or other process. The specification points out that for 
larger articles, e.g., galvanised sheets, visual i ction 
after storage is usually relied upon. Such articles are 
individually dipped in the galvanising bath and a test, 
to be of any value, should be applied to each individual 
article. As this involves the destruction of the zinc coating 
the procedure is clearly impracticable and some test other 
than the copper sulphate test must be employed. The 
specification deals fully with the preparation of the 
samples and the method of performing the copper sulphate 
dipping test, including the method of preparing the 
standard solution. Details are also given of the types and 
sizes of articles which are considered suitable for sub- 
jection to the standard copper sulphate test. 
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Rail and Road. 


NEw JUGOSLAVIAN HIGH-SPEED TRAIN.—A new express 
service is to be introduced between Belgrade and Zagreb, 
in Jugoslavia. At present the 280 miles between these 
towns is covered by the Simplon-Orient express in just 
over seven hours. The new service will take five hours. 
There will be four intermediate stops. The weight of the 
train, which will be drawn by a streamlined engine, will be 
limited to 120 tons. 


G.W.R. Linge MainTENANCE PrizEs.—Awards for the 





best-kept lengths of the 9039 miles of permanent way on | R]; 


the Great Western Railway Company have just been made 
to one gang in each of the eleven engineering divisions on 
the company’s system. In judging, the divisional engineers 
take into account the ect alignment of the track, 
drainage, ballasting, fi m from weeds, the maintenance 
of fences, hedges, cuttings, embankments and footpaths, 
and the general tidiness of the length. 


G.W.R. AppointmENTs.—The following appointments 
are announced by the Great Western Railway Company :— 
Mr. K. J. Cook, Assistant Locomotive Works Manager, 
Swindon, to be Manager, Locomotive Works, Swindon ; 
Mr. H, Randle, Assistant to Carriage and Wagon Works 
Manager, Swindon, to be Assistant Locomotive Works 
Manager, indon; Mr. C. H. Whitelegye, General 
Assistant and Parliamentary Agent, Solicitor’s Depart- 
ment, Paddington, to be Assistant Solicitor and Parlia- 
mentary Agent, Paddington. 

Report oN L.M.S. Accrpent Near SANDAL AND 
Watton Sration.—The Ministry of Transport rt 
has been issued on the accident which occurred av chou 
11.43 a.m. on Sunday, May 30th, near Sandal and Walton 
Station, on the London, Midland and Scottish Railway. 
A special excursion train from Todmorden to Birmingham 
was traversing facing points when the last coach was 
derailed. Signal and permanent way gangs were at work 
on the line at the time of the accident, and after the acci- 
dent it was found that the toe of the right-hand switch 
rail was almost against the stock rail and that all three 
stretcher bars and the detector rod had been uncoupled. 
There were slight markings on the inside of the switch rail 
which confirmed this as the exact cause of the derailment. 
Colonel Trench concluded that responsibility for the acci- 
dent must be shared between the two men in charge of 
the gangs between whom there was a misunderstanding of 
a verbal message. 


New BripcE at Upron-on-SEVERN.—The eighty-year- 
old bridge over the river Severn at Upton-on-Severn, 
Worcestershire, forming part of the road from Great 
Malvern to Pershore, is to be replaced by a new steel 
bridge a little further upstream. Together with other road 
improvements on either side of the river, the bridge is 
estimated to cost £65,000. The old bridge in its original 
state had four fixed spans, but in 1889 one of the spans 
was superseded with a swing span. The bridge has become 
inadequate for the volume of traffic and is too weak to 
continue carrying present-day loads. In the new bridge 
the number of spans will be reduced to three and there 
will be no opening span. The bridge will accommodate a 
21ft. carriageway with two cantilevered footpaths, each 
6ft. wide. On the northern side of the river a new viaduct 
and approach road, 300 yards long, will be built ; on the 
other side the improvements will include the widening of 
Church-street and High-street and the construction of an 
access road. Work will be put in hand as soon as the con- 
tract is let, and it is hoped to complete the scheme by the 
end of next year. On completion of the new bridge the 
existing one will be demolished. 


L.M.S. ScHeME FoR NEw Lonpon Depor.—Nearly 
£400,000 is to be spent by the London, Midland and Scot- 
tish Railway Company on the provision of a large modern 
carriage shed, and new carriage marshalling and storage 
sidings, on a site near the company’s Stonebridge Park 
power station between Willesden Junction and Wembley 
Station. This project is the first stage of the big scheme for 
the reconstruction of Euston Station, detailed plans for 
which are now being considered. The new carriage shed 
and sidings will augment the existing facilities for dealing 
with carriages during the period of reconstruction of 
Euston, and will a permanently increased accom- 
modation to enable the coaching stock to be efficiently 
dealt with on completion of the new station. The scheme, 
will give additional accommodation for 600 coaches, 
while the new shed will make it possible for 200 coaches 
at a time to be prepared and equipped under cover, pre- 
paratory to being marshalled into trains for departure. In 
connection with the earrying out of this scheme oppor- 
tunity is being taken to increase the siding accommodation 
for the reception of goods trains from the Midlands and 
North at Sudbury Sidings, Willesden, thus easing the 
working of traffic in the London-bound direction. 


Raitways InN S1am.—In his recent report on the 
economic and commercial conditions in Siam, Mr. J. 
Bailey says that at the end of 1936 the Royal State 
Railways of Siam comprised 3071 kiloms. of single and 
28 kiloms. of double metre-gauge track open to traffic. 
From Bangkok the Southern trunk line runs down the 
Peninsula and bifurcates at Haad Yai, near the Malayan 
border, to pears epee! and to Sungei Golok. The Eastern 
line runs from gkok to the Cambodian frontier at 
Aranya Pradesa. The provincial terminus of the 
Northern line is Chiengmai and of the North-Eastern 
Varindra (for Ubol). From this latter line a branch is 
open to Khon Kaen, whence construction is being con- 
tinued north to Udorn. Lines are under survey from 
Udorn to Nong Kai and from a point near Khon Kaen to 
Nakon Panom on the French frontier. The line north- 
wards from Bangkok is being doubled; 28 kiloms. are 
open to traffic, and earthwork on an additional 80 kiloms. 
has been completed. An up-to-date marshalling yard 
has been laid out a few miles from Bangkok at the junction 
of the Northern and Southern system, and the Bangkok 
terminus and yard are being remodelled. The railways 
have been handicapped of late by a shortage of rolling 
stock, but important additions have recently been made 
in the form of 300 wagons and eight “ Mikado” loco- 
motives from Japan; two Garrett locomotives are on 
order from Germany. 





Miscellanea. 





New CaNnaDIAN Sutpuite Miti.—A new sulphite mill 
is to be built at a cost of over 5 million dollars, on the 
Big Pic River limits in Northern Ontario. 


THE British Founpry ScHooi.—At the annual meeting 
of the Governing Body of the British Foundry School it 
was reported that the number of students attending the 
School last year fell from thirteen to five. 


A New TynesIpE Facrory.—The new plywood factory 
being built at Willington Quay on Tyne, on the old site of 
i *s shipyard, will probably be opened before 
the end of this year. The new works are owned by Tyne 
Plywood Works, Ltd. 


Mantta Rope TREaTMENT.—If kept under sea water 
for over ten months Manila rope only retains about 13 per 
cent. of its original strength. Correct treatment of the 
rope, such as with a 10 per cent. solution of copper resinate 
in creosote oil, will enable the rope to retain about 70 per 
cent. of its strength. 

SrrkRLINcsHIRE WateR Suppty ScHEME.—At a recent 
inspection of the preliminary work carried out in connec- 
tion with the damming of the river Carron to form a 
reservoir in the Denny Hills, it was pointed out that the 
entire scheme would cost about £250,000. It is planned 
to complete the scheme, which was started in 1935, in 
about two years. 

San Gasrre, Dam.—Work has been finished on the 
San Gabriel No. 1 Dam in Los Angeles County, United 
States. The rockfill structure, which rises 355ft. above 
bedrock, is 2000ft. thick at the base, and has a crest length 
of 1670ft. and contains 10,572,000 cubic yards of rock. 
Built at a cost of nearly 17 million dollars, it is the highest 
dam of this type ever constructed. 

Scortish SpeciaL ArEas.—On the new industrial 
estate which is being established at Hillington, near 
G w, with the assistance of the Commissioner for the 
Special Areas, by the Scottish Industrial Estates, Ltd., 
thirty standard unit factories, with a total floor space of 
173,200 square feet, are in course of construction, as well 
as fourteen “ nest ” factories with a floor space of 16,800 
square feet. “ 

New Rotime Mitzi at Corspy.—On Monday, August 
9th, work was begun on the foundations of the new rolling 
mill plant at Corby. The new works are the outcome of an 
agreement reached by Stewarts and Lloyds, Ltd., and the 
Lancashire Steel Corporation, a Bank of England sub- 
sidiary. A new company has been formed under the 
chairmanship of Mr. John E. James, the chairman and 
managing director of the Lancashire Steel Corporation. 
The other directors of the company are Sir William P. 
Rylands, Mr. Robert Paterson, Mr. Allen C. Macdiarmid, 
Mr. J. R. Menzies Wilson, and Mr. William F. C. McClure. 


Execrriciry Suppty tv Iretanp.—In Ireland elec- 
tricity supply is controlled by two concerns—the Elec- 
tricity Supply Board in the Irish Free State, and the 
Electricity Board for Northern Ireland. The report for 
the year ending March 31st of the former concern shows 
that during the year the Shannon networks were extended 
to twenty-four new areas, bringing the total now served 
to 256. Consumers increased by 13,779 to 130,483, and 
the total units sold numbered 218,758,085. The report 
for the year ended December 31st, 1936 of the Electricity 

for Northern Ireland, states that the number of 
units sold was 3,048,000 and the number of consumers 
was 31,515. 

AccipENTs IN Mrvnes.—The Mines Department has 
issued its report on the number of persons killed and 
seriously injured in the coal mines of this country during 
the five weeks ended July 17th last. They are as follows : 
—Underground : At the face, 33 killed and 131 injured ; 
on roads, 8 killed and 24 injured; run over or crushed 
by tubs, 21 killed and 61 injured ; other haulage accidents, 
2 killed and 16 injured; other underground accidents 
accounted for 12 deaths and 63 serious injuries. In surface 
accidents two were killed and seven injured on railway 
sidings and tramways, and in other surface accidents one 
was killed and 22 injured. The total for the five weeks 
was 109 killed and 335 injured. 

EARTHQUAKES aT BouLpER Dam.—A note in Engi- 
neering News-Record states that earthquakes at Boulder 
Dam continued through the first half of 1937, and, 
although no serious damage resulted, the frequency of 
the shocks now occurring where none were reported before 
the dam was built has given rise to much speculation as 
to whether the cause lies in the new load placed on the 
earth’s crust by Lake Mead. The U.S. Coast and Geodetic 
Survey now has three 12in. accelero hs in or near 
Boulder Dam. Their first records were e on April 27th, 
1937. Prior to that date intensities were estimated. 
Between September 7th, 1936, and July Ist, 1937, forty- 
nine earthquakes were reported or recorded. It is pro- 

to make two more instrument installations, one on 
either side of Lake Mead, in order to obtain further infor- 
mation on the origin of the shocks. 

A New Form or SHELLAc.—An article in the Chemical 
Trades Journal and Chemical Engineer describes a modified 
form of shellac claimed to possess distinct advantages 
from the standpoint of the using industries, which is now 
being manufactured in Belgium. The patent description 
discloses a method for the manufacture of shellac in fine 
needle form by the application of any convenient type of 
spinning process, the filaments of shellac being collected 
by the open system or on a conveyor surface. It is pointed 
out in the patent specification that whereas shellac in the 
button form usually contains about 25 per cent. of residual 
moisture, and shellac in powder or leaf form about 5 per 
cent., needle shellac does not contain more than 2 per 
cent. of water. This low moisture content imparts 
excellent keeping properties to the material. It can be 
stored unchanged almost indefinitely without the neces- 
sity for any special precautions for prohibiting the access 
of light or air, though it is advisable when storing or 
shipping in metal containers to make use of a fairly air- 
tight lid. A further advantage claimed for the needle 
shellac is the ease and rapidity with which it goes into 
solution, as a result of the enormous surface area of 
the needle form product per unit weight. 





Air and Water. 


THe “ LevratHan.”—According to Press reports, an 
effort is being made to purchase the United States liner 
** Leviathan ”’ for breaking up at Rosyth. Some time ago 
it. was stated by her owners that she was not available 
for breaking up. 


PaLestineE Civiz Arr Service.—The first civil air 
service in Palestine has been opened. To begin with the 
service will be between Lydda and Haifa, and later other 
routes are to be opened by the operating company, 
Palestine Airways, Ltd. 

Two Ar Liver CrasHEes.—On Tuesday, August 3rd, 
fourteen persons lost their lives when a Pan-American 
air liner crashed into the sea off Panama. When an 
Italian south-bound air liner crashed at Wadi Halfa on 
Monday, August 2nd, nine persons were killed. 


SHIPBUILDING ON THE CLYDE,—During July eight ships 

aggregating 21,947 gross tons were launched on the Clyde. 
Fifty-five ships of 187,946 tons gross have been launched 
on the Clyde this year up to date, and it is estimated 
that a further 200,000 tons will be launched by the end 
of 1937. 
- Panama CanaL Locxs.—Work is to begin in the United 
States on the design of a new set of locks for the Panama 
Canal. The work is estimated to cost one hundred and 
fifty million dollars and it is expected that ten years will 
be oceupied in preparing the plans and another ten years 
on construction. 


ProposeD Soviet Barrixesnip.—According to Press 
reports, a Soviet commission is negotiating with private 
shipbuilding companies in the United States for the con- 
struction of a 35,000-ton battleship. The ship will be 
armed with nine l6in. guns and it is expected that later 
two more ships will be ordered. 

Sypney Empree Arm Service Terminat.—The Aus- 
tralian Government has decided to establish the Sydney 
terminal of the Empire air mail service at Rose Bay. 
Owing to the difficulty in completing the bases at Darwin 
and Sydney before the wet season, it is unlikely that the 
use of flying boats will be extended to Australia before 
the middle of next year. 


Drepernc Montreat Harsour.—The General Dredg- 
ing Contractors Company, of Montreal, has been awarded 
a contract, valued at £2,300,000, by the Canadian Govern- 
ment for the completion of the ing of the St. 
Lawrence Ship Canal. The Government has sold the whole 
of its dredging equipment, which has been at work for a 
number of years, to the contracting company. 


New American Warsurps.—The two new 35,000-ton 
battleships to be built for the United States Navy are to 
be named “‘ North Carolina” and ‘‘ Washington.” The 
new cruiser “Brooklyn” is to be commissioned in 
September and the “ Honolulu” launched in August. 
The designs of the new battleships, each of which will cost 
about sixty million dollars, are now being prepared. 


THe Navat Arr Section.—An Admiralty announce- 
ment states that Rear-Admiral John H. D. Cunningham 
has been appointed a Lord Commissioner of Admiralty 
and Assistant Chief of Naval Staff (Air). Rear-Admiral 
Cunningham’s appointment is a new one. He has been 
supervising the Air Division for some time, and the 
inclusion of the word “‘ Air” in his appointment follows 
the Government’s decision that all seaborne aircraft shall 
be administered by the Admiralty. 

New Liuresoats.—The Royal National Lifeboat Insti- 
tution has built a new motor lifeboat for its station at 
Fraserburgh, in Aberdeenshire. Built at a cost of £8000, 
the new boat is of the ““ Watson ” cabin type, and is pro- 
pelled by two 40 H.P. oil engines, giving a speed of over 
8 knots and a range of 200 miles at full speed. As a result 
of a gift of £3200, the Institution is replacing the pulling 
and sailing lifeboat at Jersey with one of the light “ Liver- 
pool ” type, with a speed of 7 knots, a range of 100 miles, 
and a capacity for thirty people. 

Aw Unusuat Motor PassencEr Sxip.—For service on 
the Norwegian Fjords a somewhat unusual type of motor 
passenger vessel has recently been completed. The new 
ship, named the “ Ekspress,” has, with the exception of 
the bridge, been entirely covered in with a streamline 
casing. The passenger saloon has large windows, and easy 
chairs are placed in pairs along either side. A six-cylinder 
M.A.N. oil engine gave the vessel a speed of 13 knots on 
trials. With a length of 100ft. and a beam of 15ft., the 
ship has a gross tonnage of about 50 tons and carries 160 


passengers. 

Deatu oF Mr. L. Ropner.—We regret to note the 
death of Mr. Leonard Ropner, the well-known Tees ship- 
builder. He served his apprenticeship with Denny 
Brothers, of Dumbarton. In 1891 he entered the firm of 
Ropner and Sons, Ltd., of Stockton, and five years later 
became manager, holding that position until 1903. In 
1919, with Mr. Robert Ropner, he became joint manager 
of the reconstructed firm known as Ropner Shipbuilding 
and Ship-repairing (Stockton), Ltd. Mr. Ropner took 
an active part in the organisation of the shipbuilding 
industry and was President of the Shipbuilding Em- 
ployers’ Federation in 1922-23, and for a number of years 
he was Chairman and Vice-Chairman of the Tees and 
Hartlepool Shipbuilders’ Association. 


New Drae Suction Hopper DrepGER.—A new drag 
suction hopper dredger has been built for work at the 
port of Basrah, in Iraq, by Wm. Simons and Co., Ltd. 
The vessel is fitted with two sets of triple-expansion, 
surface-condensing engines, and steam is supplied by three 
cylindrical multi-tubular boilers, fitted with forced draught 
and oil-burning installation. The dredging outfit consists 
of a set of triple-expansion engines, driving a centrifugal 
pump, coupled to a suction pipe, fitted in a frame carrying 
a drag head, and has a dredging capacity of 2000 tons of 
solids per hour. The suction frame is designed to dredge 
to a depth of 45ft. under water. The hopper is of the dry- 
bottom type, arranged for discharging by the suction pump 
through suitable ducts with very extensive flushing and 
sluicing arrangements. Special arrangements are pro- 
vided whereby the material may be discharged ashore or 
through a floating pipe line. 
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THE INCREASING COMPLEXITY OF AN 
ENGINEER’S EDUCATION. 


Cause for a considerable amount of thought 
and for a certain amount of disquiet is to be found 
in the fact that, with the passage of the years, the 
courses of instruction provided at our centres of 
engineering education are becoming increasingly 
ramified and are spreading to an ever-widening 
range of subjects. We cannot—some will be 
tempted to add Alas—return to the days, sixty or 
seventy years ago, when an engineer’s scientific 
training was considered to be satisfactory if he 
possessed a knowledge of elementary mathe- 
matics, had a smattering of chemistry, was familiar 
with the properties of saturated steam as used in 
reciprocating engines and knew something about 
the behaviour of iron and steel under stress. The 
developments which have taken place in engineer- 
ing since those days have inevitably had their 
repercussion on the curriculum of the engineer’s 
education. The advent of the internal combustion 
engine, the steam turbine and electricity as a 
driving agent has greatly enlarged the scope which 
the embryo engineer’s studies must cover. He 
must, too, if his education is to be acceptably 
complete, make himself acquainted with recent 
developments in metallurgy and fuel technology, 
pay some attention to design in reinforced concrete 
and devote a certain amount of his time to the 
study of hydraulics, geology and aeronautics. 
Even this list is not exhaustive. Surveying and 
geodesy are to be found included in some curricula 
not intended solely for civil engineering students, 
while workshop management, economics and at 
least one foreign language are compulsory subjects 
at certain centres. In the near future other 
subjects will doubtlessly be added to those which a 
budding engineer is expected to study during his 
period of training, one of the more important and 





obvious being the theory and practice of design in 
plastics. 

The increasing complexity of an engineer’s 
education is paralleled by that found in the training 
for other scientific professions, notably the medical 
profession. It springs not merely from the addi- 
tional number of subjects which must be studied, 
but also from the extended range over which the 
study of any one subject must now be pursued. 
The engineer’s chemical knowledge can no longer 
be comfortably confined tu an understanding of 
the combustion of coal. He has other fuels, gaseous, 
liquid and powdered, to consider, he must under- 
stand the chemical aspects of water softening and 
of corrosion and be acquainted with the physico- 
chemical phenomena of lubrication. In his studies 
of the strength of materials he cannot rest content 
with a simple knowledge of the elastic behaviour 
of metals under pure tension, compression or 
shear, but must probe the mysteries of fatigue, 
creep and combined stresses and investigate the 
phenomena of hardness, heat treatment and 
resistance to wear. In his physical studies he 
must extend his learning far beyond simple 
examples of the application of Newton’s laws. 
He need, it is true, pay only academic service 
to Einstein’s doctrine but if he would equip himself 
thoroughly for the practice of his profession he 
must make himself familiar with gyroscopics, the 
theory of oscillations and vibrations and other 
physical subjects which until comparatively 
recently were regarded as suitable only for the 
higher specialist. He may no longer, as earlier 
generations of students did, evade with impunity 
the subjects of sound and light. The third member 
of the old trilogy, heat, has become the science of 
thermodynamics and as such dominates many of 
his class-room hours. The additional number of 
subjects which must be studied and the extended 
range over which each must be pursued do not 
exhaust the factors which act to increase the com- 
plexity of an engineer’s education. Modern 
methods of instruction insist—and very rightly 
too—that lectures and private reading are not by 
themselves sufficient. In every subject lending 
itself to practical treatment laboratory courses are 


| commonly provided to supplement the spoken or 


written word. These courses, together with a con- 
siderable amount of “ drawing-office ” work and 
geological and surveying expeditions, commonly 
absorb well over half the number of hours covered 
by the official curriculum. In some few cases— 
fortunately not many—the student’s time is still 
farther encroached upon by attendance at classes 
of instruction in practical workshop processes. 
Some relief from the consequences of all these 
developments in the scientific education of engi- 
neers would be afforded by a proportionate increase 
in the time allowed for it. Actually, however, the 
period of instruction has in effect been officially 
standardised for a long time at three years and has 
not changed with the growth in the volume and 
intensity of the work to be accomplished within 
it. It is true that many students to-day find it 
necessary to devote an extra year to their studies. 
This procedure cannot, however, be regarded as 
wholly satisfactory. To spend four years on a 
course designed to be covered in three must, in 
general, yield a poorer result than to devote four 
years to the same course spread over the full 
period. It is evident that within the framework of 
the existing three-year system the extra fourth 
year must be devoted, wholly or largely, to a 
repetition of earlier studies which the student has 
failed fully to assimilate. 

Our university and college authorities, it is 
clear, are faced with a problem which, with the 
passage of time, is becoming increasingly difficult 
to solve. They must endeavour to keep pace with 
the scientific and practical evolution of engineering 
in all its branches and at the same time avoid 
prolonging the already lengthy period of prepara- 
tion required of those who would enter the pro- 
fession. In their efforts to solve this problem they 
are, it is to be feared, being forced to a course 
which, in the majority of cases, produces one or 
other of two undesirable results. The average 
student of engineering, on completion of his 
collegiate training, is endowed with only a super- 
ficial knowledge of its scientific side, a knowledge 
composed largely of facts and figures and detailed 
technicalities the acquisition of which has little 
or no cultural value. Alternatively if he would 
find time to complete his scientific studies in a 
more or less satisfactory manner he must curtail 
the other part of his training, the invaluable 
formative part represented by his period of appren- 
ticeship in the works. One may wonder whether 
in their endeavour conscientiously to cover the 





ever expanding field of engineering science our 
university and college authorities are not becoming 
immersed in detail and are losing sight of their 
prime object, the cultivation in their students of a 
scientific habit of thought and the development of 
their initiative. Too often, we fear, the principal 
effect achieved by modern courses of instruction in 
engineering science is to encourage in the student 
an unhealthy respect for precedent and an un- 
reasoning worship. of authority. The drafting of 
an engineering curriculum which would meet all 
requirements would no doubt be an immensely 
difficult and, almost certainly, an impossible task. 
We may, however, ask whether the ideal is likely 
to be most nearly approached by proceeding on the 
basis that, as the average student does not 
know precisely which branch or sub-division of 
engineering he will eventually enter, it is necessary 
to instruct him in the elements of all. Is not the 
nearest to the ideal more likely to be found in a 
curriculum which, concentrating on the full 
development of a few carefully selected subjects, 
would endow the student with the mental equip- 
ment requisite to make himself quickly familiar 
with the special intricacies of the particular branch 
with which subsequently he becomes associated 4 


Trade Exhibits in Museums. 


Tur Science Museum at South Kensington 
is one of those national institutions of which even 
the millions who have never been within its doors 
are proud. We imagine that even those who think 
no money is well spent that is not expended on 
the poor do not grudge the several thousands 
that are required for its continual expansion and 
the annual cost of its maintenance. Perhaps they 
recognise more and more as time goes on that as 
long as mankind loves collections, the scientific 
relics in a museum are a national asset of the same 
kind, if not of the same proportions, as the pictures 
in the National Gallery. Such, indeed, they are. 
Does anyone doubt that if, one of these fine days, 
some foreign power succeeded in sacking London, 
the treasures of the Science Museum would be as 
surely docketed for acquisition as those of the 
classical buildings in Bloomsbury and Trafalgar- 
square? Even the name, the Science Museum— 
which, by the way, is a hopeless misdescription— 
does not antagonise those to whom science is 
anathema. Those that visit its galleries know 
that it is rather a museum of technology and 
industry than of science in the accepted narrow 
meaning of that word. Indeed, it may be said 
that the genuinely scientific side of the Museum 
is practically swamped by the technological and 
industrial. That, in view of the genesis of the 
institution—a collection of models from H.M. 
Patent Office—is hardly to be wondered at. It 
is primarily a technological museum, and we hope 
that it will always so remain; perhaps some day 
some rich man will endow a new museum, a real 
temple of the sciences, in which all the sciences 
which are fit for public consumption will be repre- 
sented by equipment and frequent demonstration. 
It might do much to make the citizens of this 
country more scientific-minded. 

The technological development of the Science 
Museum has led by inappreciable steps to a practice 
to which we referred nearly two years ago, and 
which we believe still calls for attention. The 
contents of the Museum may be divided into two 
broad classes. In the first are objects of antiquarian 
value and interest—like the wonderful collection 
of old steam engines and ship models—and, 
in the second, technological exhibits of recent 
inventions. We recognise that as the years 
flow over their heads, these modern things will 
become antiquities, and that, in consequence, 
there is a sound argument for their preservation. 
But we venture to suggest to the Advisory Council 
of the Museum that a little more discretion might 
be exercised ; we suggest that proprietary articles 
which may be seen in shop windows should only 
be given valuable space when they have obviously 
some instructional value, or, alternatively, when 
the essential working parts are displayed. For 
example, comptometers and their kindred should 
be dissected and, in general, either the mechanisms 
of any machine or a workable model of them should 
be displayed. In the optical gallery there is a 
collection of cameras, cinematograph projectors, 
and similar devices. In most of them there is 
mechanism for the operation of a shutter, for the 
feeding of a film, and so on. But the visitor 
will probably learn less from the exhibits in the 
Museum than he would from an intelligent assistant 
in the shops where such things are sold. Frankly, 
it must be admitted that the exhibits may have an 
advertising value, but have no educational value. 
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We think it would be well if the Advisory Council 
of the Museum were to refuse to accept any 
exhibit unless it be definitely prepared for exhibi- 
tion by sectioning, removal of unessentials, or 
otherwise presented in an exclusive fashion. 
Even regarded from the view of antiquarian 
interest that would be a good thing. It is not the 
external appearance, but the developments in 
the mechanism that will interest future genera- 
tions. In the case of larger exhibits like boilers, 
internal combustion engines, locomotives, turbines, 
furnaces, &c., the sectionalising method is pursued 
with great advantage to the serious visitor. The 
educational value of the exhibits is thereby 
increased out of all computation. Even the casual 
visitor may acquire from such _sectionalised 
objects a knowledge of their working parts that 


he would never get from written or oral descrip- 
tions and the expert may find it the readiest 
means of enlightenment. 

There is continual regret that the Science 
Museum is not big enough. Every year exhibits 
of antiquarian interest have to be refused because 
there is no room to house them. Extensions are 
in view, and will have to be carried out. Year after 
year they are crowded out of the Estimates. 
There is always something or other that is con- 
sidered more important. But is it not possible 
that even now more room might be made by the 
exclusion of “ proprietary ’’ exhibits which, in 
their present form, are without technical value, 
or of exhibits which are multiplied in number 
beyond necessary limits, such, for example, as 





the aeroplane engines ? 








New Harbour Works in China. 


(By a Far Eastern Correspondent.) 


HE arrival of Mr. E. P. Goodrich, a prominent 
engineer from the U.S.A., in Canton calls to 
mind that the Chinese are anxious to create a modern 
port at Whampoa, some 80 miles up the river and 
inland from Hong Kong. They also wish to estab- 
lish a merchant marine in order to obtain a share of 
the trans-Pacific trade. There have been official 
announcements of an ambitious scheme of port 
development at Whampoa. Mr. Goodrich has been 
commissioned by the President of the Chinese 
Republic, Chiang Kai Shek, to build a modern harbour 
at that place, near to Canton, the first contract to 
cost approximately 2,000,000 Chinese dollars. This 
is said to be but the beginning of a gradual, but 
tremendous, harbour and shipbuilding programme 
in China. The great increase in the Central Govern- 
ment’s revenue, anticipated in the estimates for 
1937-38, is, according to foreign experts, justified. 
The large sum allocated to reconstruction will 
include considerable expenditure on engineering 
projects in China. The sailing vessels engaged in 
the pioneer foreign trade at Canton were able to 
proceed up the river as far as Whampoa, but for 
several decades the anchorage has been deserted. 
The present depth of harbour there is only 20ft. 
It will be a most costly business to create and main- 
tain a fairway for big ships to navigate up to 
Whampoa, and the scheme is not favoured by tech- 
nical experts. Other works are more urgent. 


Far EASTERN HARBOURS. 


In recent years there have been some very 
important harbour works carried out on the China 
Coast. The enormous silt deposits brought down by 
China’s rivers necessitate continuous dredging. The 
Chinese Central Government has appointed various 
commissions to study the technical problems of river 
conservancy and port development. Useful data 
has been accumulated, but financial difficulties have 
not yet been solved. It is the avowed policy of the 
Chinese Government to increase the foreign trade 
of the country. The fact that of the total revenue 
estimated for the next financial year nearly one- 
third is expected to be collected from the Customs 
partially explains that ambition. Any improvement 
in harbours in countries adjoining China will help 
to increase the foreign trade and Custom’s revenue. 
There is a most important trade between Siam and 
China, in which British shipping companies are 
interested. Towards the end of June there was a 
meeting of over forty representatives of twenty-seven 
firms, and the British, Belgian, and Netherlands 
Legations at Bangkok, convened to learn the details 
connected with the tenders for the lay-out and plan- 
ning of port improvements at Bangkok. These 
proposals include railway connections, a quay 1800 m. 
long, modern labour-saving devices, including 
machinery for loading and unloading cargo, water 
supply, &c. The Committee wishes to have estimates 
of the cost of a general design, in Siamese currency, 
but it has published no statement concerning 
the funds immediately available. Any improve- 
ment in this port must benefit owners of ships trading 
with Siam. The splendid harbour works carried 
out in recent years in the Dutch East Indies deserve 
praise for the designers and contractors. 

The Whangpoo Conservancy Board is concerned 
with the approaches, from the Pacific Ocean, along 
the mouth of the Yangtze and Whangpoo rivers, 
to the port of Shanghai. There is no other centre of 
trade and industry which is so dependent upon the 
work of harbour engineers for its existence. The 
funds needed to maintain the fairway are obtained 
from taxes, collected by the Chinese Maritime 
Customs, on foreign trade with Shanghai. The total 
cost of maintaining a fairway for ships to reach 
Shanghai during less than the last half-century is 
estimated at about £4,000,000. Two of the largest 
dredgers in existence, supplied by a German firm, 
will be used to keep the fairway clear of the enormous 





volume of silt brought down by the giant Yangtze 
River. 

The plans for dredging, &c., of the channel have 
in the past been prepared and carried out by 
European engineers appointed by the foreign con- 
trolled Maritime Customs Service of China. There 
is now a least lowest depth of water of about 26ft. 
over a bottom width of 500ft., and a through navig- 
able depth of 28ft. at low water. Constant dredging 
is imperative. 


HaRBouR ENGINEERS IN CHINA. 


Although for many centuries the inland water- 
ways of China were the highways of the country, 
no attention was given to ocean ports until compara- 
tively recent years. The enormous increase in the 
size of ships and in the volume of shipping on the 
China Coast, compelled those interested in foreign 
trade to agitate for harbour improvements. Works 
of great magnitude have been carried out during 
this century, but many others are needed and should 
be carefully planned and efficiently supervised. 

Mr. Hsueh is not the first Chinese to become 
famous for controlling waterways, although he is a 
pioneer in his own country of the application of 
modern scientific knowledge to these problems. 

In the mythical Golden Age of China the Emperor 
Yu is reputed to have earned the Imperial throne 
because of his valuable hydraulic engineering works. 
Nearly all of the ancient historical books contain 
long references to the control of the watercourses 
of the country. The ancient engineers, Li Ping and 
Wen Ang, were deified for their irrigation work. 

Thousands of miles of navigable canal have been 
made by direct excavation; the Grand Canal in 
North China still retains the premier position in the 
world as a man-made waterway. Elaborate diver- 
sions of streams and the impounding of water for 
irrigation occurs everywhere in the huge areas of 
Central and South China where rice is grown. Exten- 
sive dykes and sluice construction, for flood preven- 
tion, have not prevented terrible devastation in 
recent years, caused by the overflow of the Yangtze 
and Yellow rivers. Unfortunately, many major 
schemes have proved partially ineffective because 
of a lack of scientific knowledge of meteorology, 
hydro-dynamics, and hydrology. More attention 
is now being given to the study of these problems in 
China. 

In order that the reader may appreciate the need 
of the port development in China, it may be men- 
tioned that in the boom year of 1922 Hong Kong 
cleared more tonnage than any other port in the world. 
Of the total tonnage cleared in 1935 in Chinese ports 
(excluding Hong Kong) some 18,541,804 tons were 
British, and next came the Japanese with the total 
of 9,197,376 tons. Taking the figures for a recent 
year, we find that the tonnage entering London 
(in millions) was 25, while that entering Shanghai 
was 19} millions, and the figure for Hong Kong was 
the same as for Shanghai. 

The great increase in the volume of shipping using 
Far Eastern ports has made it imperative to prepare 
plans for the improvement of existing ports. Con- 
sideration has also been given by those interested in 
China’s progress to the possibility of developing new 
ports. The most notable works carried out in recent 
years in this respect have been those concerned with 
Shanghai, Chefoo, Hulutao, Macao, and Hong Kong. 

During the eighteenth century Macao was the 
chief port for foreign trade with China. It was a 
flourishing trade centre, while Hong Kong was a 
barren island, a pirate’s lair. Macao’s importance 
arose from its proximity to Canton, a river port 
about 100 miles inland from the sea. The sailing 
vessels of that era found a safe anchorage off Macao. 
The cession of Hong Kong to the British in 1841, 
and its splendid natural harbour, led to a great 
elimination in the trade of Macao, which has now 
practically no importance as a shipping centre. 


However, the Portuguese appear to have had a 
wild hope that, by carrying out an extensive scheme 
of dredging, construction of breakwaters, quay walls, 
&c., they could restore some of the old prosperity 
to Macao. Unfortunately, the plans were designed 
by the Portuguese without expert advice. When 
submitted to reliable contractors many suggestions 
for the improvement of the plans were made, but 
were not accepted. 

Finally (1922-27) the work was carried out as 
originally planned and at great expense. It is a 
tragic fact that, although the European contractors 
did the construction work very efficiently, yet 
practically all the money expended was wasted 
because of fundamental errors concerning the position 
of breakwaters, &c. The moles then built are 30,000it. 
long. For them and the retaining walls some 
1,770,000 tons of granite were quarried, averaging 
about 2000 tons daily. This was obtained from an 
adjacent island where loading jetties were built and 
compressed air and excavating plants were set up. 
A railway was also laid down. In connection with 
the scheme more than 8 million cubic yards of silt, 
&c., were dredged and the earth excavated totalled 
1,260,000 cubic yards. Macao is about 40 miles south- 
west of Hong Kong, Canton being about 90 miles 
by river inland from each of the two seaports. 


Tue Port or Honea Kona. 


With one of the finest harbours in the world, the 
geographical position of Hong Kong, vis-d-vis 
China’s extensive system of southern inland water- 
ways, has made the British Colony a most valuable 
possession. It is comparable to Alexandria, at the 
head of an important river system. All evidence 
shows that the great ports of the world are invariably 
situated on the main routes of ocean commerce. 
The Hong Kong Government, some years ago, 
obtained advice from Sir Maurice Fitz-Maurice 
concerning port development. That eminent British 
harbour engineer visited the Colony and based his 
plans on reliable data and his own long experience 
of such work in many parts of the world. Constant 
dredging of the harbour still goes on, although there 
is comparatively little silt deposited in the harbour 
when the very high percentage of silt brought down 
by rivers is remembered. Most of the silt is carried 
by currents out to sea. 

It can be said that with the example of the large 
sum of money wasted on harbour works on Macao, 
and with a knowledge of the splendid port facilities 
available in Hong Kong, it would be folly for the 
Chinese Government to spend large sums of money 
in the attempt to make Whampoa in any sense a 
rival to Hong Kong. It is to be hoped that the much 
more urgent work for improving the facilities of the 

rt of Canton, some 12 miles further up the river 
than is Whampoa, will be carried out. There is an 
enormous amount of small shipping, such as river 
steamers, junks, &c., using Canton and many improve- 
ments could be made to assist the trade of the port 
of Canton. But large ocean-going steamers will 
need great inducements to make a side voyage up 
to Whampoa rather than to use Hong Kong as a port. 


GRANDIOSE SCHEMES. 


There is a grave danger that the Chinese Central 
and Provincial Governments may be led to under- 
take expensive and non-productive engineering 
schemes of a grandiose nature. The very magnitude 
of these schemes, and the vague idea that all engineer- 
ing works must be profitable, are great temptations 
in the path of Chinese officials inspired by the very 
best intentions. There is an exaggerated emphasis 
on “face” or window-dressing in Government 
circles in order to impress foreigners that China is 
up to date. It must not be overlooked that some 
of the grandiose schemes are put forward by people 
whose sole object is to make a profit out of them. 
A wild scheme for the creation of a new port near 
Macao to rival Hong Kong on Chinese territory was 
fostered a few years ago by Chinese landowners in 
the district. A most cursory inspection of the place, 
by anyone with only a superficial knowledge of port 
development, was sufficient to make him realise that 
the project was hopeless. Although very much 
in the news a few years ago, the scheme now seems 
to have been abandoned, although at one time 
it seemed that much money would be wasted on it. 

It may be said that there will be many useful 
and profitable engineering works carried out in China 
in connection with port development. This must 
lead to a demand for supplementary engineering 
works, such as ship-repairing, water supply, power 
supply, &c. The foreign trade of China continues 
to increase, the demand for engineering equipment 
improves each year. There is keen competition for 
contracts, but the British have always more than 
held their own in the trade rivalry of the nations in 


China. 








Tue Friyrnec Boat “ LizvTENANT DE VAISSEAU Paris.” 
—Since the accident last year when the French flying 
boat ‘‘ Lieutenant de Vaisseau Paris” overturned and 
sank in 20ft. of water, the machine has been rebuilt. 
Recently a test flight of over 23 hours was carried out by 
the machine, and it will shortly fly to South America by 





the southern route. 
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Control of Magnetic Quality by Surface 
Treatment. 


By T. F. WALL, D.Sc., D.Eng. 


F this article a brief preliminary account is given 
of an investigation into the effect of surface 
treatment on the magnetic quality of nickel and 
iron wires. 

When a nickel, cobalt, or iron wire is placed in a 
magnetic field which acts in a direction parallel to 
the axis of the wire, the magnetic response of an 
element of the material near the axis might be 
expected to differ from that of an element of the 
material near the surface of the wire. At and near 
the surface there is a dissymmetry of the molecular 
forces to which the material is subjected, and pre- 
sumably also a dissymmetry of th2 magnetic forces. 
Experimental methods have been attempted with a 
view to examining the magnetic state at the surface 
of a magnetised wire, but no such direct methods 
appear likely to lead to any conclusively positive 
results. 


It appeared to the writer that some interesting 

















nickel wires remained quite bright without any sign 
of oxidation for any desired length of time. 

Each specimen tested was 20in. long, and the 
magnetic characteristics were obtained by means of 
a magnetising solenoid of about 5ft. in length. 


TrEsts ON NICKEL WIBE. 


The first series of tests was made with commer- 
cially pure nickel wire, jin: diameter, and without 
any deposited non-magnetic skin on the surface. 
The snaximum permeability—that is, the maximum 
slope of the B : H curve—was measured periodically, 
and this quantity has been plotted as Curve I in 
Fig. 1. It is to be observed that the curve reaches 
@ maximum height after about seven hours’ heat 
treatment, after which the curve slowly falls. The 
maximum height of Curve I is about 2040, whereas 
the maximum value of the permeability of nickel wire 
previously recordedt was about 1400. 




























metre per cycle. Moreover, the remanent induction 
density is only 1250 gauss, and the coercive force is 
about 0-27 oersted. 

Fig. 4 shows the magnetisation curve for the un- 
coated nickel after 54 hours’ heat treatment, and for 
the copper-coated nickel wire after 9 hours’ treatment. 


Tests on Armco [Ron WIRE. 


For these tests bright drawn Armco iron wire, 
tin. diameter, was used. The procedure was similar 
to that already described in connection with the 
tests on nickel wire. In Fig. 5 is shown the relation- 
ship between the maximum permeability and the 
time of heat treatment. It will be seen that for the 
uncoated wire the maximum permeability reaches a 
value of about 3600, after which it slowly diminishes 
—-this result being in general agreement with those 
previously recorded.{ 

For this series of tests several different metals 
were tried for the purpose of coating the surface. 
With a copper coating the maximum permeability 
reached a value of about 3600—only slightly greater 
than the value obtained for the uncoated wire. With 
a nickel coating the maximum value of the perme- 
ability was appreciably higher, viz., 4050. The best 
results were, however, obtained with a coating of 
aluminium, and in this case the maximum perme- 





ability reached the value of 4300—that is, about 
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information might be expected if the surface of the 
wire were to be coated with a thin skin of a non- 
magnetic metal and intimate contact obtained between 
the two surfaces by prolonged heating. The idea 
was that in this way the dissymmetry of the molecular 
forces at the boundary surface of the wire would be 
to some extent eliminated. . The first test of this 
kind was made by electro-deposition of a copper skin 
about 0-003in. thick on a nickel wire of }in. dia- 
meter.* The wire was then heated in an electric 
furnace to a temperature of about 1020 deg. Cent., 
and the magnetic characteristics of the wire were 
measured at intervals. For this purpose, the wire 
was allowed to cool down in the furnace to the room 
temperature, the time required for this procedure 
being about five hours. 

The furnace used was of the resistance type, and 
was specially constructed for the purpose. The heat- 
ing element was wound on a “‘ Pythagorous ”’ tube, 
26in. long, and of inside diameter jin. The wire 
under test was freely suspended vertically in the 
tube, so that it would hang without touching any 
part of the tube. A steady stream of hydrogen was 
caused to pass slowly through the furnace tube, 
the object being to prevent oxidation of the wire 
under test, and there seems to be no reason to think 
that the hydrogen atmosphere had any direct effect 
on the magnetic quality of the specimen. 

In this way it was possible to maintain the specimen 
for any desired length of time at a uniform tempera- 
ture, which for the purpose of the tests under con- 
sideration was about 1020 deg. Cent. The uncoated 





* See also Nature, May 29th, 1937, page 928. 





A length of nickel wire from the same coil was then 
electro-plated with copper to a thickness of about 
0-003in., and heat treated in exactly the same way 
as in the previous case. The maximum permeability 
was measured at intervals, and the results are plotted 
as Curve II in Fig. 1. It will be observed that the 
permeability now reaches the very high value of 
3200—that is, about equal to the maximum perme- 
ability of Armco iron, as shown in Fig. 5. It is also 
to be noted that the maximum value of the perme- 
ability remained practically constant at this value 
for as long as the heat treatment was continued—in 
this case about twenty hours. 

In Fig. 2 is shown the hysteresis loop for the 
uncoated nickel wire after eight hours’ heat treat- 
ment, the loop having been obtained for the peak 
value of the induction of 5100 gauss. The energy loss 
in hysteresis, as given by this loop—that is, the value 
of the quantity 

Area of loop in BX H units 
4x 


—is found to be 710 ergs per cubic centimetre per 
cycle. It is of interest to observe that in the case 
of commercially pure iron of the highest grade for 
which the hysteresis loop is given in Fig. 6, the 
hysteresis loss is 770 ergs per cubic centimetre per 
cycle. 

In Fig. 3 is shown the hysteresis loop for the 
copper-coated nickel wire taken after 13} hours’ 
heat treatment. The energy loss in hysteresis, as 
found from this loop, is only 455 ergs per cubic centi- 














25 per cent. greater than the value obtained for the 
uncoated wire. 

The series of curves shown in Fig. 5 indicates very 
clearly how the maximum permeability is affected 
by the nature of the surface skin. Other metals are 
now being tried with a view to determining the most 
effective coating for the purpose. It is of interest 
to note that in the case of the nickel wires, the maxi- 
mum permeability was increased by about 60 per 
cent. when a copper coating was used, and it is to 
be observed that nickel and copper stand next to each 
other in the atomic number series. This would 
suggest that as iron and manganese stand next to 
each other in the atomic table, a coating of man- 
ganese on an iron wire would be likely to produce 
the most marked effect on the value of the maximum 
permeability. Such a coating is now being tried, and 
it is hoped that some light may in this way be thrown 
on the remarkable behaviour of manganese in the 
Heusler series of alloys, on the one hand, and its 
behaviour in Hadfield’s non-magnetic manganese 
steel, on the other hand. The investigation is being 
supplemented by the study of X-ray spectrograms 
of the boundary surface of the wire and the applied 
skin. 

In Fig. 6 is shown a hysteresis loop for the highest 
grade of commercially pure iron, the peak value of 
the induction density being 5000 gauss. The energy 
loss represented by this loop is 770 ergs per cubic 
centimetre per cycle. In Fig. 6 is also shown the 
hysteresis loop for the aluminium-coated Armco iron 
wire after 16 hours’ heat treatment, the peak value 








¢ See Tue Enearnerr, April 2nd, 1937, page 397. 


¢ See THe Enorneer, loc. cit. 
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of the induction density being 5000 gauss. The energy 


loss represented by this loop is only 350 ergs per cubic. 


centimetre per cycle. Notable features of this loop 
are the low value of the remanent induction density, 
viz., about 1700 gauss, and the low value of the 
coercive force of about 0-28 oersted. 

The skin of aluminium for these tests was deposited 
by the metal-spraying process, and there should be 
no practical difficulty in producing, for example, 
sheet iron provided with a suitable coating of alumi- 
nium and appropriately heat treated, so that high 
magnetic permeability would be obtained, combined 
with low hysteresis loss. 








A Two-Stage Air Compressor. 


In our issue for July 9th we described briefly the 
Climax two-stage air compressor shown at the Royal 
Show at Wolverhampton. We have now received further 
particulars of the design and construction of these units. 

The accompanying engravings illustrate the new type 
of two-stage air compressor manufactured by the Climax 
Rock Drill and Engineering Works, Ltd., of 4, Broad- 
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a high efficiency up to speeds of 1500 r.p.m. Running 
at 1450 r.p.m. and compressing to 100 lb. per square inch, 
the test figures showed a volumetric efficiency of 84 per 
cent., while the difference between the volumetric effi- 
ciency at 1000 and 1500 r.p.m. was only 1} per cent. 

The main constructional features of a motor-driven 
unit are shown clearly in Fig. 1. The usual cycle of 
operations is employed, the air from the low-pressure 
cylinders being cooled in a fan-cooled intercooler before 
passing to the high-pressure cylinder. In order to decrease 
the overall dimensions—which are already small compared 
with similar compressors running at a lower speed—the 
usual half coupling has been eliminated by employing a 
flange mounting motor in which the rotor core is mounted 
on a spider and keyed to the compressor shaft. A high- 
torque, squirrel-cage winding is used in order to provide 
the necessary starting torque, whereby the rotor can be 
started with a star-delta starter. The weight of the plant 
is only 16 cwt. complete. 

Many machines have been made using a common crank 
pin, for both low-pressure and high-pressure pistons, 
but the Climax machines have a new crankshaft 
arrangement. The two low-pressure pistons are connected 
to @ common crank pin and the high-pressure piston 
to a crank pin situated 180 deg. away from it, and dia- 
metrically opposite. It is claimed that this arrangement, 
together with careful balancing of the moving parts, has 





given the machine a smooth turning effort, and that cyclic 
irregularity has been almost eliminated. In the set 
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Fic. 1—-MOTOR-DRIVEN STATIONARY COMPRESSOR UNIT 


Street-place, London, E.C.2. These compressors, in addi- 
tion to the other products of the company, are made. at 
the company’s factory at Carn Brea, Cornwall. 

The machines illustrated are designed for a speed of 
1440 r.p.m., with a displacement of 144 cubic feet of air 
per minute at a pressure of 100 lb. per square inch. A 


stationary type of compressor plant is shown in the 
engraving, Fig. 1, wherein the compressor is directly 
driven by a three-phase squirrel-cage motor, running at 
1440 r.p.m. This type of plant is specially applicable 
As a result of 


when an A.C. current supply is available. 





FiG. 2—PORTABLE COMPRESSOR 


the comparatively high speed of rotation, it is claimed that 
the overall dimensions are small for the output of the set. 
The compressors are also made in the form of portable 
sets, as shown in Fig. 2. In this case, a four-cylinder 
Perkins ‘‘ Leopard I” oil engine is directly coupled to the 
crankshaft of the compressor. 

The manufacturers state that the advantages to be 
obtained from two-stage compression can be obtained 
with these compressors without the attendant disadvan- 
tages associated with working at speeds much in excess of 
1000 r.p.m. It is claimed that the design of the valves 
and cylinder head is responsible for the maintenance of 


shown in Fig. 1, running without a fly-wheel, and com- 
pressing to 100]b. per square inch, it is said that the 
cyclic irregularity has been reduced to 0-01. 

By using a concentric system of valve plates and inclin- 
ing the delivery ports, valves have been provided of such 
dimensions that, with a lift of less than one-twentieth of an 
inch, the air velocities at 1500 r.p.m. compare favourably 
with the velocities obtainable with older types at 800 r.p.m. 
The valve seats and guards are provided with fins in the 
direct path of the cooling air. The machines are unloaded 











by one simple mushroom type unloader valve, placed 





UNIT WITH OIL ENGINE DRIVE 


immediately after the air filter and operated by a quick- 
action valve controlled by the pressure in the receiver. This 
last-named valve has finger-tip control for adjusting 
the pressure range without the necessity of stopping the 
plant. 

The crankshaft is machined from _nickel-chrome- 
molybdenum steel. The connecting-rods are of the same 
material and are provided with steel-backed lead-bronze 
big end bearings. Special alloy pistons are used each of 
which has three compression rings and one oil control 
ring and a fully floating gudgeon pin. The castings are 
made of nickel-iron and the material for the valve gear is 


nickel-chrome steel. Timken tapered rollers form the 
main bearings, and a gear type oil pump, directly driven 
from the crankshaft, provides pressure lubrication where 
needed. Inspection and access to the crank case is pro- 
vided by.means of doors on each side. 

The portable units, shown in Fig. 2, as mentioned 
above, are fitted with four-cylinder oil engines. The 
Perkins oil engine used for this set, the capacity of which 
is the same as the motor-driven unit, is rated at 2400 
r.p.m. when fitted with aluminium alloy pistons. Thus, 
when fitted with cast iron pistons and running at 1500 
r.p.m., it is running well within its capacity, and, more- 
over, at the optimum point of the speed range for fuel 
consumption. 

It is claimed that for its capacity the size and weight of 
this set is very small. An oil separator is embodied in the 
first of the two air receivers, and it is said that the delivered 
air is free from oil. The fuel tank is fitted directly over the 
engine, and the fuel is fed thence by gravity through filters 
to the fuel pump. 

Both motor-driven units and portable outfits are being 
manufactured in seven sizes with displacements up to 
400 cubic feet per minute, the sizes above 200 cubic feet 
per minute being six-cylinder machines. 








SIXTY YEARS AGO. 





THE modern Londoner takes very much for granted the 
supply of excellent water which is his to command by the 
turning of a tap. Nevertheless, it is not sixty years since 
his predecessors found a constant source of complaint in 
both the quality of the water which they had to drink and 
the manner in which it was supplied to them. Those 
were the days of the old water companies when eight 
different commercially organised undertakings shared 
the task of supplying London’s inhabitants—then number- 
ing some four million—with water. The ufdesirability 
of dividing the duty in this manner was realised by many 
people. In 1869 the Royal Commission on Water Supply 
recommended that the Metropolis should have its supply 
placed under the control of a single responsible body. 
In the way usual with Royal Commissions’ recommenda- 
tions this one was not acted upon for some considerable 
time. It was not, indeed, until February 1877 that the 
Metropolitan Board of Works—the forerunner of the 
L.C.C.—took notice of the Commission’s advice. In that 
month and year it passed a resolution authorising its 
Works and General Purposes Committee to prepare a 
Bill empowering the Board to purchase the interests of 
the existing water companies and to take the water 
supply of the Metropolis—and its improvement—under 
its own control. Meanwhile as we pointed out in our issue 
of August 17th 1877 a Select Committee of the House of 
Commons appointed to inquire into the constitution and 
management of the London Fire Brigade had also recom- 
mended that the metropolitan water supply should be 
taken out of the hands of the companies and consolidated 
in those of a public authority. Spurred on by this Com- 
mittee’s recommendation the Board of Works, realising 
presumably that water was required not only for drinking 
but for extinguishing fires, appointed a Committee, con- 
sisting of Sir Joseph Bazalgette, Mr. F. J. Bramwell and 
Mr. Edward Easton, to report on the best way of meeting 
the two ends. These gentlemen seem on the whole to have 
been opposed to the proposal to buy up the companies. 
Instead they advocated a scheme of their own which was 
in the nature of a compromise. They recommended that 
the companies should be left to continue the supply of 
water for washing and other domestic and manufacturing 
purposes while the Board of Works should obtain powers 
to introduce a supplementary supply reserved solely for 
drinking purposes and for the extinguishing of fires. This 
water was to be obtained by pumping from wells in the 
neighbourhood and was to be delivered into four reservoirs 
capable of holding 32 million gallons in all—four days’ 
supply—situated 400ft. above Ordnance Datum. From 
these reservoirs the water was to be led to fire hydrants 
in the streets and to a service tank in the basement of 
every house.... Yet another Royal Commission, that 
of 1893, was to sit and report before unification of control 
was achieved and, even so, it was not until 1902 that the 
Metropolitan Water Board came into being. That Board 
took over the works and duties of the old water companies, 
the cost of acquisition being nearly £47 millions. 








Kiztmarnock By-pass,—The Minister of Transport has 
rade a grant from the Road Fund for the construction 
of part of the proposed western by-pass at Kilmarnock. 
The by-pass when completed will enable traffic between 
Stranraer and Glasgow to avoid the congested streets in 
the centre of Kilmarnock. It will have an overall width 
of 100ft. and the lay-out includes dual carriageways, each 
20ft. wide, and two footpaths. Space is also being reserved 
for cycle tracks. The work for which a grant has recently 
been made to the Town Council consists of the building 
‘of a section of the road about 1100 yards long between 
Munro-avenue and Kilmaur’s-road and a bridge over 
railway lines. Two other bridges spanning railway lines 
will also be built, but they will form the subject of a 
separate grant. 

CuInEsE Rattway Loans.—According to a note in the 
Railway Gazette, a contract for a £3,000,000 5 per cent. 
loan for the construction of a railway from Shetkan, on 
the Canton-Kowloon Railway, to Meihsien, in Eastern 
Kwangtung, has been concluded with the British and 
Chinese Corporation by Mr. H. H. Kung, the Chinese 
Finance Minister, on behalf of the Chinese Government. 
The loan is secured on the revenues of the railway, with 
the salt gabelle as a collatoral. Part of the money is to 
be used for the purchase of material and equipment for 
the building of the line. The Chinese Finance Minister 
has also concluded a further loan contract with the British 
and Chinese Corporation for £4,000,000, for the con- 
struction of a railway from Pukou, on the bank of the 
river Yangtse, opposite Nanking, to Hsiangyang, in Hupeh 
Province. The terms of the loan are the same as those of 
the £3,000,000 contract. This brings the total loan con- 





tracted for with British financiers to £7,000,000. 
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Portable Schering Bridge Equipments. 


———__——_—_—_- 


OCAL overheating of dielectrics owing to losses arising 

from electric stress, is one of the main causes of 
failure. If the stress is too high or the cooling conditions 
are unsuitable, or the material is poor, the temperature 
will rise without limit and breakdown by thermal instability 
will occur. Thus, the losses in a bushing, for instance, 
are a criterion of the tendency for failure to occur and 
their determination is important. While this was formally 
a laboratory matter of some difficulty, the introduction 
of the Schering bridge and, more recently, its develop- 
ment in a portable form, have made it possible to measure 
the losses on installed apparatus in a simple way and with- 
out taking it out of service for more than a brief period 
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FiG. 1—-BRIDGE CONNECTIONS 


or disturbing its component parts. The losses are given 
in a form which yields the maximum of information. 

In power engineering the losses occurring in an A.C. 
circuit are given by the formula 

W=E TI cos 9g, 

where cos p= the power factor. 

In the case of a capacitance load such as is formed by 
a bushing this can be rewritten 


aes Ca 
W=E' Cw — 
sin Pp 
where C=capacitance of the equivalent parallel con- 
denser in farads. 


circuit frequency). 


wo=2nf(f 

Also, if we put d=90 
W =E*C » tan 6. 

It will be seen that the two material constants which 
affect the magnitude of the losses are C (usually recorded 
in micromicrofarads—v. yu. f.) and tan 6, and both of these 
can be readily determined by the Schering bridge—tan 6 
directly and C by a simple calculation. C is proportional 
to the permittivity of the material, which varies over a 


gy the formula can be written 























FiG. 2—SELF-CONTAINED 5-KV TESTER 


fairly narrow range, lying between 4 and 5 for ordinary 
good varnished paper tubes, and tending to increase slowly 
with tan 6. Tan 6, on the other hand, may be as low as 
0-005 on a good new bushing and 0-4 to 0-8 on an old 
bushing of poor quality, so that variations in C can be 
ignored and tan 6 becomes the decisive factor. 

Since indications of the Schering bridge relate to 
average properties of a portion of the dielectric and take 
no account of local variations in quality, a small bad spot 
may escape detection and the only reason why misleading 
results are not generally obtained is that such bad spots 
are very unusual. 

Experience has shown that the quantity tan 6 under 
practical prescribed conditions must nut exceed a certain 
value if the material is to behave satisfactorily, and tests 
over a period of years have shown that the rate of change 
of tan 6 with time gives a very good indication of the 
deterioration of the material. Internal discharges in 
the bushing, the absorption of moisture, and chemical 
and physical changes are usually reflected in the increase 
in the value of tan 6. Hence, loss measurements on site, 
if properly interpreted, can be made to give valuable 
information regarding the fitness of bushings for further 
service. The changes are occasionally of a reversible nature 








and dielectrics can sometimes be greatly improved by 
suitable treatment, although in many cases any attempt 
at recovery is futile. From a careful consideration of the 
test results in conjunction with the design, age, and 
material of the bushings, it is possible for an opinion on 
the advisability of replacing or attempting to recondition 
the bushings to be formed. 

In 1927 the Metropolitan-Vickers Electrical Company 
introduced portable Schering bridge equipment for testing 
the quality of insulation im situ without its remcval 
from the housings, and is described by Messrs. C. Dunnatt 
and F. S. Edwards in the last issue of The Metropolitan- 
Vickers Gazette. The original equipment measured the 
power factor of the insulation at 5 kV since experience 
indicated that many kinds of failure and incipient trouble 
on high-voltage insulation could be detected at such a 

















FiG. 3—-TESTER IN SPRING LOADED CASE 


voltage. The choice of this pressure was governed mainly, 
however, by the consideration of the provision of a 
relatively compact tester, which could be embodied in a 
single case and readily transported from place to place. 
Experience has proved the value of this equipment, and 
various improvements have since been incorporated in its 
design. 

In addition to the 5-kV tester, transportable equipment 
is also manufactured for power factor tests on extra 
high-voltage insulation at working voltage. The highest 
pressure equipment so far supplied is for a 100-kV (r.m.s.). 
The weight and dimensions of this class of tester naturally 
make it impossible to include all the gear in a single 
case, and a unit construction has therefore been adopted, 
the bridge box, high-voltage transformer, and air con- 





In Fig. 2 is shown the 5-kV tester, comprising a com- 
pletely self-contained bridge, including the air condenser, 
low-tension arms, and step-up transformer. The apparatus 
fits into a metal-lined wooden box measuring 24in. by 
17}in. by 20in. and weighs 150 lb. A lower compartment 
of the box contains a flat piate, fully guarded air con- 
denser C 2 (Fig. 1), and the screened step-up transformer. 
A set of five decade resistance dials gives a maximum value 
for R 3 of 1111-1 ohms, and permits of capacity measure- 
ment from 18 to 10,000 uw.4.f. R 4 is a fixed resistance of 
1000/z ohms and C 4 is a three-dial condenser variable in 
steps of 0-01 u.f., enabling values of tan 6 from 0-001 to 
1-11 to be measured. The dials are calibrated to read 
tan 6 directly. The detector is a reflecting type fixed 
frequency vibration galvanometer, with lamp and scale 
and lamp transformer included in the box. A master 
switch with fly-back action controls the galvanometer 
sensitivity, and this switch also embodies a contact on the 
primary of the transformer, which is closed when the 
master switch is moved to its first position. A 20ft. 
length of screened cable is permanently attached to the 
bridge for connecting to the insulation under test, and a 
compartment is provided for stowing the cable when not 
in use. A terminal panel with fuses is also fitted for the 
low-voltage single-phase supply, and a red warning lamp 
is illuminated when this supply is connected. For ease 
in transportation a spring-loaded wooden case is supplied 





FiG. 5—-PORTABLE BRIDGE IN USE 


with the tester, and Fig. 3 shows the equipment complete 
in this case. 

The unit type of equipment manufactured for field use 
comprises the low-tension bridge box, a screened step-up 
transformer, and a standard no-loss air condenser. The 
bridge box comprises six decade resistance dials for arm 
R 3 (Fig. 1) and four decade capacity dials for arm C 4, 
together with a detector, as in the 5-kV bridge. Tan 6 
can be read to 0-0001 and the capacity range is normally 
from 18 to 20,000 uw.u.f., although this can be changed if 
desired. 

For use with this bridge various types of high-voltage 
condensers are available, depending on the voltage range 
required. They comprise a range of atmospheric air 
condensers of the cylindrical electrode type and fully 
sereened for voltages up to 100 kV (r.m.s.). A range of 
compressed air condensers is also manufactured especially 
suitable when the amount of transportation is limited. 

As the usual type of transformer is much too heavy and 
of unnecessarily large output for the bushing loads 
normally encountered, special designs have been evolved 
for various voltages up to 100 kV (r.m.s.). Exceptionally 
fine wire is employed for the windings and a system of 
double screening is used to make them suitable for testing 
earthed loads. In Fig. 4 is shown the unit type of Schering 
bridge, including the low-tension arms and detector, a 








Fic. 4—UNIT TYPE 


denser being supplied as separate transportable units for 
connection on site. 

Schering bridge equipment for field use is always designed 
to enable, if required, the power factor of the insulation 
to be measured with one terminal earthed, and a special 
system of screening is embodied in the designs. All 
equipments are constructed, however, so that, if desired, 
they may be used with the alternative connection in 
which the specimen is insulated and the function point of 
the arms R 3 and R 4 (Fig. 1) is earthed. The screens 
shown in this diagram make the bridge suitable for testing 
with one terminal earthed and the bridge forms a portable 
unit, requiring only a 50-cycle low-voltage supply. 











OF SCHERING BRIDGE 


compressed air condenser for use up to 50 kV, and a 
screened transformer. 

In Fig. 5 is shown the 5-kV portable bridge in use for 
testing a vertical plug bushing on a 6600-volt cubicle 
mounting circuit breaker equipment where no special 
provision has been made in manufacture for loss tests on 
site, while Fig. 6 shows diagrammatically the manner in 
which a high-voltage electrode is applied to a spout 
bushing in a metal-clad bus-bar chamber. Although the 
test is not carried out so that the bushing is stressed in 
exactly the same way as it is in service, the method gives 
a good indication of the average quality of the insulating 
material. Special arrangements can sometimes be made 
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in the manufacture of this type of bushing to enable tests 
to be carried out on site with the material stressed as in 
normal service. 

A unit type bridge for testing an outdoor transformer 
bushing is shown in Fig. 7, where it has been necessary to 
raise the bushing slightly and to insulate the flange from 
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FiG. 6—-TESTING SPOUT BUSHING 


its earthed seating, as in this way the losses measured are 
confined to the bushing and do not include those in the 
transformer windings. This method of connection is only 
applicable when the low-voltage end of the high-voltage 
transformer winding can be disconnected from earth and 
insulated for test voltage, for otherwise a testing trans- 
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FiG. 7—TESTING OUTDOOR TRANSFORMER BUSHING 


former of prohibitive output would be required. By 
utilising one of the alternative bridge connections it is 
always practicable to arrange a test on the various types 
of bushings met with in practice with little inconvenience 
and with a minimum of disturbance to the installation. 








The First International Acoustical 
Conference. 


THERE is scarcely any subject which during the last 
few years has assumed greater commercial and social 
significance than acoustics. Sound has become a market- 
able commodity, the annual financial value of which, in 
the several ramifications of telephoning, broadcasting, 
talking pictures, &c., must reach enormous figures. Simul- 
taneously has come the steady growth of noise—that is, 
unwanted sound—which in its many aspects is beginning 
to stir the consciousness of the public to such an extent 
that it is demanding measures for relief in the more out- 
standing cases. Acoustics has, furthermore, developed a 
large and specialised terminology, and the need of agreed 
measuring units and instruments has become more and 
more insistent, so that the results of the experimental 
investigations being carried on in the different countries 
may be comparable. 

In this country such questions have been dealt with 
by a British National Committee under the auspices of the 
British Standards Institution. Under the chairmanship 
of Dr. G. W. C. Kaye, this Committee has developed and 
classified an extensive glossary of acoustical terms (B.S.S. 
No. 661), particular attention being given to units and 
standards, among them the units of loudness and energy 
level. In connection with these latter, which are of 
especial importance, considerable and unfortunate diverg- 
ences have prevailed in the practices of different countries, 
not only as regards the scales and zeros of the standard 
reference tones, but in the listening techniques and 
phraseology employed. 
kept in mind the desirability of eventual international 
agreement in such matters, and to this end set up specifica- 
tions dealing with the standard reference tone (1000 cycles 
per second), the arbitrary zero of reference ( 0-0002 dyne 
per square centimetre), and the scale of equivalent loud- 
ness in phons (B.S.), restricting at the same time the use 
of the decibel scale to associated energy or pressure levels. 

In July of this year the First International Conference 
on Acoustics was summoned in Paris under the auspices 
of the International Electrotechnical Commission (I.E.C.). 
Under the presidency of Monsieur Duval, President of 
the French Electrotechnical Committee, some sixty 
delegates assembled from thirteen countries, including the 
United States (Chairman, Dr. Harvey Fletcher), Germany 
(Chairman, Dr. Grutzmacher), and Great Britain (Chair- 
man, Dr. G. W. C. Kaye, and Secretary, Mr. W. West). 
The proceedings were dealt with by five main Committees : 

—Vocabulary, Fundamental Units, and Methods of 
Measurement (including Noise Meters), Electro-Acoustics, 
and Noise Abatement. 

While substantial progress and agreement were reached 
in all the Committees, chief interest centred in the questions 
of fundamental units and methods of measurement, and 
it is a source of gratification that the proposals eventually 
adopted agree in their entirety with the British Standards 
as given in the British glossary. Thanks in particular to 


the conciliatory attitude of the delegates of Germany and 
the United States, the “phon” and the “ decibel” 
become international units, and thus a valuable and 
important contribution to international acoustical measure- 
ments has been achieved. 

The Units and Measurement Committee also adopted 
a report of a Sub-committee on Objective Noise Meters, 


In its work the British Committee |- 





which, under the chairmanship of Dr. A. H. Davis, drew 
attention to the fact that certain meters on the market 
employing quadratic rectification and other characteristics, 
while capable of dealing with certain sounds, were quite 
inadequate to interpret in phons many types of impulsive 
sound, but that other meters employing “leaky peak 
rectification ’’ were substantially reliable for a wide range 
of steady and impulsive sounds. It was agreed, however, 
that at the present juncture a specification could not be 
formulated for a “universal” noise meter which will 
measure on the phon scale any and every type of sound. 
In the Electro-acoustic Committee, consideration was 
given to the standardisation of methods of testing micro- 
Phones and loud speakers; while the Architectural 


Drum Weir with Separately 
Driven Wing.* 


THE drum weir is particularly suitable for use in situa- 
tions where the river to be controlled may be expected to 
carry a considerable amount of drifting matter or where 
winter conditions are so severe that ice is likely to form. 
A weir of this kind erected at Guttenbach, according to the 
plans of Fried. Krupp Grusonwerk A.G., Magdeburg, for 
which John Rolland and Co., Ltd., of Abbey House, 
Victoria-street, London, 8.W.1, are sole agents in this 
country, is illustrated on this page and consists of three 














DRUM WEIR AT GUTTENBACH 


Acoustics Committee, which was officered by Great 
Britain, discussed the different procedures adopted in 
various countries for measuring acoustic absorption 
coefficients by the reverberation method. The investiga- 
tion of the transmission of air-borne and impact sounds 
in buildings was also dealt with. The Noise Abatement 
Committee contrasted the steps taken in different coun- 
tries for reducing noise, and is to collate the experience 
gained. 


openings, in each of which there is a steel drum. At each 
end each drum carries a pinion engaging with a rack fixed 
in the pier, and at one end a chain is wound round the 
drum and attached to it, whilst its other end is wound on 
toawinch. The arrangement is such that by the operation 
of the winch the drum is caused to rotate and so, under 
the action of the pinions, “‘ climbs ” up the racks, freeing 
the opening for the discharge of flood waters. 

For the more accurate regulation of the water flow 





The pronounced success of the Conference owes much 


drum weirs are sometimes provided with a lifting wing. It 
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A.—Main Rope Sheave for Actuating Wing. 
B.—Compensating Sheave. 
C.—Turnbuckle for Rope. 
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D.-—Idler Sheaves. 


K.—Hollow Shaft Actuating Wing. 
F.—-Saddle Seating for Ropes on Drum. 


ARRANGEMENT OF DRIVES TO DRUM AND WING 


to the valuable preparatory work of the I.E.C. and the 
indefatigable efforts of Monsieur Valensi, Secretary of the 
C.C.L.F., in the machinery of the Conference. At the final 
plenary meeting it was agreed that in future the work 
should be carried forward under the auspices of the 
Federation of National Standardising Bodies, known as 
the International Standards Association, the I.E.C. con- 
curring and actively collaborating. 


usually consists of a steel flap hinged to the drum, which 
can be raised in order to increase the effective height of 
the barrier. The drum is usually flattened at the point 
where the wing is attached and the wing is so designed as 
to ‘merge, when lowered, into the circular cross section of 





* Based on articles in the V.D./., Berlin, Vol. 81, and “‘ Engi- 
neering Progress.” 
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the drum. The wing, in fact, has a section in the form of a 
sector of a circle of the diameter of the drum. It is con- 
sidered inadvisable to operate the wing from one end only, 
as can be done in the case of the drum, as its section 
is, of course, considerably less stiff, and in consequence in 
a usual design there is a shaft within the drum, connected 
by links at several points to the lifting wing. : 

Until recently the design of the gear used for erecting 
and lowering the wing presented difficulties and usually 
both drum and wing were actuated by a single hoisting 
winch. The design was such that the drum could be lifted 
only after the wing was folded completely down. In the 
weir illustrated, however, the drum in the central opening, 
which, like the others, has a clear width of 30 m., has a 
lifting wing 5ft. high, which can be operated independently 





of the drum. There are two winches, one for the wing 
and one for the drum, and a single motor which can be 


10-kW Flameproof Emergency 


Generating Set. 


WE illustrate below a special type of emergency 
generating set designed and built by the Parsons Engineer- 
ing Company, Ltd., of Town Quay Works, Southampton, 
for a particular type of ship. The plant was recently 
delivered to Smith’s Dock Company, Ltd., after under- 
going satisfactory tests at the maker’s works. Referring 
to the accompanying engraving, the set comprises 
an explosion and flameproof motor by Laurence Scott 
and Electromotors, Ltd., direct coupled to an indus- 
trial type Parsons engine, and mounted on a combined bed- 
plate carrying the radiator. 

The engine is of the firm’s latest H 4 8 pattern, having a 

















WINCH MECHANISM 


coupled to either at will. As shown by the line engraving, 
the drum is raised by a flat link chain. The wing is 
operated by wire ropes, two of which are employed for 
lifting and one for lowering. All three ropes are run from 
the rope drum over idler sheaves to a main sheave keyed 
to a hollow shaft coaxial with the drum. The tensioning 
device is situated in the rope sheave and a compensating 
sheave is used in the main sheave to equalise the loading 
of the ropes. Four levers and rods connect the operating 
shaft to the wing. When the drum is raised the three 
ropes seat on a saddle on the drum. 

As in nearly all circumstances the force required for 
raising the drum will be greater than that for lifting the 
wing, a coupling is inserted between the wing drive and 





FOR DRUM WEIR 


designed output of 24 to 26 B.H.P., when running at 
1000 r.p.m. on petrol fuel. The cylinders have a bore of 
3jin., with a stroke of 5in. A feature of the design is the 
inclusion of specially large water passages and pipe con- 
nections, and the provision of a fan and radiator. The 
radiator is so designed that under continuous full-power 
rating the temperature of the circulating water is main- 
tained at the desired level, while as soon as the engine 
stops, circulation continues by convection, thereby ensur- 
ing a cool engine. Instead of the normal design of plunger 
pump, a centrifugal pattern pump is employed, and, as 
shown in the illustration, the radiator, which is large in 
size, is raised so that the cooling water continues to circu- 
late by thermo-syphonic action after the engine has stopped. 














10-KW EMERGENCY GENERATING SET 


the motor, which limits the force which can be transmitted 
and protects the mechanism from damage. It will also 
be inferred that a careless attendant might attempt to 
raise the drum too far with the wing raised. Under such 
circumstances the wing might dip beneath the water and 
become loaded in the opposite sense to that for which it is 
designed. A limit switch is therefore incorporated in the 
mechanism, which prevents the raising of the drum beyond 
a certain point with the wing erected. A third engraving 
shows the winch mechanism. 








The generator is of the “‘ Emcol ”’ flame and explosion- 
proof type, with a designed output of 10 kW at 110 volts. 
The welded bed-plate carries the seatings for the engine 
and the generator, and also the radiator supports, and it 
is machined on its undersurface. 








PRoposED CREWE AERODROME.—The General Purposes 
Committee of the Crewe Town Council has recommended 
the purchase of 345 acres of land adjacent to the railway 





station for the purpose of constructing an aerodrome. 


Lower Greensand Water Bores. 





A nEw “ Greensand ”’ bore, yielding over half a million 
gallons of soft, sand-free water per day, has just been put 
down for Horlicks, Ltd., of Slough, by Le Grand, Sutcliff 
and Gell, Ltd., using the mud-flush system of -drilling. 
The contracting firm claims to be the pioneer of this system 
of boring in England. In the past, deep borings to the 
Greensand have always presented two difficulties—the 
sudden rush of water and sand on encountering the water- 
bearing strata and that of procuring a constant flow of 
sand-free water. By the adoption of the mud-flush 
technique, these difficulties are, it is claimed, completely 
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WELL SITE AND DERRICK 


overcome, and deep Greensand borings may new be drilled 
much more rapidly than in the past, and with much greater 
chance of success. 

The new bore, which is 10in. in diameter and took four 
months to put down, has penetrated the London tertiaries, 
the chalk, gault, and Lower Greensand, and terminates 
at a depth of 1100ft. from the surface. It produces a con- 
stant overflow of 21,000 gallons per hour at surface level 
the water having a hardness of about 6 deg. (Clark’s 
scale). During drilling operations, colloidal mud was kept 
in constant circulation, being pumped from the specially 
constructed mud storage reservoirs on the surface, and 
forced down under pressure by means of suitable pumping 











CONTROL VALVE 


“‘ ARBON”’’ 


plant through hollow drill rods and special drilling bits, 
whence it was returned to the surface, carrying with it 
the finely ground residue from the drilling. The use of 
special colloidal mud serves a two-fold purpose. It seals 
the sides of the bore during drilling, thus eliminating the 
need for a steel lining casing until the final stages of the 
work, and it holds back, under pressure, any water and 
‘“‘ blowing” sand encountered. When the water-bearing 
sand is encountered, and penetrated as far as desirable, 
special screens are inserted, permitting sand-free water to 
be delivered. The insertion of the lining screen into its 





correct position is followed by the gradual demudding of 
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the boring, thus releasing the pressure and permitting the 
water to flow by natural hydrostatic pressure, bringing with 
it the mud used during the drilling. Some hours are 
necessary to enable the water to clear the mud from the 
bore-hole, and for an effective sand filter to form around 
the screens at the bottom of the bore-hole. The flow having 
once started, it is controlled by valves fixed to the well-head 
in order to produce the supply required for commercial 
purposes. In the case under consideration, 20,000 gallons 
per hour is being allowed to flow into storage reservoirs. 
The boring is lined from top to bottom with steel lining 
tubes, cemented in where necessary so as to prevent any 
leakage of the supply into the intervening strata. Accom- 
paying illustrations show a general view of the well site 
with derrick and mud reservoirs, and the special “Arbon” 
valve fitted at the surface to enable the Greensand water 
to be kept under control. 

The final demudding operations took place on the after- 
noon of Tuesday, July 20th. In afew hours after the water 
began to flow, the supply had developed very considerably, 
the control valves being finally set to produce the supply 
mentioned. 

This boring is one of a number of similar water bores 
which Le Grand, Sutcliff and Gell, Ltd., have completed 
in recent years. There can be little doubt, the firm states, 
that the Lower Greensand formation offers considerable 
possibilities as a future source of excellent water, and 
the following table shows particulars of a number of bores : 


Diameter, Depth, Yield, 
inches. feet. gals. per hr. 

1929 Stanwell ... ai. a 3,500 

1931 Slough 8} 1,033 11,000 
1932 Virginia 

Water 7}... 1,416 28,000 

1935 Slough | 1,165 25,000 

1936 Slough 10 1,160 12,000 

1937 Slough 10 1,100 21,000 








AMERICAN MOTOR LOCOMOTIVES. 





THE latest developments in main line motor loco- 
motives on American railways include a_turbo-electric 
engine of 5000 H.P. and an oil-electric engine of 3600 H.P. 
The former, to handle 1000-ton trains on the Union 
Pacific Railroad, is equipped with two 2500 H.P. steam 
generating units of the “ steamotive”’ type—see THE 
ENGINEER, January 15th, 1937—each delivering 40,000 lb. 
of steam per hour at 1500 lb. and 950 deg. It gives high 
pressure with minimum weight and automatic control. 
The auxiliaries—feed pump, blower, fuel oil pump, and 
lubricating pump—are geared together as a_ turbine- 
driven unit. The engine is designed for a maximum 
speed of 110 miles an hour. The oil-electric locomotive, 
for the Atchison, Topeka and Santa Fe Railroad, is to 
handle a train of nine lightweight cars, making the run 
from Chicago to Los Angeles—2236 miles—in 39} hours. 
It is a multiple-unit engine composed of two 0-6—-0+ 0-6-0 
sections. Each bogie has two 450 H.P. motors on the 
two outer axles, the middle axle running idle. For 
each bogie there is a 900 H.P., twelve-cylinder engine, 
8in. by 10in., running at 750 revolutions, and driving 
a main 600-volt, direct current generator, serving the 
two traction motors. The length overall is 140ft., with 
a weight of 280 tons, giving loads of 24 tons on the driving 
axles and 22 tons for the light axles. Rolled steel 36in. 
wheels have roller bearings. All control is effected by 
three levers—the main regulator, the reversing lever, and 
the brake handle. In the train, the cars are not articulated, 
but are mounted on bogies in the usual way. The total 
length, exclusive of the locomotive, is 716ft., with a 
weight of 425 tons. There are two mail and baggage 
cars, three compartment sleepers, two ordinary sleepers, 
a dining car, and a lounge car, with barber’s shop, bathroom, 
and crew’s quarters. There are berths for 104 passengers, 
seats for forty-two in the observation room, and thirty- 
six in the diner, besides twelve bunks for the crew. As 
the route crosses mountain ranges by steep gradients, 
very high speeds must be attained on the easier parts of 
the line in order to maintain the average start-to-stop 
speed, with several intermediate stops. 
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Census OF BritIsH SEAMEN.—According to the recently 
issued census of seamen employed on British ships on 
June 15th, 1936, the total number of seamen employed 
in sea trading vessels was 149,041, compared with 152,793 
recorded in the census taken on June 15th, 1935, and 
169,211 in that taken on April 26th, 1931. These seamen 
were employed in 3818 vessels, of 7,834,221 tons net, in 
1936; in 3841 vessels, of 7,963,243 tons net, in 1935; 
and 4069 vessels, of 8,324,563 tons net, in 1931. Ships 
in foreign trade numbered 2205, of 12,279,422 tons gross, 
and employed 130,454 men. In the home and coasting 


trade 18,085 seamen were employed in 1391 ships of 
934,188 tons gross. 





The Development of the 
Automobile Radiator.* 
By JOHN COLTMAN, M.A., A.I. Mech. E. 
No. I. 


Tue interchange of heat is responsible for many of 
the natural phenomena which are essential for the exist- 
ence of life as we know it on this planet. It bulks just 
as largely in industry, especially in those branches which 
are the concern of the engineer. 

The fundamental laws of heat, e.g., that heat and 
mechanical energy are interchangeable; that heat will 
always flow from a body at a higher temperature to one 
at a lower temperature, quite regardless of the quantity 
of heat present, and that the total heat in any system of 
bodies is constant, are simple enough, and now that they 
are commonly accepted appear obvious. The practical 
applications as in an ordinary steam engine or boiler 
are comparatively simple, but if it is wished to produce a 
complete and fundamental theoretical account of what 
occurs, the subject becomes one of the greatest complexity. 
A most imposing display of mathematical agility is 
required, and the subject becomes quite incomprehensible 
to all save the specialist, who then usually admits the 
desirability of practical tests. 

An excellent example of the depth of the problem 
is the very thorough paper on the transference of heat 
from a plain tube to water by Messrs. Eagle and Ferguson 
read to the Institution in 1930. This paper is a monument 
to the industry and accuracy of the authors, and of 
absorbing interest to any one connected with this side 
of our industry. But it clearly shows that if such care 
is needed when so many of the variables can be eliminated, 
it would hardly be possible to deal adequately and usefully 
from a mathematical point of view with such a complex 


Pi . 





pana 
—= a 
__—e 


——~+ 
ae 
—S 


TUBE WITH NON-TURBULENT AIR FLOW. 





Bit. a 
Sees. 


TURBULENT AIR FLOW. 
The arrow indicates the course 
of a single particle of air ina 
thoroughly turbulent air 
stream 


— 








aor 


R 


THe EnGineer’ 


FIGS. 1 AND 2—Flow of Air through Honeycomb Core. 


subject as a radiator core. Therefore, while considering 
as many as possible of the various factors which affect 
the behaviour of this type of heat interchanger, I shall 
make no effort to produce a mathematical analysis of 
the problems. Even if the time were available to investi- 
gate the matter to the full, these variables are intercon- 
nected in so many ways that it would hardly be possible 
to produce a true analysis of the effect of a single variation, 
as the number of combinations possible is legion. 

This argument refers, of course, to a full mathematical 
treatment of the matter, not to the ordinary semi- 
empirical equations which are most helpful to the designer. 
For example, if a core of tubes passing through plates or 
fins both of a standard size is available to the designer, 
it is not a complicated matter to amass sufficient data 
to be able to say how many tubes and how many tube 
plates must be fitted into whatever space is available to 
cool a certain engine. There is, however, a “ but” in 
this simple treatment, and it is that clever design and 
much manufacturing ability is needed to produce a 
really satisfactory article at a commercial price. 

For those who wish to go deeper into the matter, much 
useful information will be found in V.D.I. Publication 342, 
and U.S.A. Bureau of Standards No. 211. 

Almost all the various species of the branch of heat 
interchanger to the consideration of which this paper is 
devoted are developed from the automobile radiator, 
so that it is considered best to trace first of all the develop- 
ment of the latter, and then to deal with the growth of 
the more legitimate offspring. 

The work to be accomplished by the automobile radiator 
is to cool the water passing through it internally by 
transferring its heat to the stream of air passing over its 
external surface. The various possible occurrences are 
best considered by taking a single cell from a honeycomb 
core as shown in Fig. 1. Here the tube may be con- 
sidered to be surrounded externally by water, while the 
air to be heated passes through the tube. First, to con- 
sider the action of this air. If the flow is free from eddies 
as shown in the first diagram, a stationary layer of air 
will cling to the walls of the tube, and the velocity over 
the cross section will then gradually increase to the centre 
of the tube. This does*not encourage a high rate of heat 
transference, as most of the air never comes into contact 
with the hot walls of the tube, and the heat is only trans- 
ferred by conduction from one molecule of air to another. 
If, however, the air flow is thoroughly turbulent as shown 
in the second diagram (Fig. 2), not only is the stationary 
layer almost completely removed by the scrubbing 
action due to the agitated mass of air traversing the tube, 
but every single particle of this air should come into 
intimate contact with the hot wall of the tube during 
some portion of its journey through the airway. Devices 
to increase the turbulence of the air flow have been 
inserted in the tubes of experimental honeycomb radiators, 
and have increased the efficiency considerably. They 
have, however, never been used extensively in practice. 

As the air passes through the tube it becomes hotter 
till in the limiting case a time comes when it is at the 
same temperature as the tube walls, and so cannot remove 





* Paper read before I. Mech. E. (Midland Branch), November, 
1936. 





any more heat. Thus it is not possible to increase the 
thickness of a radiator core beyond a certain extent, 
which depends both on the conditions of operation, 
e.g., the velocity and temperature of the air, and on the 
actual design of the core which is responsible for the 
turbulence of the air flow and for the quantity of air 
that passes through the cells. It is not unusual to find 
a thin core more efficient in practice than one of greater 
depth. The curves, Figs. 3, 4, 5, show the general effect 
of core design, such as cell size, depth of core, &c., on 
16 7mm, dia 
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Fic. 3—Effect of Tube Length and Diameter on Heat Dissipated. 


performance. While the laws causing these results 
cannot, of course, vary, the effect of design modifies 
the result considerably. For example, the resistance 
of Harrison cores to air flow is, owing to variations of the 
size and number of slots in the airways, almost constant 
for cores from lin. to 4in. deep, in other cases the resist- 
ance actually decreases with the increase of depth. 

A point that designers often forget is that after the 
air has passed through the radiator, means must be 
provided for it to escape from under the bonnet of the 
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Fic. 4—Effect of Air Velocity and Number of Tube Rows on 
Air Friction. 


low revolutions per minute and high peripheral velocity— 
handles more air with less power than a small high-speed 
fan, though the latter is often used as usually it is assumed 
to be quieter in operation, but this is not so. 

A fact that is at first surprising is that when radiator 
shutters are fitted, the radiator performance is often 
increased and the most efficient point is when the shutters 
are about half open. This is due to the increased tur- 
bulence imparted to the air flow, and is especially noticed 
in honeycomb cores with their unobstructed air cells. 
It would be interesting to try the effect of placing various 
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types of light screens, specially designed to stir up the 
air flow without impeding it, in front of a radiator. The 
Harrison Company has found that no real gain is obtained 
on modern cores. It should be possible to obtain a small 
improvement of performance in this way. Many of the 
purely decorative grilles in present use, however, achieve 
quite the opposite effect, reducing radiator performance 
very considerably, in some cases by 50 per cent. 

On the water side of the radiator similar conditions 
are necessary to promote a high heat flow. It should 
be noted that the heat flows much more easily from the 
water to the metal of which the radiator is formed than 
from the metal to the air ; hence, it is—except for special 











Ave. 13, 1937 


THE ENGINEER 


189 








applications such as radiators used on aircraft—the 
universal custom in modern practice is to have a much 
greater surface exposed to the air than to the water. 
The advantage of this was realised long before radiators 
were thought of; stoves had fins cast on them to assist 
the radiation of heat. Tubes with fins were used for air- 
cooled condensers and evaporators, &c. In practice there 
is a very wide variation in the ratio of these two surfaces, 
and by itself this ratio means practically nothing; the 
entire design of the core has to be considered. In a certain 
radiator the heat dissipation was niuch improved by 
increasing the number of waterways at the expense 
of the indirect surfavte. Yet many of the most efficient 
cores of the present day have proceeded in the opposite 
direction. A number of most successful cores have ratios 
of from 3-1 to 5-1, but the range of variation employed 
is much greater, It is essential to distinguish between 
efficiency on a weight basis and on a volumetric basis. 
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Fic. 6—Ezxamples of Finned Tubes. 


There is an equally wide variation in waterway sections, 
but the ideal would appear to be one which offers an 
easy passage to the water, with a flow sufficiently turbulent 
to prevent any stationary layer of water clinging to the 
walls of the passageway, which should be so shaped as 
to avoid eddies of ** dead” water. It has been stated that 
a stationary film of water 0-003in. thick offers the same 
resistance to the transmission of heat as a copper wall 
2}in. thick. Very tortuous waterways must be avoided. 
An excessively turbulent flow sometimes causes corrosion, 
with serious results. 

The type of flow of water, i.e., streamline or turbulent, 
through any channel is indicated by the Reynolds number, 
which is directly affected by the area of the waterway. 
With the varying cross section on many radiators the 
motion of flow must be a little peculiar. 

While on the matter of water flow, it may be men- 
tioned that according to past practice corroborated by 
experiments with miniature honeycomb radiators, above 

















Fic. 7—Types of Fin. 


a fairly low flow, say, 8-10 g.p.m., the quantity of water 
circulating has very little effect, on the radiator perform- 
ance apart from reducing the temperature drop across 
the core. For example, if a core has a top tank tempera- 
ture of 210 deg. Fah. and a bottom tank temperature of 
160 deg. Fah., and a flow of 5 g.p.m., it is running too 
hot ; if the flow is doubled the temperatures are 197-5 deg. 
and 172-5 deg. Fah.—a more satisfactory state of affairs. 

As a result the general belief is that this applies to 
all types of radiator cores, but this is not so. It has been 
pointed out that usually the limiting factor in the func- 
tioning of a radiator is the transference of the heat from 
the metal to the air stream, and that it is necessary to 
have a greater area of surface exposed to the air than to 
the water. Thus, in certain cores, the amount of heat 
which can be removed from a unit area of water surface 
is much greater than the amount which would have been 
removed if there was no extra air surface; hence, the 
water surface can receive more heat from the water, 
which should have its velocity accelerated to enable it 
to give up this extra heat. This is confirmed by the 
fact that if an engine is cooled by natural or thermo- 
siphon circulation instead of using a pump, the radiator 
is usually at least 30 per cent. larger. Some authorities 





prefer a 50 per cent. increase. In other words, in any 
tests which show that the water flow has been widely 
varied without effecting the heat. dissipation, it will be 
found that the actual rate of heat dissipation has, from 
some other cause, been so low as to mask the effect of 
the change of water velocity. In practice the engine 
speed of the automobile varies so widely that the water 
flow is a matter for compromise. 
Now to consider the radiator cores themselves. They 
fall into three natural types : 
(a) The water tube, in which the air cools the exterior 
of a water tube. 
(6) The air tube—or honeycomb—in which the air 
passes through tubes surrounded by water. 
(c) The film core, which is made up from thin sheets 
of metal suitably formed. 


(a) Water TUBE. 


This type is the oldest and was available before the 
introduction of the motor car. As already mentioned, 
fins were often added to increase the power of heat dis- 
sipation, and early cars were festooned with lengthy coils 
of this tubing. 

Considering the various forms of cores made up of 
separate tubes, the first is of 
plain brass or copper tubes, 
usually }in. to jin. in dia- 
meter. This type is quite 
obsolete as, while it is robust 
and easily repaired, it is heavy 
and bulky. It has a better 
reputation than it deserves, 
owing to a belief that it is 
used on London buses. This 
is only partially true; the 
front row of tubes in their 
radiators are plain, but the 
succeeding rows are finned. 

Some examples of very 
widely applied types of tubes 
are shown in Figs. 6 and 
7. These tubes have gills 
attached to them and at least 
thirty varieties with gills of 
different sizes and shapes 
are standardised. The vary- 
ing shapes—round, square, 
smooth, crinkled, and slotted 
—and sizes—from jin. to 
l}in. diameter—satisfy the 
various problems of perform- 
ance, cost, and appearance. 
For example, the smallest 
tubes have a high efficiency 
per unit of frontal area, the 
largest may give the cheapest 
cooling, while the special 
slotted shapes may have the 
highest efficiency per tube. 
If placed close together 
not more than five rows of 
tubes can be used, but with 
suitable spacing fifteen rows or more can be efficiently 
employed. 

The gills or fins are stamped out of brass, copper, or 
steel, and are slipped on to the tubes. If they are already 
tinned they are then baked in an oven, or if not, they 
are dipped in a solder bath. The latter process is the 
most common gnd is the most satisfactory for these 
particular units. It is occasionally said that these tubes 
are made with the fins or gills merely pushed on to the 
tube and no metallic contact provided. This is a very 
unsatisfactory method and very properly is exceedingly 
rare. It may be pointed out that the portion of a radiator 
in contact with the water must be of brass or of copper 
to resist corrosion. Brass is often preferable on account 
of its greater strength. Other metals, such as cupro- 
nickel and similar alloys, may be used where corrosive 
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Fic. 9—Flexrible Tube Mounting. 


conditions are particularly severe. In districts where 
the water is very corrosive, radiators of the honeycomb 
type have had to be completely replaced after six months ; 
yet identical cores are still sound after fifteen years. 
Copper, however, is the most efficient material for the 
indirect cooling surface owing to its high rate of heat 
conductivity. It must be realised that in this portion 
of the radiator the heat has to pass through the body 
of the metal to reach the surface from which it is dis- 
sipated. Still brass is often preferred, while owing to 
its low price, very extensive use is made of tinned steel, 
and radiators with fins of this material will often give the 
cheapest cooling performance. Where baked cores with 
steel fins are concerned, the limiting factor is often the 
successful tinning of the steel strip, which is not as easy 
as might be assumed. 

The next tube is of a more refined type. A strip of 
copper is wound round and round the tube making a 
single continuous helical fin. This is so manufactured 
as to be in full metallic contact with the tube, and it 
allows for a wide variation of the ratio of air surface to 
water surface and the size of the airways according to 
purpose for which the tube is required. The tube may 
be round or oval and can be bent to form coils. 

The leading tube for thermal efficiency, and one of 
the most interesting structurally, is the Clayton Still. 
The construction—see Fig. 8—is very interesting. Fine 
copper wire is wound on to a stationary mandrel, a binding 
wire*being enclosed in the bottom of the loops. A small 
flat is cut on the base of the lengths of wound wire so 





formed to enable it to locate correctly when it is wound 
on the tube together with a wire of solder. This whole 
process is continuous. When a tube is completed it 
is dipped in flux and then heated by steam at a suitable 
pressure and superheat which melts the solder, so securing 
perfect metallic contact between tube and fins. It will 
be noticed that as the gauge of the wire, the closeness 
of its coils, their length, and the spacing of the helices 
on the tube are all under control, the tube can be arranged 
to suit any desired set of conditions. 

All these tubes are nearly always solid drawn; users 
of heavy commercial vehicles, rail motors, &c., like things 
robust, and are sometimes nervous of the lock seam 
tube. They are very fond of being able to “ rod out” 
the tubes in case of an obstruction of scale. This point 
alone makes a strong tube essential. An interesting type 
of tube mounting is shown in Fig. 9, where the joint is 
made by a rubber ring under pressure. This joint absorbs 
vibration and allows for distortion of the radiator to 
occur without causing leaks. 

One of the strong points of the single tube is that it 
may be removed individually in case of failure. There 
are numerous ingenious types Of mounting which avoid 
the use of soldered joints, which have recently received 
encouragement since the vibration of Diesel engines is 
frequently too severe for soldered joints. The simplest 
of all is shown in Fig. 10. Here the tube end is pushed 
into a rubber bush, fitted either in a depression in the 
tube plate, or in cups attached to it. The natural 
resilience of the rubber grips the tubes sufficiently. to 
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Fic. 10—Lasily Detachable Tube. 


prevent leakage, and this joint gives every satisfaction 
in service over periods of years, both in road and rail 
vehicles, being standardised by several makers. The 
removal of tubes is easy. In another system a rubber 
bush in a spring-loaded brass cup is used, whilst in a 
third widely used method the rubber bush is under positive 
ressure ; but a point of practical interest is that it is 
undesirable to subject these bushes to any considerable 
pressure. The fact that the pressure on the bushes in the 
last arrangement can be adjusted would appear to be a 
desirable feature. With suitable bushes this type is 
used for oil coolers and the intercoolers of air compressors 
which may often reach high temperatures. 

In practice rubber appears to be entirely satisfactory, 
but other substances, such as lead, can be used. These 
would appear leak and vibration-proof, but possibly 
the removal of the tubes is not so simple. Radiators 
made up from single tubes always require sound tube 
plates and massive side members, which, with the cast 
tanks usually employed, prevent strain being thrown on 
the tube joint. Aluminium alloys are mostly used and 
generally are entirely satisfactory, though corrosion 
troubles do arise. 

(To be continued.) 








South African Engineering Notes. 


(By our South African Correspondent.) 
Care Town, July 14th, 1937. 


New J unkers Aeroplanes. 


Two of the nineteen new Junkers to cost 
£450,000, with spares and wireless equipment, for opera- 
tion in the South African Airways services, have arrived 
from Germany. These nineteen machines have been 
ordered and built’ in Germany at intervals over the past 
eighteen months, and will be flown out to the Union as 
they are ready for delivery. It is hoped that the entire 
fleet will be in operation in the Union by January next 
year. The present fleet of the South African Airways 
consists of four Junkers “JU 52s,” seven Airspeed 
“Envoys,” two Junkers “T13” single-engined mail 
freighters, and one Junkers “‘ W.34.”” Altogether, they 
are giving the Union daily communication service between 
all important centres as well as a service to South-West 
Africa and the North. So heavy is the air traffic that the 
South African Air Force has lent three Airspeed “‘ Envoys ” 
for carrying mails only. This has given some relief, but 
there is likely to be a heavy demand on the machines 
available until the new fleet is in operation, and should 
the oversea mails continue to be as heavy as the first to 
arrive with the cheaper rates of 14d. per 40z., which 
was over 6000 Ib., the South African Airways service will 
be strained to the limit. 


Table Bay’s New Harbour. 


Work on Table Bay’s new harbour scheme has 
reached an important stage with the start just made on 
rail setting by divers working 40ft. below the sea’s surface, 
preparatory to a start being made with the laying of the 
concrete foundations for the 2400ft. foreshore quay. 
The divers are at work in a great trench 12ft. deep, 40ft. 
wide, and 600ft. long, from which the rockbreaker has 
already removed 12,000 tons of rock cut from the solid 
base of Table Mountain. The first 200ft. of rail is com- 
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pleted, and the trench has been cut down to its required 
depth of 40ft. below water for 200ft. The rockbreaker has 
already cut away 9ft. of the 12ft. of rock which must be 
removed. The final 200ft. of the trench up to the spit 
of reclaimed land opposite the Dock Road power station, 
has only been cut down to 3ft. at present. On the other 
side of the spit, between it and the random block mole, 
the bucket dredger “ Delver ” is at work continuing the 
trench. She has 21ft. of sand and shingle to cut through 
before reaching the rock bottom. Only a few feet of rock 
will have to be cut through here to reach the required 
40ft.; 2900 cement blocks, weighing from 10 to 25 tons 
each, are stacked ready to be laid by the dredger *“* Labrus,” 
converted for the purpose, at the rate of sixty blocks 
in twenty-four hours. The work of block i is 
proceeding, as they have to be provided not only for 
the first quay, but for all three proposed quay berths 
E, F, and G. A new 15-ton crane is being erected on the 
** Labrus,”’ which will then have one 15-ton and two 20-ton 
cranes. At the same time, a new 5-ton grab crane is 
being assembled for fitting on a barge to be used in place 
of the bucket dredger ‘‘ Delver”’ to pick up the rock 
broken from the sea bed by the rockbreaker. To date 
some 500,000 tons of rubble have been dumped to form 
the spit of reclaimed land which juts out } mile into the 
New Basin opposite the power station. A cofferdam 
1200ft. long and 40ft. deep at its seaward end is being 
cut through the newly reclaimed land so that the pipe 
lines to serve the new power station can be laid. Over 
40,000 tons of rock and nearly 100,000 tons of earth have 
to be removed from the cofferdam before the pipes are 
laid. This will be done by private contractors. Work is 
expected to begin at once on the Woodstock end of the 
dock scheme. It will be the first step in the construction 
of a new mole from the north side of the Woodstock 
swimming baths, for nearly 14 miles across Table Bay 
to the existing new harbour entrance, and will consist of 
the construction of a railway line across the Marine Drive 
from the existing “ avoiding line ” on to Woodstock Beach. 
With material carried over this track down to the sea 
a stone bank will be constructed and a “rubble ’’ mole 
will be made extending for about 2000ft. This mole 
will fringe the area where the graving dock will be estab- 
lished, and where reclamation will eventually take place. 


Oil Fuel Storage at Cape Town. 


The existing oil storage facilities of the port 
of Cape Town will be nearly trebled in a year’s time 
through the establishment of new storage sites at Yser- 
plaatolei, near Brooklyn aerodrome, and at Milnertown, 
both places being within 2 miles or so of Cape Town. 
pope expansion is influenced by the unsettled conditions 

f the world to-day, and the realisation that if war were 
to break out in Europe, the enormous amount of extra 
shipping that would automatically be diverted to the 
Cape route would bring such a demand for oil at the 
port that only vast reserves could cope with it. Accord- 
ingly, tanks holding 15,000 tons each are planned, and 
the work of preparing foundations has already begun. 
Six tanks, with a combined capacity of 90,000 tons of 
fuel oil are to be erected at Yserplaatsolei. Two of the 
largest oil combines in the world are interested in these 
developments. In the meantime, the bunkering facilities 
for shipping are to be greatly extended. Plans are in 
hand for equipping every deep water berth in both the 
Victoria Basin and the new Basin with pipe lines for 
bunkering. Table Bay’s existing oil site—a large quarry 
excavated by convicts many years ago, for a new dock— 
stores 28,500 tons of oil fuel in six tanks. In addition, 
there are crammed into the site nine tanks holding 15,580 
tons of paraffin, and fifteen tanks holding 45,550 tons of 
petrol—a total of thirty tanks storing just over 100,000 
tons of liquid fuel. There is no space left for more tanks 
and the four or five oil companies that share the quarry 
have therefore to go a little further afield for sites for 
new tanks for their expanding trade. 


A Heavy Crane Lift. 


What is believed to be the heaviest lift ever 
loaded into a ship at Cape Town was put aboard the liner 
* City of Exeter” on July 13th. It was a stator weighing 
65 tons, belonging to the Salt River power station, and 
being sent to England for repairs. A smaller piece of 
machinery weighing 17 tons accompanies it. There is 
no crane in the Cape Peninsula certified to take such a 
heavy lift. The port’s floating crane, however, is designed 
for lifting weights up to 60 tons, and when it was tested 
some years ago it lifted 75 tons. The port authorities 


therefore decided to let it handle the stator, special | 


precautions being taken to prevent anything 

away. It was first intended to make one of the big port 
tugs fast to the crane pontoon to act as a counterweight 
when the crane took the load, but instead the 17-ton piece 
of machinery was got out from the liner and used on the 
pontoon as a counterweight and was very satisfactory. 
The stator is about 12ft. wide and the same height, and 
it overlapped slightly the sides of the truck which con- 
veyed it from the Salt River works to the docks. 


Storm Curtails Electricity Supply. 


For several days in June, particularly on June 
22nd, 23rd, and 24th, the supply of electricity to Cape 
Town and the Cape Peninsula generally, was in danger of 
being brought to a standstill in consequence of a con- 
tinued north-westerly storm which swept the Peninsula 
during the week. The £1,500,000 power station at 
Paarden Island was crippled by hundreds of tons of seaweed 
and sand being swept into the mains which run well out into 
the Bay and convey water for cooling and condensing. 
The strong steel gratings, which are placed over the mouths 
of the mains, were torn away and the seaweed and sand 
had full entry. During the violence of the storm nothing 
could be done to clear the mains, which are some 30ft. 
below the sea water level at the entrance, and as a result 
the station could only be run at half power. This forced 
the Railway Administration to cut the suburban electrical 
train services down by more than half, and in all directions 
appeals were made to use as little electricity as possible. 
Fortunately, before the blockage had grown so bad as to 


compel current to be cut off altogether, the gale abated 
and large numbers of men working in the sea water mains 





were able, by great efforts, to clear away the accumulation 
and restore normality after many hours’ work. 


New Rhodesian Power Station. 


The first power station designed by the Southern 
Rhodesian Electricity Supply Commission is about to 
be erected at Gwanda to supply the mines of the Gwanda 
and Filabusi gold belts. It is likely that it will shortly be 
followed by a second station at Que Que, on the Umniati 
River, and the possibilities of erecting a third at Shabani 
are being investigated. Since July last year the Com- 
mission has acquired the power stations of Umtali, Gwelo, 
and Gatooma, and has come to an agreement to purchase 
power in bulk from the Salisbury and Bulawayo munici- 
palities. The Commission has taken over the power lines 
recently constructed by the municipalities of Umtali 
and Gwelo to Pentralonga and Selukwe respectively. 
It is at the moment building lines from Salisbury to 
Mazoe, and is considering extending the Umtali—Pentra- 
longa line to Odzi. An unusual feature of the Gwanda 
station is that it will contain a section of German 
machinery valued at £21,000. The nearest British tender 
for this particular section was £6000 dearer. The German 
firm supplying the machinery has agreed to a special 
condition required by the Electricity Supply Commission 
that two-thirds of the f.o.b. value, in sterling, should be 
used for German purchases of Southern Rhodesian tobacco, 
which otherwise would not be purchased by Germany. 


’ Iron Ore for Iscor. 

The production of the 1,000,000th ton of iron 
ore for Iscor works of the South African Iron and Steel 
Industrial Corporation, Ltd., was celebrated at the 
Thabazimbi mine, 80 miles north of Rustenburg (Trans- 
vaal), in June. When the 1,000,000th ton was tipped into 
a truck at the loading station a series of charges of 
dynamite was fired’ and the explosions reverberated 
through the neighbouring hills. The 100 Europeans 
present cheered and the natives shouted ‘‘ Thabazimbi,” 
the native word for mountain of iron. The mine was 
discovered in 1916, but did not reach the production stage 
until 1934. Its ore resources, reputed to be the purest 
in the world, have been estimated at 31,000,000 tons. The 
reef is 1} miles long, and has an average thickness of 
40ft. At present the mine is worked from four levels, 
the ore being reached by cross cuts. Considerable develop- 
ment work is being done and the life of the mine is said 
to be at least thirty years. The production costs—3s. 7- 2d. 
per ton f.o.r.—are, officials state, the lowest in the world. 
Delivered at Pretoria works the ore costs 8s. 10d. a ton, 
which compares favourably with production costs in 
other countries. The iron content of the ore averages 
68-7 per cent.; in fact, it is found necessary to mix it with 
ore of a lower grade to get satisfactory reduction in the 
blast-furnace. The mine employs 70 Europeans and 400 
natives. It is 155 miles from the Iscor works at Pretoria, 
and is served by a branch line from Rustenburg. 


Platinum Ore Found in Rhodesia. 


On several occasions the discovery of platinum 
ore has been announced from Southern Rhodesia, but 
the prospects did not justify any attempt to open up a 
mine. It would appear, however, that a_ strike 
made near the Ingandono River, Lower Gwelo area, and 
assayed at Gatooma showed an average of 18-8 dwt. 
of platinoids a ton over the three samples forwarded. 
The individual results were 31 dwt., 17-4 dwt., and 8 dwt. 
The find was made in a localised dyke formation, quite 
distinct from the great dyke through which runs the 
Ingandono River. The strike of the mineral-bearing 
rock is roughly east and west. Two outcrops about 1} 
miles apart, and in line of the strike as judged, would seem 
a fair indication of substantial length. The area has been 
pegged for 3 miles along the strike by } mile across. The 
samples assayed were taken from different depths across 
a 7ft. body of mineral-bearing rock in a shaft some 18ft. 
deep sunk at the western outcrop. Samples have now been 
taken from both outcrops and from a preliminary trench 
about 100 yards west of the western outcrop, and these 
samples will be the subject of a thorough analysis at 
Salisbury, and, if satisfactory, development work will 
be started at once to ascertain the value and extent of 
the strike. If the results of the first analyses are con- 
firmed and the body of ore is substantial, the mining should 
be remunerative at the present price of platinum. 


Topographical Map of the Union. 


The eighth sheet of the topographical map 
of the Union which is being prepared by the Irrigation 
Department, has now been issued. This sheet comprises 
a large area in the north-west of the Cape, which is 
relatively uninhabited. The sheet brings the great task 
of the topographic survey very near to completion. There 
is only one large sheet remaining to be issued, namely, the 
south-western part of the Cape, and a final sheet will 
include small bits which it has not been possible to include 
in the other sheets. It is expected that these two sheets 
will be issued to the public before October of this year, 
when the whole map will be completed. The demand for 
this set of maps has been so great that most of the previous 
sheets have been sold out and will have to be reprinted. 


New Government Mining Engineer. 


Dr. Hans Pirow, Government Mining Engineer, 
has relinquished his post. His resignation, which was 
received with regret by the Government, has been 
prompted purely by his wish to participate more actively 
and directly in his private capacity in the great develop- 
ment taking place in the mining industry. It is reliably 
understood that Dr. Hans Pirow is taking up a very 
responsible appointment with the Central Mining Rand 
Mines Group. Dr. Pirow, was born in Aberdeen, in the 
Graaff-Reinet district of the Cape Province, and is a 
younger brother of Mr. Oswald Pirow, Minister of Railways 
and Defence. Educated in South Africa and Europe, he 
returned to the Union, passing through the Johannesburg 
School of Mines, and taking his mining diploma. He then 
worked underground and occupied various official positions 
on mines for six years, during which time he took the mine 
surveyor and mine manager’s examination. In 1919 
he was awarded a Government research scholarship and 





took his Master of Science degree in 1923, the first to be 
awarded at the Witwatersrand University to a mining 
student, In 1924 he was awarded the Dominion Science 
Scholarship, and proceeded to England to continue his 
studies at the Imperial College, where he won a diploma. 
In 1925 he returned to South Africa, and two months later 
was appointed assistant and consulting engineer to the 
Union Corporation, a position he held until his appoint- 
ment as Government Mining Engineer in December, 
1926, from which he retired on May 22nd. He has been 
succeeded by Mr, H. E. Barrett, who had been filling the 
position of Deputy Government Mining Engineer and has 
been actively associated with Rand mining since 1905. 








Deflating the Inch.* 


A But, phrased in “ millionths”’ instead of millions, 
has recently been submitted to the Secretary of Cx ce 
for transmission to Congress, dealing with proposed legisla- 
tion to fix the standards of weights and measures in the 
United States. It seems strange, one hundred and fifty 
years after the founding of the Republic, that legislative 
action should be necessary to fix the value of the inch and 
the pound with which we are so familiar. Nevertheless, 
the fact is that we have never had a statute which defines 
the way in which these units shall be determined. The 
National Bureau of Standards is now advocating a minor 
legislative change to bring the defined value of the inch 
** into line.” 

In the Constitution it is provided that Congress shall 
have the authority to fix the status of weights and 
measures. In the early days of the new Republic, Wash- 
ington repeatedly urged the importance of carrying out 
this constitutional provision, but for many years nothing 
was done, save for the none a in 1828 of a standard Troy 
pound for coinage purpo: 

It was not until after ‘the Civil War that Congress took 
the first formal step to legalise a system of weights and 
measures, and this, oddly enough, did not refer to the 
weights and measures in common use, but to the metric 
system, which had been rejected previously, in revolu- 
tionary times. We have thus the anomalous situation in 
this country of a legalised system of metric weights and 
measures which are not in common use, and the customary 
system of weights and measures which have never been 
formally legalised. In the Act of 1866 a set of conversion 
factors was included by Congress which might lawfully 
be used in going from one system to the other. All these 
factors involve approximations which, it is hoped, the 
present plan will iron out, 

The proposal now calls for the establishment of the 
United States inch as equal to exactly 25-4 mm. The 
British inch, derived directly from the Imperial yard, is 
about four parts in a million shorter than the United 
States inch. The proposed legislation inch falls midway 
between present values of the British and United States 
inches, 

This reduction of only two parts in a million of the inch 
will therefore not affect industry, because it falls within 
the tolerances employed in industrial measurement. 
Recently the conversion factor, 25-4 mm. per inch, was 
adopted for industrial purposes by standardising groups in 
fifteen countries including the United States and Britain. 

Only in the most precise measurements of length, as 
in the making and certifying of precision gauge blocks 
and line standards of length, would this proposed change 
be of any significance. In fine micrometer screws, lead 
screws of lathes, or other industrial equipment, it would 
not be significant. On the other hand, it puts on a definite 
basis the status of the fundamental unit of length, and 
therefore of both area and volume. Furthermore, it 
specifies exaetly how this length shall be measured in 
terms of one of the immutable spectroscopic standards of 
length now used, the wave length of the strong red line in 
the spectrum of cadmium. 

















AN OIL-ENGINED FIREBOAT. 


For fire-fighting service along the river the fire 
department of the City of Chicago has added to its 
steam fleet an oil-engined fireboat of high pumping 
capacity. One great advantage, of course, is the low 
standby expense and the rapidity of reaching full pumping 
capacity. This capacity is 7500 gallons per minute 
against a head of 150 lb. pressure, or 3750 gallons against 
300 Ib. pressure. On test, the capacity reached 9040 
gallons with the lower pressure head. At a distance of 
300ft. the force of the stream is sufficient to breach a 
strong wall. This vessel is 90ft. long, 22$ft. beam, and 
1lft. deep, with a draught of 7ft. Its steel hull is elec- 
trically welded, and is filled with machinery, the 
quarters, &c., being in a long deck-house, with raised 
pilot house forward. All pumping and_ propelling 
functions are controlled from the pilot house. The dis- 
placement is 175 tons and speed 15 miles an hour. There 
are five main engines of 250 H.P., all with six cylinders, 
Jin. by 10in., and running at 1000 revolutions. For fire 
service there are four centrifugal pumps, 10in. intake, 
discharging 1900 gallons per minute at 1000 revolutions. 
The two forward engines are for pumping only, and the 
middle engine aft is for propulsion only, driving a 42in. 
screw through reduction gearing. The two wing engines 
aft are for either pumping or propulsion, their forward 
ends being connected to the pumps through flexible 
couplings and twin disc clutches, while their after ends 
are connected to the shafts of 30in. screws through revers- 
ing gears, but without reduction. The height over- 
all is kept low so as to avoid delays in waiting for the 
numerous drawbridges to open, and for the same reason 
the tall tower for an elevated stream is made telescopic. 
Of the four streams two are from revolving monitors 
on the deck forward of the wheel-house, one is on the 
deck at the stern, and one is on the elevating tower. These 
are supplemented by hose connections for pumping into 
shore lines. The pressure drop between pumps and 
nozzles is 18 lb., of which 15 lb. is in the revolving turret 
heads. 

* From the Industrial Bulletin of Arthur D. Little, Inc. 
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Markets; ‘Notes’ and: News. 


The prices: quoted herein relate to bulk quantities, _ Unless otherwise specified home. trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


; f.o.b. steamer. 
Iron Ore Supplies. 


The announcement that the British Iron and 
Steel Corporation, the trading organisation of the British 
Iron and Steel Federation, has purchased 400,000 tons of 
Brazilian iron ore for shipment during 1938-39 is of 
considerable interest, since during the whole of this year 
the tightness in the supplies has adversely affected plans 
for the expansion of the British iron and steel production. 
Of the total quantity arranged for, about half has been 
purchased outright, the remainder being subject to an 
option. The ore is reported to have a minimum content 
of 65 per cent. The announcement states that whilst the 
Corporation is empowered to buy steel and scrap, it has 
not the same authority to purchase ore in bulk, and it is 
not contemplated that its powers will be extended in this 
direction. It is not proposed, in fact, that the practice 
which has ruled in the iron ore trade for many years of 
individual firms buying direct from their own suppliers 
will be interfered with. In the present case the supplies 
have already been allocated amongst a number of con- 
sumers in this country. The decline in the importation of 
ore from Northern Spain this year has created difficulties 
for some of the steel works in this country, since it is 
largely used in the production of hematite pig iron. Lately, 
however, supplies have been received from Spanish North 
Africa, which have helped partially to relieve the position. 
A very large proportion of the ore from the Spanish 
Northern African territories, however, is shipped direct 
to Germany. The British iron and steel industry is show- 
ing increased interest in West African ore, the imports of 
which in 1936 exceeded 575,000 tons. Supplies of ore 
from the Wabana mines in Newfoundland are reaching 
Scotland and the North-West Coast in considerable quan- 
tities, and it is interesting to note that, according to figures 
issued by the British Iron and Steel Federation, the efforts 
of the British industry to ensure adequate supplies have 
resulted in the quantities received from Newfoundland 
and the West Coast of Africa being increased three- 
fold in two years. A rapid expansion is also taking place 
in the development of home resources, and the.output in 
the Oxfordshire and Northamptonshire iron ore fields 
has been considerably extended. Progress in this direction 
is continuing. 


The Pig Iron Market. 


The effect of the holidays has been to create an 
appearance of quietness in the pig iron market, but under- 
lying conditions have not changed, and there seems to be 
no relief from the stringency in all departments. Con- 
sumers are closely rationed, and as practically no stocks 
exist at the makers’ yards, the original intention to dis- 
tribute the output on the basis of the purchases by indi- 
vidual firms in 1936 has not been entirely maintained. 
There is no doubt, however, that the makers are doing 
their utmost to make an equitable distribution of their 
production. Some decline has been noticeable in the 
demand for foundry qualities, chiefly as a consequence of 
the lessened requirements of the light castings industry, 
due to the holidays and also to a seasonal decline in the 
demand for their products. For the time being the position 
of the Midland light castings makers seems to have 
improved, and although none of them have stocks, they 
appear to be receiving enough iron to keep their plant well 
employed. All the production of Midland foundry iron, 
however, is going into use as rapidly as it can be dispatched 
from the furnaces. Buyers, anxious to place new business, 
are in an unfortunate position, since the output has been 
sold to the end of the year, and although there are some 
hopes of increasing the ‘‘ make ” later on, there is always 
the doubt as to whether sufficient supplies of raw material 
will be forthcoming to make such a venture practicable. 
The situation as regards Cleveland iron is even tighter than 
in the Midlands. During the latter part of July deliveries 
against contracts in this district were more regular than 
for a long time, and showed signs of expanding, but this 
improvement has not been maintained, and users are 
again in difficulties, owing to belated deliveries and short 
supplies. Practically no iron is available for consumers 
outside the North-East Coast district, as the makers are 
concentrating upon meeting the needs of local concerns. 
Naturally in these conditions no iron can be obtained for 
export, although a nominal quotation of £6 f.o.b. for No. 3 
quality is maintained. The Scottish production of foundry 
iron is being taken up immediately, and in the absence of 
supplies of Cleveland many consumers are working from 
hand to mouth, although no serious interruption to output 
appears to have occurred at the furnaces. The intention 
is to increase production as soon as practicable, but to 
what extent the output of foundry qualities will be 
expanded remains to be seen. By far the largest propor- 
tion of the iron produced is basic quality, for the steel 
works and although less is heard of the shortage of this 
description, consumers are by no means easy in their 
minds regarding the future. Hematite production is on 
a good scale, but the makers are heavily in arrears against 
contracts. The urgent requirements of consumers, how- 
ever, appear to be taken care of through the makers’ 
efforts at rationing. 


British Iron and Steel Production. 


The British Iron and Steel Federation, in its 
statement for July, gives the production of pig iron in that 
month as 729,300 tons, compared with 699,300 tons in 
June and 665,600 tons in July, 1936. The output included 
183,200 tons of hematite, 396,000 tons of basic, 118,000 
tons of foundry, and 15,600.tons of forge pig iron. Steel 
production in July amounted to 1,059,200 tons, against 
1,106,400 tons in June and 974,100 tons in July last year. 
At the end of the month there were 126 furnaces in blast, 
the same number as at the end of June, four having been 
blown in and four put out of operation, including one 
temporarily damped down. The report does not give full 
details, but the furnaces blown out during July were at 





the following works :—The Charcoal Iron Company, Ltd., 
Barrow-in-Furness ;> the Shelten Tron, Steel and Coal 
Company, Ltd., Stoke-on-Trent; and William Dixon, 
Ltd., Glasgow ; one being damped down by John Lysaght, 
Ltd., Scunthorpe. The following works each put one 
furnace into commission :—William Dixon, Ltd., Glasgow ; 
Gjers, Mills and Co., Ltd., Middlesbrough ; the Appleby- 
Frodingham Iron Company, Ltd., Scunthorpe ; and the 
South Durham Steel and Iron Company, Ltd., Middles- 
brough. The furnace at the last-named works. was brought 
into commission in the middle of the month, after having 
been idle for twelve years. Another Lincolnshire furnace 
was damped down temporarily on July 30th and is not 
included in the total, so that during part of the month 
one additional unit was in operation. The following table 
gives the average monthly production over a period of 
years and the output for the past six months :— 


Pig iron. Steel. 

Tons. Tons. 
1913—Monthly average ... 855,000 638,600 
1920 em os ach 669,500 755,600 
1929 ” - 632,400 803,000 
1934 e Be 497,400 737,500 
1935 7 ‘ 535,300 821,600 
1936 “ a 643,500 982,100 
1937—February 603,700 995,900 
March 680,300 1,109,500 
April 680,700 1,080,400 
May 696,300 1,047,300 
June 699,300 1,106,400 
July 729,300 1,059,200 


The Midlands and South Wales. 


The holiday stoppages during the first week in 
August were curtailed as much as possible by the steel 
makers, and in some instances work was resumed after 
three days. In the majority of cases, however, the full 
week was required for plant repairs and overhauls. The 
restart occurred in conditions of unrelaxed stringency, 
but a rather more hopeful tone was noticeable in the 
market, founded probably on promises of a larger dis- 
tribution of imported steel during the coming months. 
Following the holidays, most of the re-rollers were able 
to restart on sufficient supplies of billets to keep them 
going for varying periods, This branch of the steel 
industry, however, is still far from satisfied since there is 
continuous uncertainty as to the quantities of semis 
likely to be available. The sheet makers also are in as 
unenviable a position as the makers of bars and strip, 
since they are obliged to decline a large amount of business, 
owing to the impossibility of obtaining full supplies of 
steel. The promised distribution of 100,000 tons of 
Continental semis, additional to the quota, between now 
and the end of the year, should help to promote healthier 
conditions. The constructional engineers in the Midlands 
for the most part have more work on their books than they 
will be able to execute for a long time, unless there is a 
considerable acceleration in the rate at which they receive 
supplies. The arrangement with the steel makers by which 
the latter will concentrate only upon urgent orders for 
a time may bring some relief, but can scarcely have much 
influence upon the general position. Specifications against 
contracts for structural material continue to reach the 
steel works in large volume, but comparatively little new 
business is being transacted since there is small prospect 
of buying for delivery this year. Comparatively unim- 
portant tonnages of joists, sections, and bars have been 
obtained from non-Cartel countries, although a con- 
siderable amount of inquiry has been circulated as to the 
possibility of placing business in this direction. It is under- 
stood that merchants have arranged for the importation 
of a few thousand tons to meet urgent needs, but the 
difference in price remains a difficult obstacle to negotiate. 
It is said that the development of colliery work is held up 
by the shortage of steel supplies. Arrangements are 
being made, however, which it is hoped will result in the 
makers of arches and roofing bars increasing their pro- 
duction. The quotation for the former material remains 
at £11 10s. basis, for roofing bars at £10 10s., and bridge 
rails £10 17s. 6d. The market in South Wales has been 
quiet, owing to the holidays. Last week the annual 
“stop week ” of the tin-plate industry took place, and the 
market has not yet settled down to normal conditions. 
The demand for tin-plates, both on home and export 
account, continues good, but the works are still suffering 
from a short supply of tin-plate bars. 


Current Business. 


Plans have been approved by the Motherwell 
and Wishaw Dean of Guild Court for additions and 
extensions to the premises of Alexander Findlay and Co., 
Ltd., structural engineers, Motherwell. The cost is esti- 
mated at £1000. The Park Gate Iron and Steel Company, 
Ltd., have discovered about 2000 tons of good quality 
iron ore on their property at Rotherham. The ore is 
sulphur free, but is richer in iron than that at present 
being used by the company. It will be utilised for blend- 
ing. Vickers-Armstrongs, Ltd., have received a second 
order for an aircraft carrier to be built at Barrow, where 
the company is now employing 16,000 men. A factory is 
in course of erection on the Gloucester Corporation’s 
Whaddon Farm Estate for a London firm which will manu- 
facture small engineering products. The South Stockton 
Shipbreaking Company, Ltd., Stockton-on-Tees, is recover- 
ing the metal from the cruiser H.M.S. “ Natal’ which 
was wrecked in the Cromarty Firth in 1915. The same 
company is also breaking up a 4000-ton Finnish steamer 
which went ashore in the Firth in the autumn of last 
year. Stockton Corporation has approached the Ministry 
of Health for permission to purchase and sell land for 
industrial development and the arrangement of mort- 
gages on easy terms, as it is urged that the town is handi- 
capped by not being scheduled as a Special Area. The 
Scotswood Works of Sir W. G. Armstrong, Whitworth 
and Co. (Engineers), Ltd., have been disposed of by the 
company. Vickers-Armstrongs, Ltd., have 





Export quotations are 
be found on the next page. 


with the purchasers to lease the works as from August 
2nd, and will operate them as part of their Elswick Works. 
Existing orders will be completed. Work has been started 
on the foundations for a proposed rolling mill at Corby, 
which will be operated by a company formed by Stewarts 
and Lloyds, Ltd., and the Lancashire Steel Corporation, 
Ltd. The Department of Overseas Trade announces that 
the following contracts are open for tender :—Cairo, 
Ministry of Public Works: Two motor-driven fuel oil 
pumping sets, complete with accessories and spares ; 
two sets of oil heaters, accessories, and spares ; four sets 
of fuel oil filters, accessories and spares, and all necessary 
connections, cocks and valves (Cairo, August 23rd). 
Johannesburg, City Council: 250 rolled steel tires for 
E.M.B. trucks ; 250 rolled steel tires for Maley and Taunton 
trucks (Johannesburg, August 21st). South African 
Railways and Harbours Administration: Square round 
hex, hex round hex, cup square hex, esk. square hex and 
esk. round nibbed hex black bolts and nuts; washers 
and coach screws; cup head, cask. head, cup csk. head 
rivets; mild steel buffer nuts (Johannesburg, Septem- 
ber 6th). 


Copper and Tin. 


Strong conditions have ruled in the electrolytic 
copper market since the resumption of activity after the 
holidays, although the volume of business transacted has 
not been particularly heavy. Consumers are in a some- 
what difficult position, since there is little attraction in 
buying far forward copper whilst the present margin 
between electrolytic and standard exists and a considerable 
stringency prevails in the prompt position. Dealings in 
the American market have expanded and in the latter part 
of last week some important transactions were reported. 
In July the sales in the United States are said to have 
totalled 62,000 tons, which is quite good for a month which 
is generally regarded as being one of. quiet trading. 
Obstacles to great activity in Continental countries still 
exist, although it is probable that most of the important 
copper-consuming markets would purchase substantial 
quantities if restrictions of various sorts did not limit 
this kind of enterprise. The improvement in the French 
financial position, however, was reflected in a certain 
amount of buying, and as it is understood that consumers 
in that country are not well covered, the possibility remains 
of further considerable purchases being entered into on 
French account. Partly because of the scarcity of prompt 
electrolytic copper, there have been large purchases of 
Bessemer, as at the present margin between electrolytic 
and rough copper it is possible to refine the latter at a 
profit. Speculation in standard copper has been on a 
limited scale for some weeks, although recently some 
important buying orders have been placed. The market 
generally seems to anticipate that the development of 
speculative interest in standard copper will result in a 
narrowing of the gap between the standard and electro- 
lytic quotations. ... The publication of the tin statistics 
at the end of last month, although they disclosed an 
increase in the visible supply of over 2800 tons compared 
with the position at the end of June, did not have much 
influence upon the market, and prices have shown a firm 
tendency. This was due to the fact which became known 
in the market that of the total increase, 2000 tons related 
to tin which was on the quay in the United States, and 
that the August statistics would be adjusted to that 
extent. The real position, therefore, was much better than 
the statistics indicated. The demand from America has not 
been particularly good and rather spasmodic, whilst Con- 
tinental consumers also have not shown a great deal of 
interest in the metal.- On the whole, however, the world’s 
consumption has been well maintained considering that 
the market is passing through a quiet period of the year. 


Lead and Spelter. 

August has opened with the development of a 
much firmer tone in the lead market than ruled during 
July. The consuming industries which normally at this 
period of the year buy conservatively have this week shown 
more than their usual interest. Probably this is because 
the tendency for prices to rise has taken them by surprise, 
and, as is generally the case, consumers have shown more 
inclination to cover on a rising market than when easier 
conditions prevail, The shortage of prompt and near 
supplies continues to be a feature of the lead position, and 
whilst most consumers have covered their requirements, 
those who need supplementary tonnages do not find it 
easy to procure them, without taking lead out of ware- 
house. A section of the market is inclined to regard the 
recent improvement in the tone with suspicion, and to 
attribute it more to the sympathetic influences due to the 
better conditions in other non-ferrous metal markets. 
Large quantities of lead, however, are passing into con- 
sumption, although it is difficult to say how much of this 
is due directly or indirectly to the requirements of the 
defence programme. Reports from America indicate that 
the market there is in a good statistical position, and this 
is borne out by an increase in the price to 6.25 c., New 
York.... The recent strong conditions in the spelter 
market have been maintained, and the price continues to 
rule above the lead quotation. Most of the strength is 
derived from the situation in the United States, where a 
vigorous demand has resulted in a tightness in the spelter 
position. Shipments from Europe were made a short 
time ago, and it is anticipated that these will be followed 
by the further movement of metal to America if the 
domestic price in that country is maintained. It is 
reported that most of the spelter likely to be sent will 
consist of high grade metal, which is scarce, both in the 
United States and in this country. There seems little 
doubt, however, that a good proportion will be ordinary 
grades which will be shipped direct from the Continent. 
Shipments of Belgian and Polish spelter to this country 
have resulted in the maintenance of the contango, but 
this would probably disappear in the face of substantial 
exports from Europe to the United States. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Current Prices for Metals and Fuels. 











purchasing only from associated British Steelmakers. 


PIG IRON. STEEL (continued). 
Home. Export. Home. Export 
(D/d Teesside Area) Guiascow anp Distrror— £ s. d. £ s. d. 

N.E. Coast— £8. d. £s.d Angles 11 0 6.. 10 12 6 

Hematite Mixed Nos.* S 0 Bk oe Tees... me 6. 11 12 6 
5 Mad BO Joists Hes i Sis We 10 12 6 
Cleveland— (D/d Teesside Area) Channels... ... ... ~ a2 8 6... 1017 6 
Ne, foe ee eee ee 62 6 Rounds, 3in.andup ... 11 0 6.. 11 12 6 
No. 3G.M.B. Ye BS 6 0 0 » under 3in, ... 1118 0*.. ll 0 0 
No.4 Foundry... : ae. 519 0 Flats, 5in. and under ... 11 18 0*.. 21 0:0 
Basic (Less 5/- a. 5 0 0 Plates, jin. (basis) mS OS 1l 0 0 
Mizanps— * fin. ... o ee ae Oa ll & 0 
Stafis— (Delivered to Black Country Station) os ery eae artis ne .& 
North Staffs. Foundry... 5 6 0... .. ee Ms oS ays atte 123 0. 1115 0 
nD ine 
oes, in lie : : : F Br vie per sq. ft. (8-G) 12 10 0... 1210 0 
Northampton— Boiler Plates, jin. 12 88:<@:« 12 2 6 
Foundry No. 3 ee ty mss Sournh Wates AREA— £ s. d. £ s. d. 
Forge... “38° 8... an Angles 9 Re a Bias 10 12 6 
Derbyshire— Tees... a8 2. 11 12 6 
No. 3 Foundry “=. & Se ey Joists ee, oe Oe. 10 12 6 
WO sift ty: sie te ee SE ars Channels.. - io et ek ee 10 17 6 

Score Rounds, in. i ae ee: (6s. 1112 6 
Hematite, f.o.t.furnaces* 6 3 0 — ” under 3in.° 11 18 0.. 1h 0 0 
No. 1 Foundry, ditto .... 5 15 6 ar Flats, Sin. and under* ... 11 18 0 .. 11 0 0 
No. 3 Foundry, ditto ... 513 0... a Plates, jin. (basis) 1110 6.. 11 0 0 
Basic, d/d (Less 5/-rebate) 5 7 6... . eh » tein. ... > pe o 6 “ Re : 

N.W. Coasr— 6 3 oa/a micas é Ang = Bria 2c rae 
Hematite Mixed Nos.* | 6 8 6 ,, Sheffield Up. in. to and inel. 

614 6 ,, Birminghem 6 Ibs. per sq. ft. (8-G) 12 10 0 .. 12 2 6 
* Less 5/— rebate. I 
RELAND—F.0.Q. Bewrast. Rest or IRELAND. 
% - hehe meg £ s. d. £ s. d. 
MANUFACTURED IRON. Angles tes | aah ye ll 8 0 
Home. Export. Tees... EBB Biz 12 8 0 

Lancs. AND YORES.— &: a. -d. & s. d. Joists 82" G76... 1115 6 
Crown Bars ... a BE — Channcte.: kj - 3220 6. 1113 0 
Best Bars + 18.26 0:... -— Rounds, Sin. aid wp i 66. 12 8 0 

MipLtanps— pa under 3in.* 10 16 0... 10 16 0 
mie. AT 13 5 0. a Plates, jin. (basis) ... 1113 0 .. 1115 6 
Merked Bars (Stafis.) ... 15 15 0 .. tl i Sete 1118 0.. 12 0 6 
No. 3 Quality... a1 .8;+ — ” tin. ... 123 0.. 12 5 6 
No. 4 Quality... 4S 8; @. — a ie . os = = rh = . ; 

Scortanp— n in. to gin. ino! 

Crown Bars ... 1315 0. 1117 6 *Rounde and Flats tested quality ; Untested 9/- lees 
Best... -_ £2... 12 7 6 OTHER STEEL MATERIALS. 

N.E. Coast— aneer aeaee 
Crown Bars ... 6x8 ox. ll 0 0 Sheets. £ sd. 2d. 
Best Bars iayridigmoe ig 1110 0 11-G. to 12-G., d/d k 14 6 Os... 16260 
Double Best Bars ne a yo 12 0 0 13-G., d/d - oe W386... 14 10 0 

Nor ts CE RS RAE BRE 14-G. to 20-G., dja - 1510 0... ...f.0o.b. 1415 0 

Hs 21-G. to 24-G., d/d eee @....* ees RE ee 
Geeta fag... -~ 18-57, .6 * 25-G. and 26.G.,d/d ... 1610 0... ...f.0.b. 1515 0 

—S — aa South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 

STEEL Rhodesia, £15 10s.; Irish Free State, £16 10s., f.o. q- 
Home esi The above home trade sheet prices are for 4-ton lots and over ; 
—_ 2-ton to. 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
Lonpon AND THE SouTrH— £ sa. d. £ s. d. * 
to 10 cwt.} £2 per ton extra. 
Angles ... Py Pins 10 12 6 Galvanised Corrugated Sheets, Basis 24-G.— 
Tom. ae Sih = a 8 Home. £ s.d. Export. Basis— £ s. d. 
Joists ne SD Mins 10 13, 6 4-ton lots and up... 19 10 0 26-G.and heavier 18 15 0 
ee aa a * : ~ ° os oe : 2-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
porate 3in.* 12 0 6 % mn: €% Under 2 tons - 21 2 6 30-G. and lighter 20 15 0 
Flate niciien tin.© _ 2s 6% ‘e 11 0 0 Export : India, £22 5s. c.i.f.; South Africa, £18 165s. f.o.b., 
Plates, jin. (basis) 1113 0... og plus 3 p.c. invoice value; Rhodesia, £19 5s. f.0.b.; 
ee Fr Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 
~ fin... 2: 485-0:.: 11 5 0} win plates. 
._ -_- = ee. 11 10 0) 90 by 14 basis, f.0.b. Bristol Channel Ports, 25s. 0d. to 26s. 0d. 
° > 7.2. @- 1115 0)  Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 
thin. to and incl. Billets. 100-ton lots and over. 35 to 100 tons, 5/- extra: 
v6 be per sq. ft. (8-G.) 12 10 0O.. 1210 6 less than 35 tons, 10/- extra. i a 
Baler ate Ge 6 38: 8.0... 3 2, 0 Soft (up to 0-25% C.), untested ... ... ... 717 6 

Norrs-East Coast— £ s.d., £ «. d. tensed: FP ee 876 
Angles -ll 0 6.. 10 12 6 Basic (0- 33% to 0- 41% C.) Bix 812 6 
Tees... © @.. 11 10 0 » Medium (0-42% to 0- 60% C.).. 9 2 6 
Joists se a 10 12 6 a Hard (0-61% to 0- 85% C.) 912 6 
Channels.. 4 ‘ae ee Be 10 17 6 as » (0-86% to 0-99% C.) 10 2 6 
Rounds, 3in. ala up 3.0 6. 11 12 6 = » (over 0-99% C.) 10 12 6 

» under 3in.* 1118 0 .. 11 0 0 Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
Plates, jin. st 11 8 0.. 22:6 © » Light, f.0.t. ate 9 2 6 
Pm fin. . Hl 130... EL UN. AS Si Meats PR oh BA AOS AEA SARI 
gris a 1118 0.. 1110 0 
pe fein. .. | ae a ae 1115 0 FERRO ALLOYS. 
. fein. to ont. incl. Tungsten Metal Powder.. 5/9 per Ib. 
rae per sq. ft. (8-G.) 12 10 0... 12 10 0 Ferro Tungsten oa 5/6 per lb. 
Boiler Plates, jin. 9 ee 38; B.2,. 12 2 0 Per Ton. Per Unit. 
MIDLANDS, AND LEEDS anD DistTRictT— Ferro Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
£ s. d. £ s. d. . » 6p.c. to 8 p.c. £24 0 0 7/6 
Angles ll O 6.. 10 12 6 pm » 8p.c. to 10 p.c. £24 0 0 7/6 
Tees... mm | CX. 1112 6 a » Max. 2 p.c. carbon £36 0 0 1l/- 
Joists ee 10 12 6 o » » Il p.c. carbon £38 5 0 11/- 
Se eee 8.8 x. 10 17 6 re je »  0-50p.c.carbon £41 0 0 12/- 
Rounds, 3in. and up ae B26 .. 1112 6 »  carbon-free ... 1/- per lb. 
* under 3in.* ~ aa: ©... ll 0 0 Metallic Pa pal --» 2/6 per Ib. 
Flats, 5in. and under* 1118 0.. 1l 0 0] Ferro Manganese Giocee), Beton £18 15 Ohome 
Plates, fin. (basis) 33:30:56"... ll 0 0 » Silicon, 45 p.c. to 50 p.c. £12 O Oscale 5/- p.u. 
Ba rin. 11216 *6::.. 11 6 0 a és 75 p.c. z £17 0 Oscale 6/- p.u. 
i? tin. ses .. 1110 0 » Vanadium 12/8 per Ib. 
as es wis | oe ee ee eee 1115 0 » Molybdenum fess 4/9 per Ib. 
. fin. to and ae » Titanium ieighiestiies). 9d. per Ib. 
“7S per sq. ft. (8-G.) 12 10 0.. 12 10 0| Nickel (perton)......... +++ «++ £185 to £2190 per ton. 
Boiler Plates, jin, a0 €.. ISS CHCA sec) eve see cre oes ate R/O OOS/T pa 1D. 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 
(Official Prices, August 11th.) 








Correr— 
Rage, Sete £58 15 Oto £58 17 6 
Three months ... £58 18 9to£59 0 0 
Electrolytic ast £65 10 Oto £66 10 0 
Best Selected wer oe Bir- 
mingham .. ‘ £66 5 0 
Sheets, Hot Rolled £97 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 143d. 14}d. 
»  Brazed (basis) 144d. 144d. 
Brass— 
Ingots, 70/30, d/d Birmingham £54 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 123d. 123d. 
” Brazed 14}d. 14jd. 
Tin— 
I ey ... £266 5 Oto £266 15 0 
Three months ... . £264 0 Oto £264 5 0 
Leap— 
ES ee not. ean . £22 15 Oto £22 17 6 
Three months ... - £23 0 Oto £233 2 6 
SPeLTER— 
COE en ons tui £255 2 6to £25 3 9 
Three months ... £25 5 Oto £25 6 3 
Aluminium Ingots (British) £100 to £105 ° 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell 21/6 
Splints 23/- 

AyYRSHIRE— 
(f.0.b. Ports)}—Steam ... 21/- 
FiresHirE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. ing 23/- 
U d Navi Z 20/- to 21/- 
LoTHIaNs— 

(f.0.b. Leith}—Hartley Prime 21/- 
Secondary Steam ... < 20/- 
ENGLAND. 

Sourn YorkKsHirne, Hutt— 
B.S8.Y. Hards... 22/6 to 23/- 
Steam Screened 20/— to 20/6 
NoRTHUMBERLAND, NeEwcoasTLE— 
Blyth Best 21/6 to 236 
» Second... 21/- 
» Best Small... 18/6 
Unscreened 21/— to 22/- 
DurHam— 
Best Gas... ... 22/- 
Foundry Coke cee aes nee 40/— to 44/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 27/6 to 29/- -- 
South Yorkshire ... ... . 24/- to 26/- — 
Seconds ... . 22/- to 23/- — 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Admiralty renee: 26/- 
Best Seconds aoKines 26/- 
Best Dry Large 25/- 
Ordinaries... 25/- to 26/- 
Bunker Smalls 19/— to 20/- 
Cargo Smalls ... 17/- to 18/- 
Dry Nuts... 27/- to 29/- 
Foundry Coke 40/- to 60/- 
Furnace Coke 37/6 to 42/6 
Patent Fuel ... 26/- 
SwansEa— 
Anthracite Coals : 
Best Large 38/- to 41/- 
Mechinomede Cobbles 41/- to 51/- 
Nuts bs wee 40/— to 50/- 
Beans 27/6 to 35/- 
Peas rs jj 21/- to 26/6 
Rubbly Calas. 15/- to 16/9 
Steam Coals : 
Large Ordinary 20/— to 25/- 
FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 
Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) ra 33d. 
Diesel Oil ov 44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The C.G.T. Reaction. 


THE national committee of the C.G.T. has been 
making up a balance sheet of Labour gains and losses during 
the past year, and does not appear to be satisfied with the 
result, for it has delivered to the Government a long state- 
ment condemning the alleged attitude of employers in 
refusing to comply with the terms of the labour laws, and 
demanding that other social reforms which remain in 
abeyance shall be put into operation without further 
delay. The C.G.T. is particularly aggrieved at the united 
stand taken by employers for a recovery of their rights 
which had been wrested from them by the labour revolt. 
It is unnecessary to deal with this condemnation of em- 
ployers, who have kept strictly within the law, while the 
C.G.T. embroiders the law with interpretations favourable 
to the immediate carrying through of the entire Socialist 
programme, Its demand for “‘ respect for collective con- 
tracts,” amongst other things to be respected by employers 
and often ignored by the men, implies a complete miscon- 
ception of labour privileges and of the fact that employers 
are recognised by law to have the right to dismiss men for 
breachés of contract. The situation is, in fact, perceptibly 
changing, and while the law recognises the authority of 
employers in all matters affecting the management of their 
works, the C.G.T. feels that its Socialist programme is 
weakening at the base. The country is alarmed at the 
consequences of social reforms which create incessant 
strife and burden it with increasing costs and taxation. 
Nevertheless, the C.G.T. pursues its policy of labour 
domination that has already exhibited a full measure of 
futility, although the General Confederation of Labour 
finds it necessary to modify its attitude by disclaiming 
Communist control, and keeping more closely to a proper 
interpretation of the rights of employers and their men. 
Recent failures of strikes have also had something to do 
with this changed attitude. 


Paris Public Transports. 

The public transport arrangements in Paris and 
the Department of the Seine leave little to be desired, 
except for the huge deficits, the avoidance of which has 
for years offered an apparently insoluble problem. The 
situation is made still more serious by the forty hours’ 
week following upon the other labour and social reforms. 
These additional charges have produced a crisis, and 
drastic measures have had to be taken to avoid financial 
disaster to the whole transport system. The Metro- 
politan Railway is worked by a company under concession 
from the Paris Municipality, which built the railway, and 
the concession to the company practically guarantees it 
against loss so that the burden of deficit falls upon the 
municipality. The extension of the Metropolitan to the 
suburbs is being continued by the absorption of the lines 
to Sceaux and Palaisseau, formerly owned by the Paris- 
Orleans Railway Company, and now electrified and joined 
up with the Luxembourg Metropolitan Station in Paris. 
The line is expected to be opened during the present 
month. The omnibus services are monopolised by the 
Department of the Seine, and are worked by the Société 
des Transports en Commun de la Région Parisienne under 
similar conditions to those governing the relations between 
the Metropolitan Railway Company and the Paris Muni- 
cipality. -The omnibuses and the Metropolitan are there- 
fore running in competition. The deficit of the omnibus 
services is not so heavy as that of the railway, but it is 
heavy enough, and the total deficit runs into some milliards 
of francs. As there is little scope for retrenchment of 
expenditure, when everything tends to inflation, the 
revenue has been increased by raising the fares 50 and 60 
per cent. above their level of a few months ago. As 
competition from taxi cabs must be kept within bounds, 
the Prefect of the Seine has raised the fares by 25 per 
cent., and cab drivers are in revolt for fear that they will 
lose custom altogether. The Government has also issued 
a decree for the constitution of a committee for the 
co-ordination of public transport in the Paris area. The 
declared object of this committee is to organise the trans- 
port services in the public interest, to avoid detrimental 
competition, and to ensure that the services become self- 


supporting. 


The Vosges Tunnels. 


On Sunday last the President of the Republic 
inaugurated the railway through the Vosges from Saint-Dié 
to Sainte-Marie-aux-Mines, and thence to Selestat, where 
it joins the line between Mulhouse and Strasbourg. The 
construction of the tunnel was proposed as far back as 
1841, but the railway systems on both sides of the Vosges 
were connected around the ends of the mountain range 
by Sarrebourg to Strasbourg and by Belfort to Mulhouse. 
After the war, plans were prepared for the construction of 
four tunnels through the Vosges which would provide 
direct connections between the Est and the Alsace- 
Lorraine railways from Saint-Dié and Remiremont. The 
first tunnel was the Saales, at the end of a long valley, 
with a direct line from Saint-Dié to Strasbourg. The 
second tunnel, opened on Sunday last, was begun in 
June, 1933, and has taken just four years to complete. 
It has a length of 4} miles, and was driven through nearly 
2 miles of granitic rock, work being carried on from both 
ends. The width at the rail level is 28-2ft., and the height 
to the keystone 21-6ft. From the Saint-Dié side there 
is an up gradient of 1 mm. per metre for a distance of 
935 m., and then a down gradient to Sainte-Marie-aux- 
Mines of 14-4 mm., and then 13 mm. per metre. The 
two other tunnels will join lines from Remiremont to 
Metzeral and Wesserling on a branch line from Colmar and 
Mulhouse. The first-named tunnel between Metzeral 
and Cornimont is much longer than the one just opened, 
and is nearing completion. Work upon the tunnel between 
Wesserling and Saint-Maurice has been suspended for 
nearly two years. The contractors found that driving 
through granitic rock was more costly than they had 
estimated, and they were unable to continue without 
revision of their contract. They were eventually stopped 
altogether by water, which flooded the workings and could 
not be carried away by the pumps. 


Changes in the Law of Trade Marks 


PaRuiaMENT has just passed an Act to amend the 
trade marks law, and it is likely that this will come into 
force early in 1938. The principal changes in the existing 
law are set forth in a memorandum prepared by the 
Chartered Institute of Patent Agents, and are as follows :— 


1. Assignment of Trade Marks.—The new Act removes 
many of the obstacles which at present stand in the way 
of the assignment of trade marks and which have proved 
to be unduly restrictive in the circumstances of modern 
business. 

The principal changes are : 

(1) It will no longer be essential to transfer the 
goodwill of the business on the assignment of the 
registered trade mark, provided that if the good- 
will does not pass, the assignment is appropriately 
advertised. 

(2) Subject to certain conditions, a trade mark 
will be validly assignable for a part only of the goods, 
and also for a part only of the territory of the United 
Kingdom, for which it is registered. 

2. “ Licensing”? of Trade Marks.—At present, if the 
proprietor of a mark allows anyone else to use it he is likely 
to lose his exclusive rights in the mark. Under the new 
Act, the existing restrictions will be relaxed to the extent 
that people authorised by the proprietor to use his trade 
mark may be registered as ‘‘ Registered Users” if the 
Registrar is satisfied on a number of points, including 
particularly the degree of control exercised by the pro- 
prietor over the use of the mark by the registered user. 
These new provisions should be particularly useful to 
companies who wish to let their marks be used by sub- 
sidiary or associated companies. 

3. Defensive Trade Marks.—The proprietor of a well- 
known trade mark consisting of an invented word or 
invented words, e.g., ‘“‘ Kodak,”’ will in future be able to 
obtain valid registration of the mark for goods on which 
he does not use it, so as to stop its use on those goods by 
others. 

4. Rights of the Registered Proprietor—The rights of 
the proprietor are strengthened, in that he has wider 
powers to stop others from using his trade mark in any 
way in relation to their goods. This new provision is 
specifically designed to prevent the use of the registered 
trade mark by others in such phrases as “ A substitute 
for Yeast-Vite,’’ which the House of Lords not long ago 
held to be permissible under the old Acts. However, 
traders will still be able to make such use of a registered 
mark as is reasonably necessary to describe such articles 
as refills, spare parts, and accessories for the goods of 
the registered proprietor. Further, the proprietor can, 
by taking suitable steps, prohibit certain acts likely to 
impair the value of his trade mark, such as the applica- 
tion of the mark to altered or repacked goods or the 
partial obliteration or alteration of the mark. 

5. Use of a Trade Mark.—At present, only the applica- 
tion of a mark to the goods or other close physical asso- 
ciation between the mark and the goods is regarded as 
use of the mark. This limitation will be removed, so 
that the appearance of the mark in, for example, adver- 
tisements, catalogues, and other trade literature will be 
regarded as use of the mark. 

6. Registrability of Trade Marks.—In certain respects, 
the requirements as to distinctiveness of marks for regis- 
tration will be relaxed. For example, marks which are 
not distinctive in the home market may be registered for 
export use if such marks would be distinctive in the 
export markets concerned. This will facilitate registra- 
tion in foreign countries which impose the condition that 
a home registration must first be obtained. 

A further facility that will enable protection in the 
home markets and in export markets to be more promptly 
obtained is the abolition of the requirement of two years’ 
user prior to application for registration in Part B of 
marks not possessing the necessary standard of distinctive- 
ness to qualify for registration in Part A (the main part) 
of the register. 

7. Words Used as ‘‘ the Name of the Goods.’’—Certain 
trade marks, particularly when they are extensively 
advertised, are adopted by the public as a descriptive 
name of the article to an extent beyond the powers of 
the trade mark proprietor to control, and at present the 
proprietor may lose his trade mark rights. An example 
of a registered mark lost in this way is “‘ gramophone.” 
The law is modified by the new Act and the proprietor 
will not lose his rights unless he has allowed to come 
about a well-known and established descriptive use 
of the word by anyone carrying on trade in the article. 

A word trade mark in respect of a patented article or 
substance which, when the patent expires, is the only 
practicable name for the article, is at once invalid accord- 
ing to the present law. The new Act gives a two years’ 
period of grace after the expiry of the patent to enable it 
to be proved by experience whether or not the word is 
in fact the only practicable name for the article. 

8. Period of Registration.—The initial period of regis- 
tration which at present is fourteen years, will be reduced 
to seven years, with the object of clearing off the register 
marks which have not come into active use, but the 
oo renewal periods will still be fourteen years each. 

9. Registration of Trade Marks for Benefit of a Company. 
—Under the new Act it will be possible for an individual 
to register a mark for and on behalf of a company which 
is about to be formed. 

In addition, there are many useful minor alterations 
in the law, but it is impossible in a brief memorandum 
to detail these, or to explain fully the major changes 
indicated above. 








MarinE Arr Harsours IN AUSTRALIA.—A committee 
of experts has been set up to investigate the establish- 
ment of flying boat bases in Northern Australia in connec- 
tion with the use of marine aircraft on the England to 
Australia air route. The committee comprises repre- 
sentatives of the Australian Department of the Interior 
and Civil Aviation Department, and is to carry out special 





surveys in the Gulf of Carpentaria. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the i » 48 the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


468,307. May 13th, 1936.—FvueEt Injection Pumps, L. Gardner 
and Sons, Ltd., Barton Hall Engine Works, Patricroft, 
near Manchester, and E. E. Gardner. 

This invention is concerned with by-pass valves used in con- 
nection with fuel pumps to limit the amount of fuel injected at 
each stroke. The valve is arranged to take off the oil between 
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the two spring-loaded delivery valves A and B. The opening of 
the by-pass valve C is controlled by the governor operated cam D 
and the valve has the peculiarity that a groove, or notch, E is eut 
in its face to form a leakage passage. In this way, itis said, the 
pressure in the fuel delivery pipe is gradually released, so that 
dribbling from the fuel injector is obviated.—July 2nd, 1937. 


SWITCHGEAR. 


467,464. November 11th, 1936.—E.LecTro-MaGNETIC SWITCHES, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. 

It is claimed that this electro-magnetic switch is compara- 
tively cheap to manufacture and is reliable in its action. It 
is enclosed in an evacuated glass case A and has lead-in wires 
of tungsten at B B, which are sealed into the glass. On to these 
wires there are threaded porcelain insulators CC. A strip of 
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molybdenum D is welded on to the lead-in, with an interposed 
strip E of nickel. A cradle F of non-magnetic nickel iron is 
supported by two wires GG and serves to guide the wire H 
which bridges the contacts or lead-in wires B B. This wire is 
surrounded by a tube J of magnetic material, which may be 
attracted upwardly by any exterior magnetic force to open the 
circuit. As the bore of the tube is considerably greater than 
the diameter of the wire, the contacts are separated with a 
hammer blow.—June 17th, 1937. 


BATTERIES AND ACCUMULATORS. 


December 23rd, 1936.—THEe Propuction or ELEc- 
Accumu.ators, The Chloride Electrical 
Works, Clifton Junction, near 


467,475. 
TRODES FOR 
Storage Company, Exide 
Manchester. 

This is an apparatus for mechanically casting the lead plates 
for electric accumulators, and is said to ensure the consistent 
production of sound plates. The mould in which the plates 
are cast is indicated at A and the operations are performed by 
pneumatic cylinders controlled by the rotary valve B. This 
valve is turned intermittently by the motor C through the star 
wheel D, and supplies compressed air from the branch E to the 
pipes b! to 58. @ process of operation is as follows :—(1) 
Admission of air to pipe b and cylinder c, resulting in the raising 
of the hinged side F of the mould A; (2) admission of air to 
pipe 6? and cylinder c?, resulting in locking of the mould for 
casting ; (3) admission of air to pipe 6° and cylinder c*, resulting 
in casting, the lten lead running: into the mould without 
any pressure, simply under gravity; (4) admission of air to 
pipe 64 and cylinders c' and c*, resulting in unlocking and 
opening of the mould; (5) admission of air to pipe 6° and 
cylinders c* and ¢5, resulting in pushing forward the sliding 
members G, which eject the cast plate H, which is still in the 
mould, and a simultaneous swivelling round of the supporting 
arm J for lifting the plate out of the mould projections upon the 
arm entering cavities formed in the plate by the mould, so that 
the arm supports the plate ; (6) admission of air to pipe 6* and 
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cylinder c*, resulting in downward motion of the rake K between 
the plates, which are still in the moyld, and the mould lamina- 
tions ; (7) admission of air to pipe 6? and cylinder c*, resulting 
in a pushing back of the sliding members G and simultaneous 
release of the plate, which now hangs suspended in the forwardly 
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moved supporting arm J; (8) admission of air to pipe 68 and 

cylinders c® and c®, resulting in a swinging back of the arm J 

with the plate and simultaneous raising of the rake K. The 

mould is now free for fresh casting and is powdered. The 

yang then follow again in the same sequence as before.— 
une 17th, 1937. 


ELECTRICAL APPLIANCES. 


467,025. December 9th, 1935.—Exzorric DiscHarGE DrvicEs, 
The General Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2, and N. L. Harris, Research 
Laboratories of The General Electric Company, Litd., 
Wembley, Middlesex. 

This invention relates to electric discharge devices of the 
type comprising an inner tube carrying the discharge, a sealed 
outer envelope surrounding it, and a sheath, open to the space 
between the tube and the envelope, intervening between the 
tube and envelope. In the figure, A is the U-shaped inner tube 
carrying the di through a mixture of rare gas and sodium 
vapour. From its two ends the leads, B, C, having elastic 
portions, project. These leads are sealed through the pinch 


N°467.025 


A 











B Z 


at the inner end of the inwardly projecting foot tube D, whose 
outer end is sealed to the previously open end of the outer 
envelope E, whose other end is closed. ‘The foot tube carries the 
metal ater F to which are affixed stout wires G, G, supporting 
the open end of the glass sheath H, similar in shape to the 
envelope. The closed end of H is supported on the closed end 
of E by the spring rings J; other spring rings K locate the 
sheath relative to the envelope at intermediate points. The 
inner tube is located relative to the sheath by S-shaped springs 
L, embracing both limbs of the U. In manufacturing the 
device, the inner tube A and sheath H are first mounted on the 
foot tube D, the assembly is then placed in the envelope E, 
together with the springs J and K, and the open end of the foot 
tube sealed to the envelope in known manner.—June 9th, 1937. 


467,860. February 18th, 1936.—Protective Devices, Siemens 
Brothers and Co., Ltd., Caxton House, Tothill-street, 
Westminster, and W. E. Goodwin, 27, Wrottesley-road, 
Plumstead, London, 8.E.18. 

This is a spark gap for protecting circuits, such as those of 
telephones, from excessive voltage. The gap is formed between 
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the two metal electrodes A and B, which are separated by the 
insulating sheet C. This sheet is perforated to permit the 
— to jump across should the voltage become too high. 

e parts are held together by rivets D D of hard rubber. These 
rivets are compressed and put in cold. On being warmed up 
they swell and form a secure fastening. The assembly is then 
moulded into the plastic body E.—June 24th, 1937. 


FURNACES. 


467,873. June llth, 1936.—Procress ror Propvuctne Firep 
ARTICLES OF WHICH SILIcon 1s A ConstTITUENT, M. Hauser, 
formerly of Embrach, Switzerland, now of 15, Avenue 
Beaumont, Lausanne, Switzerland. 

The present invention relates to the manufacture of products 
of which silicon is an essential constituent. In order to manu- 
facture ceramic refractory products containing silicon, either 
silicon, a silicon alloy or silicide, such as ferro-silicon, is used, 
in powder or granular form, and is mixed with raw ceramic 
binding materials, i.e., clays or fluxes. Silicon materials have 
great advantages over the ordinary ceramic products, as the 





former haye a high resistance to sudden temperature changes, 
and especially a high thermal conductivity, together with 
a high electrical conductivity under certain conditions. Accord- 
ing to the invention articles of which silicon, silicon alloy or 
silicide is an essential constituent, are produced by firing such 
articles at a temperature between 1250 deg. Cent. and the soften- 
ing point of the body or the fusion point of silicon in it, and by 
practically eliminating the i of oxygen upon the silicon 
in the body by, for exaraples, effecting the firing in an atmo- 
sphere devoid of oxygen, or firing in saggars containing carbon, 
or effecting the firing so rapidly that oxygen contained in the 
atmosphere is unable appreciably to affect the silicon, silicon 
alloy, or silicide.—June 24th, 1937. 








MACHINE TOOLS AND SHOP APPLIANCES. 


467,193. December 12th, 1935.—Powzr Hammers, B. and 8S. 
Massey, Ltd., William-street, Openshaw, Manchester, 11 ; 
and P. C, N. Pickworth, Sandon, Torkington-road, Hazel 
Grove, Stockport, Chester. . 

In this hammer there are two tups, which work in opposition 
to one another. In other words, instead of there being a fixed 
anvil, the anvil rises to meet the upper tup. The upper tup A 
is operated by the steam cylinder Bin @ normal manner and is 
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guided between the standards CC. The lower tup D is carried 
by the hydraulic ram E, which is immersed in the oil chamber F. 
Into this chamber there also project two other rams, one of 
which is shown at G, Projections on the upper tup A operate 
these side rams, and by hydraulic transmission raise the lower 
tup as the upper one descends. The areas of the rams are pro- 
portioned according to the weights of the tups and the velocity 
of blow desired. une 14th, 1937. 


AERONAUTICS. 


467,465. December 13th, 1935.—Conrrot Swurraces ror 
ArrcrartT, The Fairey Aviation Company, Ltd., North 
Hyde-road, Hayes, Middlesex, and R. T. Youngman, 
** Walcot,” Church Crookham, Aldershot, Hants. 

This flap-operating mechanism is said to be more effective 
in working than the usual simple hinged flap. The flap A is 
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mounted in a recess under the wing on links B and C, which 

are of unequal length. One of the links is keyed on to its pivot 

and can be rotated by the worm and hand gear D, E. The 
ositions which the flap may be made to take up are indicated 
y the broken lines. une 14th, 1937. 


FURNACES. 
467,041. January 18th, 1936.—On. Burners, J. Sprig, Hard 
No. 395, near Bregenz, Vorarlberg, Austria. 


This is a burner for such fuels as gas oil. The outer casing A 
is cylindrical on the outside, but the thickness is tapered. 
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Within it there is a vaporising chamber B of truncated conical 
form, supported by feathers from the casing. The cone is closed 





by a loosely fitting cap C held in place by a spring D. The fuel 
oil is supplied to the burner by the pipe E and, on starting up, 


trickles through the joint of the cap C to soak the asbestos wick 
F. This is lighted and when the burner has warmed up gasified 
oil escapes from the vaporiser and burns within the casing. The 
cap and spring act as a safety valve for the vanoriser.— 
June 10th, 1937. 


MISCELLANEOUS. 


467,472. December 14th, 1936.—Seauinac Devices For 
Berarines, General Motors Corporation, Grand Boulevard, 
Detroit, Michigan, U.S.A. 

This is a device for making ball bearings dustproof. The 
seal is made by the felt pad A, which is held between the sheet 
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steel flanges B and C, attached respectively to the inner race 
D and the outer race-E. The attachment of the flange C is 
effected by the aluminium disc F, which is forced yer sr 
in the groove G. The detail sketch indicates the mode of 
forcing in the disc and the shape of the groove.—June 17th, 1937. 








Engagements. 


—o 


Forthcoming 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Monpay, Sepr. 6ra, TO THURSDAY, SEPT. 9TH. 
inst. or Mretrats.—Annual Autumn Meeting at Sheffield. 
Monpay, Sept. 13T#, to Wepnespay, Serr. 15rH. 
Farapay Soc.—Chemistry Theatre, University of Manchester. 
Genera! discussion on Reaction Kinetics. 
Tvrspay, Sepr. l4rx. 
Inst. OF MARINE ENGIngEERS.—85, The Minories, 
Presidential Address. 6 p.m. 
Tuurspay, Serr. 16TH, To Saturpay, Oct. 2nb. 
ENGINEERING AND Marine Exuipition.—At Olympia. 
Fripay, Serr. 24TH, To Sunpay, Sept. 267TH. 
Assoc. or Spectat LrprRaRIes AND INFORMATION BUREAUX.— 
Annual Conference at Cambridge. 


E.C.3. 








LAUNCHES AND TRIAL TRIPS. 





DoNAGHADEE, steamship; built by A. and J. Inglis, Ltd.; 
to the order of John Kell y, Ltd.; dimensions, length 184ft., 
breadth 27ft. 9in., depth 13ft. 4in.; gross tonnage 660. Launch, 
August 5th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





B.E.N. Patents, Ltd., informs us that the sales manager, 
Mr. R. J. Pettitt, has been appointed a director of the company. 
Mr. Pettitt joined the firm in 1927. 

Sipney G. Jones, Ltd., 8, Balham-hill, London, 8.W.12, 
informs us that it has recently concluded arrangements whereby 
it will act as sole selling agent in this country for various 

hine ‘tools factured by the Oecerlikon Machine Tool 
Works of Switzerland. 

Mr. Cyrit Warts, managing director of Richard Thomas and 
Co., Ltd., has been elected chairman of the board of directors of 
the London Iron and Stee: Exchange, Ltd., in succession to the 
late Mr. James Whitby, who had held that office since the 
establishment of the Exchange. 











CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest reader,. 


MERRYWEATHER AND Sons, Ltd., Greenwich, have received 
from the Corporation of Derby an order for a new motor turn- 
table fire ladder. It will have an all-steel ladder for extension 
to a height of 100ft., a special attachment being provided for 

lumbing the ladder by power. It will also be equip with 
life-saving apparatus, and will carry a pump to deliver 500 
gallons per minute. 








CATALOGUES. 





F. J. Epwarps, Ltd:, 359, Euston-road, N.W.1.—Stock list 
of machine tools. 

Dennis Brorners, Ltd.—Particulars of the firm’s container 
system of collecting refuse. 

Nationat Gas AnD Ort Enorne Company, Ltd., Ashton- 
under-Lyne.—Catalogue’ No. 262 on oil engines from 10 to 
100 B.H.P. 

Henry Pets anv Co., Ltd., 32-38, Osnaburgh-street, N.W.1. 
—Brochures dealing with screw presses, nibbling shears, plate 
shears, folding presses, &c. 

Heap, Wricnrson anv Co., Ltd., Teesdale Ironworks, 
Thornaby-on-Tees.—Particulars of the firm’s ‘ Shadrach,” 
““Meshach,” and ‘“‘ Abednego ”’ heat-resisting steels. 
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A Seven-Day Journal. 


The Railway Wages Award. 


On Wednesday, August llth, the Railway Staff 
National Tribunal issued its decision on the claims 
which were presented to it last month by the National 
Union of Railwaymen, the Associated Society of 
Locomotive Engineers and Firemen, and the Railway 
Clerks’ Association. The Tribunal consisted of Sir 
Arthur Salter, Chairman, Mr. Maurice S. Gibb, and 
Mr. H. J. May. According to a joint announcement 
issued by the trade unions and the railway companies, 
the decision ends the percentage deduction from 
earnings, which has operated since March, 1931. It 
was originally 24 per cent. from all earnings, with a 
further 24 per cent. on earnings in excess of 40s., and 
was reduced at subsequent dates, the remaining 
portion, which is now discontinued, being 1} per cent. 
It restores the standard rates for night duty, night 
overtime, and Sunday duty. As a result the ordinary 
night duty rate is increased from time-and-one-eighth 
to time-and-a-quarter, the night overtime rate from 
time-and-three-eighths to time-and-a-half, and the 
Sunday duty rate from time-and-one-third to time- 
and-a-half. It adds ls. a week to the rates of pay of 
adults in conciliation grades, the rates of which are at 
present below 45s., and gives to men who work on 
Whit Monday or August Bank Holiday a day off 
with pay on another day. It also gives a cost-of-living 
bonus to certain men who, by reason of a decision of 
the National Wages Board, do not at present receive 
it; and gives other minor concessions to a few 
specially low-paid workers and also to certain clerks 
working during the night period. The claims dis- 
allowed by the Tribunal include that-of the National 
Union of Railwaymen for a minimum wage of 50s. 
for all adult workers, that of the Railway Clerks’ 
Association for a thirty-six-hour week, and that of 
the Associated Society of Locomotive Engineers and 
Firemen for two weeks’ annual holiday with pay. 
The decision, which is subject to ratification by the 
railway companies and the trade unions, is operative 
as from August 16th, 1937, and continues until 
altered by agreement or a new decision is arrived at 
under the machinery of negotiation. The total cost 
of the concessions is expected to amount to £2,900,000 
per year. 


The County of London Electric Supply 
Company. 


On Monday, August 16th, an extraordinary general 
meeting.of the County of London Electricity Supply 
Company was held at Winchester House, E.C., to 
consider a resolution approving an agreement between 
the City of London Electric Lighting Company, the 
County Company, the South Metropolitan Electric 
Light and Power Company, and the South London 
Electric Supply Corporation. The chairman, Sir 
Bernard E. Greenwell, explained that the meeting 
had been called as soon as they had received the 
Commissioners’ consent to the agreement with the 
City Company. To obtain advantage from the agree- 
ment during the coming winter it would be necessary 
to put certain engineering work in hand, and to do 
that they had to make it the subject of a resolution 
before a general meeting. In accordance with 
Section 9 of the 1925 Electricity Act, authority was 
given to the County Company and the other com- 
panies mentioned to amalgamate or for one company 
to acquire another or to have an agreement 
for joint working. The necessity for obtaining 
the sanction of the shareholders was obviously 
mainly directed to any question of amalgamation 
or acquisition, but they were advised that the 
minor matter of a working agreement also necessitated 
obtaining that sanction. As the South Metropolitan 
and the South London undertakings were associated 
companies of the County Company, the question of 
amalgamation did not arise. The effect of the agree- 
ment would be to bring the City of London Company 
into that joint working arrangement. The County 
Company would be in a position to give bulk supplies 
to the City Company to enable it to deal with certain 
important supplies in the City, which it had been 
unable to provide up to now. At this meeting and 
at extraordinary general meetings of the South 
Metropolitan and South London companies the scheme 
was approved, whilst the arrangement is to be con- 
sidered at a meeting of the City of London Company 
to be held in September. 


Building Research Progress. 


THE annual report of the Building Research Board, 
which was issued by the Department of Scientific and 
Industrial Research on Monday, August 16th, and is 
obtainable from the Stationery Office, is of special 
interest on account of the review of the work of the 
Building Research Station since its establishment 
eleven years ago. In this review it is stated by Dr. 





Stradling, the Director of Research, that the Station 
has now become a real factor in the building industry 
of the country. The number of inquiries, which are 
received annually, has increased from 190 in 1927 to 
2862 in 1936. This increase is explained, Dr. Stradling 
states, by the goodwill of the industry in relation to 
the work of the Station and the fact that the 
researches undertaken cover a very wide field and 
make possible the application of the accumulated 
knowledge of the Station to the every-day problems of 
the industry. Important developments have included 
the placing of specification testing of concrete on an 
entirely new footing, and the reduction of variation in 
strength, which is having a steady effect in improving 
the quality of concrete structures. In addition, 
concrete has been rendered more resistant to chemical 
attack. On the manufacturing side new industries 
have been started as a result of research work and 
include the production of bricks by a steam curing 
process from spent oil shale and lime, which has now 
been begun on a commercial scale in Scotland. The 
commercial production of materials for the making 
of good light-weight concrete from blast-furnace slag 
has also been successfully started. Other important 
work has included the study of the properties of 
building stones and an investigation into causes affect- 
ing their weathering and decay. The subjects of 
plasters, mortars, and rendering have been given close 
attention, with very satisfactory results in actual 
service. Important work has been accomplished in 
connection with architectural acoustics and the fire 
resistance of buildings. 


British Export Trade. 


Accorpine to the Board of Trade Returns for 
July, published at the beginning of the week, there 
was during last month a further remarkable increase 
in British trade. It is recorded that the total volume 
of trade exceeded that of the same month of the 
previous year by a sum of £26,000,000. The exports 
for July exceeded those of a year ago by nearly 
£7,500,000, and were the highest for the last seven 
years. Increases also took place in imports, which 
showed an advance of more than £16,700,000, while 
the total of re-exported goods was some £1,761,715 
higher. The expansion which was recorded during 
July followed a substantial advance during the 
previous month, and a steady increase during the 
earlier months of the year. A feature of the Returns 
is the manner in which the increase in export trade 
is reflected in practically all the different categories 
into which the goods exported are divided. Among 
the principal increases recorded are those in the iron 
and steel, transport vehicle, cotton, and non-ferrous 
metal trades. The transport vehicle section shows 
clearly the revival of activity in the shipbuilding, 
motor vehicle, and aircraft industries, while the 
improvement in the iron and steel industries is shown 
to be well divided between the British Empire and 
foreign markets. The shipment of coal increased 
during the month under review, the figure of 
£3,925,655 showing an advance of £1,062,109. The 
export trade with Italy in British coal has increased 
and amounted in July to £312,900, compared with 
no trade in July, 1936, when sanctions were in force. 
Among the re-exports were items for the purchase of 
copper by Russia and the United States of America. 
The increase in imports consisted mainly in the larger 
purchases of raw materials which are needed in order 
to meet the requirements of industry. 


New Naval and Mercantile Orders. 


On Friday, August 13th, it was officially announced 
that the Admiralty has decided to entrust the con- 
struction of two of the boom defence vessels of the 
1937 programme to each of the following firms :— 
William Simons and Co., Ltd., of Renfrew ; Lobnitz 
and Co., Ltd., of Renfrew; John Lewis and Sons, 
Ltd., of Aberdeen ; the Blyth Dry Docks and Ship- 
building Company, Ltd., of Blyth, with machinery 
by White’s Marine Engineering Company, Ltd.; and 
the Goole Shipbuilding and Repairing Company, 
Ltd., of Goole, with machinery by Amos and Smith, 
Ltd. Although these ships are not very large, they 
contain, nevertheless, a considerable amount of 
machinery, and the work involved in the construction 
of the ships and their propelling and auxiliary 
machinery will provide welcome employment for a 
large number of shipyard workers and engineers. 
The order is especially pleasing to the town of 
Renfrew, where four of the vessels are to be built. 
During the past month there have been few orders 
placed on the Clyde, but inquiries are increasing, and 
it is understood that tenders have been invited from 
the Clyde, the Tyne, and Barrow-in-Furness for the 
construction of the two new passenger liners for the 
Pacific service between Canada and Australia, in 
which the Canadian Pacific Line and the P. & O. 
Line are jointly interested. These ships will have 





a gross tonnage of between 28,000 and 30,000, and 
will embody the latest developments in propelling 
machinery and in passenger accommodation. On the 
North-East Coast orders for three further ships have 
recently been placed with Joseph L. Thompson and 
Sons, Ltd., of Sunderland. They include a 14,500- 
ton tanker for London owners with a length of 515ft. 
and a beam of 69ft., and two steamers, one for the 
Trade and Navigation Company, to be engined by 
the North-Eastern Marine Engineering Company, 
Ltd., and the other for the Barry Steamship Com- 
pany, Ltd., which is to be fitted with engines by 
White’s Marine Engineering Company, Ltd., of 
Hebburn-on-Tyne. 


The Late Lord Runciman. 


Ir is with deep regret that we have to record the 
death on Friday last, August 13th, of Baron Runciman 
of Shoreston, a distinguished British shipowner, who 
in his youth served before the mast in sailing ships and 
saw the change from sail to steamers and motorships. 
He died in his ninety-first year after a short illness 
following a full and busy life. Lord Runciman spent 
much time aboard his yacht “‘ Sunbeam II,” and it 
was from that ship that he was taken to his home at 
Jesmond, Newcastle-on-Tyne, where he died. Walter 
Runciman was born in Dunbar, Haddingtonshire, in 
1847, and came of a shipping family. After spending 
some time on a farm, he went to sea, and served a 
hard apprenticeship in sailing ships. At the age of 
twenty-two he was master of a sailing ship and two 
years later the captain of a steamer. In 1889 he 
started the South Shields Steam Shipping Company, 
which succeeded and in 1897 became the Moor Line. 
The number of ships increased from a dozen to over 
forty, and to-day the Moor Line does not include a 
single ship built before 1922, and possesses two of the 
latest types of motor vessels. Quite ‘recently Lord 
Runciman became chairman of the Anchor Line after 
it had been acquired by Runcimans (London), Ltd. 
Besides his own companies, Lord Runciman found 
time to take a far-reaching interest in British shipping, 
and on the insurance side was President of the 
United Kingdom Freight Association and the United 
Kingdom Protection and Indemnity Association. He 
was President of the Chamber of Shipping from 
1910 to 1911, a member of the Advisory Committee 
of the Board of Trade, and President of the Shipping 
Federation, Ltd.; while he was also a member of 
the boards of directors of the British Steamship 
Owners’ Association and the London Steamship 
Owners’ Association, and other organisations. A 
man of strong and self-reliant personality in business 
affairs, he had in private life a simplicity of character 
which endeared him to many friends. It is truly said 
that by the death of Lord Runciman Britain has lost 
a true craftsman of the sea. 


Improved Sheffield Rail Facilities. 


THe London, Midland and Scottish Railway 
announces an important programme of improvements 
which it proposes to carry out in the Sheffield area, at 
a cost of about £140,000, in order to speed up the 
handling of heavy traffic and coal supplies to and from 
the numerous ironworks, steel works, and other 
industrial undertakings in and around the Sheffield 
and Rotherham area. The improvements to he 
carried out will further facilitate the prompt supply 
of empty wagons for outward loading. The principal 
features include additional siding accommodation at 
Roundwood and Woodhouse Mill, with new provision 
for watering locomotives at Wincobank, and improve- 
ments at the goods stations of Sheffield (Queen’s- 
road), Rotherham, and Chesterfield. At the Round- 
wood sidings near Rotherham, extensions are to be 
made to accommodate an additional 437 wagons, 
thereby raising the capacity of the yard from 328 
wagons to 765 wagons. When completed, this exten- 
sion will greatly relieve the pressure of work at 
Roundwood, and at other depéts nearby. At Wood- 
house Mill, an important centre for traffic on the 
direct line from Chesterfield to Rotherham, a new 
yard with twenty-two sidings for sorting and storing 
traffic is to be constructed, with reception sidings 
and all the necessary handling requirements. The 
present capacity of Woodhouse Mill will be increased 
from 420 wagons to about 1100 wagons. In addition 
to relieving other traffic yards, such as the Mas- 
borough sorting sidings, the schemes above referred 
to will, it is expected, provide substantial economies 
in engine power, and will save delay in freight trains 
and reduce the time of shunting engines. At Winco- 
bank a 20,000-gallon water tank, together with two 
large water cranes, will be installed. The new arrange- 
ment will enable the shunting at Wincobank to be 
performed by tank locomotives instead of tender 
locomotives. It will result in more economical work- 
ing, and will allow more effective use to be made of 
the running lines. 
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Super Tension Cables. 


No. 


III. 


(Continued from page 172, August 13th.) 


N the pressure cable made by the Enfield Cable 
Company, Ltd., the heterogeneity of the dielec- 
tric is counteracted by mechanical pressure applied to 
the insulation radially, so that the radial breathing is 
reversible up to the highest practicable operating 
temperatures. Such vacuous spaces as tend to form 
are closed or the pressure in them rises to such an 
extent that no ionisation occurs. The theory of the 
cable was described in a paper read before the Royal 
Society of Arts in November of 1931,* but attention 
will be paid here more particularly to the develop- 
ment work which led to the cable in its present form.f 
Until it was found that the effect could be obtained 

















Fic. 18—CABLE WITH PRESSURE APPLIED INTERNALLY 


if the pressure medium were separated from the dielec- 
trie by an impermeable flexible wall or membrane, 
such as a lead sheath, thus allowing a free choice of 
the pressure medium, the practical exploration of the 
principle presented difficulty. Experimental investi- 
gations undertaken to determine whether the pres- 
sure should be applied internally or externally showed 
that both methods had advantages and disadvantages. 

In the case of a single-core cable, when the pressure 
is applied internally, 7.c., at the conductor, the 
position of maximum pressure coincides with that of 
the maximum voltage stress in the dielectric. This 
part of the dielectric is also subjected to the maxi- 
mum temperature variations, and consequently at 
this point there is a great tendency for voids or low- 
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FIG. 19—IONISATION CURVES 


pressure areas to be formed during the cooling period. 
When, on the other hand, the pressure is applied 
externally, it is at the coolest part of the dielectric 
and the direction of the pressure is in opposition to 
that of movement of the papers, due to expansion of 
the cable-insulating compound from the conductor 
towards the outside. Thus tendency to stretch the 
papers by external pressure, as in the case when it 
is applied from the inside, is avoided. When an elec- 
trical line is alive, it is also more convenient to make 
adjustments or to carry out tests when the pressure 
is outside, as the pressure medium is at earth potential, 
while the surface area of application is also greater. 
Moreover, it will be appreciated that it is far more 
simple in the case of a three-core cable to provide one 
space for an external pressure than one for each core 
at different electrical potentials. 





* “The Pressure Cable” by M. Hothstadter, W. Vogel and 
E. Bowden. 

{t Based on a lecture delivered by Dr. E. Bowden and Mr. 
F., W. Main before the Electrical Power Engineers’ Association. 


The application of external pressure necessitates 
an outer sheath or pipe line to withstand the 
pressure, and for this reason full drum lengths of single- 
core cable were first constructed for experiments with 
internal pressure. These were insulated for a three- 
phase, 132-kV system, with a radial thickness of 
insulation of 0-63in., giving a maximum electrical 

















Fic. 20—-CABLE WITH TWO LEAD SHEATHS 


stress of 7-25 kV/mm. A section of the cable is 
shown in Fig. 18. The copper wires forming the 
hollow conductor are supported by a steel strip spiral, 
whilst a thin lead sheath over the conductor forms 
the diaphragm separating the pressure medium from 
the dielectric. Lengths of the cable were subjected 
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FIG. 21—VARIATION OF IONISATION WITH TIME 
OF PRESSURE APPLICATION 


to intense heat runs by overloading the conductor, 
and the temperature was raised to much higher values 
than would be permissible with ordinary cables. A 
typical ionisation curve A, Fig. 19, taken on a 132-kV 
cable before the application of pressure and after the 
treatment mentioned, clearly indicates the presence 



























































0020 -— T T 
t— L—r- 
Sete a 
}——-—— +--——_+- + -+ T 
| brio 
& —+—— _ = saat 
| Gas Pressure 12atm. 
e net 
| / | | Tests Corrected to 15°C 
a | | 
0010} +f + . 
a 
| { | | 
ox ‘i | t 
3 | | | | 
” te tage bole 
‘akan cae nen 7 
| 
| 
| 
0 | i | | 
0 20 40 60 & 
Kilo-Volts R 


THe Encincer 


FiG. 22—RESULTS OF APPLYING PRESSURE AT 
12 ATMOSPHERES 


in the dielectric of spaces incompletely filled with 
compound and probably created by migration of 
compound, radial movement of the papers, and 
stretching of the lead sheath. When the space inside 
the cable conductor was filled with a pressure medium 
and the pressure raised to 160lb. per square inch, 
after three hours, curve B, which shows some improve- 





ment, was obtained. 





Other experiments in the design and the use of 
modified insulating materials led to still better results, 
but it was evident that the whole depth of dielectric 
was not being influenced sufficiently by the applica- 
tion of pressure from the inside, and eventually it was 
decided that it would be better to apply the pressure 
externally. Similar cable to that described was 
manufactured with fa thinner lead sheath over 
the dielectric and with a second lead sheath 
having spacing projections leaving longitudinal 
channels between the two lead sheaths, as shown in 
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FiG. 23—VARIATION OF POWER FACTOR AT 
76 KV DURING HEAT CYCLES 


Fig. 20. These channels provided the necessary 
space for the pressure medium, and effective results 
from the pressure applied in this way were noted. 
The improvement in the ionisation curve effected by 
pressure applied externally is shown in Fig. 21. A 
length of single-core 132-kV cable was subjected to a 
number of heat cycles at excessive temperatures 
until the cable gave the ionisation curve A. When an 
external oil pressure of 90 lb. per square inch was 
applied, after half-an-hour, the ionisation curve B was 
obtained. After another 92} hours the results 
improved, as indicated by the curve C, and after 162 
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FIG. 24—THREE-CORE PRESSURE CABLE IN 
STEEL TUBE 


hours still better conditions were secured, as indicated 
by curve D. As the cable temperature was low during 
these tests the results are more satisfactory. The 
various values of power factor have been corrected to 
10 deg. Cent. . 

In Fig. 22 are shown the results of applying nitrogen 
at a pressure of 12 atmospheres to a three-core cable 
insulated for 66 kV, when used as a pressure cable. 
At A is shown the ionisation curve at 15 deg. Cent. 
after a number of excessive temperature runs without 
gas pressure, while curves B, C, and D show the 
improvement after five, twenty-three, and forty-seven 
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Fic. 25—THREE-CORE CABLE WITH TWO LEAD 
SHEATHS 


hours’ application of pressure respectively. Improve- 
ment in this case, it will be noted, is again marked. 
Tests were then made with the object of deter- 
mining the intensity of pressure required to counter- 
act the heterogeneity of normal dielectric caused by 
the effects of heating due to current loading and to 
give the necessary stability. The results of these 
tests taken on a single-core cable insulated for a 
132-kV three-phase system are shown in Fig. 23. 
Heat cycles were taken to 75 deg. Cent. and the cable 
was allowed to cool after each heat run. The power 
factor at working pressure (76 kV) was measured 
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after each cycle. The gas pressure was reduced by 
stages from 9 atmospheres for the first cycle to 
3 atmospheres for tie seventh cycle, and it is clearly 
seen that a pressure of at least 6 atmospheres is 
necessary to retain an electrically stable condition of 
the dielectric. Although the pressure was allowed to 
fall to 3 atmospheres, stable conditions were restored 
when the pressure was increased again to 8 atmo- 
spheres. While it may be concluded that a minimum 
gas pressure of & or 8 atmospheres is required to 
prevent instability at a maximum stress of 
7:25kV/mm. when the cable is heated to 75 deg. Cent., 
further investigations showed that other considera- 

















FIG, 26—EXPERIMENTAL PRESSURE CABLE 


tions make it necessary to increase this value. Time 
breakdown tests demonstrated that a further increase 
in pressure up to 12 to 15 atmospheres would give a 
corresponding improvement and that the asymptotic 
value' of the time-voltage breakdown test may be 
raised to about 40 kV/mm., which approaches the 
value obtained on samples of impregnated paper 
tested between electrodes. Cable under mechanical 
pressure was shown by this investigation to 
operate at a safe electrical stress of 7 to 10 kV/mm. 
instead of 4 to 5 kV/mm. for the normal cable. 
The tests also indicated that the lead sheath 
serves better as a flexible membrane if it 











FIG. 27—CABLE TERMINAL ENDS 


deviates slightly from the circular shape. In later 
work on single-core cables and on HSL cables for 
gas pressure the conductor has been made slightly 
oval in shape and the lead sheath is also slightly oval. 

Attention was paid after these investigations to the 
production of three-core pressure cables, and it was 
decided that the flexing membrane, especially when 
composed of lead, should preferably be non-circular. 
Three-core cables are accordingly made of triangular 
shape, as shown in Fig. 24, with a thinner lead 
sheath than that applied to an ordinary cable. 
Usually, these cables are placed in a welded steel 
tube, capable of withstanding the pressure, but in a 
later development the steel pipe is dispensed with, 
and the cable (Fig. 25) is provided with two lead 
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After numerous tests on short lengths of cable, 
a 200-yard length of three-core cable was installed 
in the ground at the Enfield Cable Factory, and was 
subjected to trials under practical conditions. Each 
core consisted of a normal strand of 0-15 square inch 
sectional area, insulated with impregnated paper to 
a radial thickness of 0-306in., and lapped with metal- 
lised paper. The three cores were laid up and wormed 
in triangular formation and bound with copper- 
woven tape. The cable was impregnated in the normal 
manner, and lead sheathed with a triangular sheath, 
tightly wrapped with one thin binding steel strip 
applied over a bitumenised paper. It was then 
taped with impregnated hessian and a protective 
armour of narrow steel strips was applied (see 
Fig. 26). After the cable had been drawn into the 
steel pipe and terminal ends fitted, as in Fig. 27, the 
cable pipe line was filled with nitrogen at an approxi- 
mate pressure of 12 atmospheres. Although the 
cable was intended for 66 kV (three-phase), it will be 
perceived from the load cycle curve, Fig. 28, that 
during the majority of the heat runs it was work- 
ing at 88 kV. At 66 kV the maximum stress is 
7°-5 kV/mm., and at 88 kV, 10 kV/mm. Throughout 
the tests, which consisted of raising the temperature 
by passing current through the cable cores and then 
allowing the cable to cool to atmospheric tempera- 
ture, the cable voltage was maintained. The cable 
was subjected to forty-six daily heat cycles, and at 
some periods during the tests it was left for several 
days unloaded, but still subjected to the working 
voltage. The variation of power factor is shown in 
Fig. 28, measured at a maximum stress of 7-5 kV/mm. 
and at a temperature of 15 deg. Cent., before and after 
each cycle, and it will bé seen that the cable exhibits 
excellent stability, notwithstanding that over thirty 
of the heat cycles were taken to 70 deg. Cent. and 
over. 

In Fig. 29 ionisation curves obtained during the 
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steel spiral band capable of withstanding the pressure. | power factor values have been measured up to voltages 


Tke 








30 50 
Number of Heat Cycle 
Cos $ Measured at 7-5kV/mm Max. Stress 


FiG. 28—STABILITY TEST ON 66 KV CABLE 


equivalent to a maximum stress of 15 kV/mm., 1.€., 
up to a three-phase pressure of 132 kV, or twice the 
intended working voltage of the cable with gas pres- 





TEST AT COMMENCEMENT OF STABILITY TEST 
T 



































ee Sk Ed BE, Sa 2 a BS 
t + Max. Stress=7-5kV mm 

s | | | Gas Pressure = 12 atm. 

2 | | 1 Cos ¢ Corrected to 15°C 

oC % | | | | 4 

eer a ale by 
PC OR tain wt 
2 4 6 8 10 12 14 16 
Max. Stress kV/mm 
TEST AFTER 8th. HEAT CYCLE 

0010 

a 

Ss 
— 4 i416 

Max Stress kV/mm 
TEST AFTER 46th HEAT CYCLE 

0010 

. 

8 
0005 





2 


Te Enc weer” 


@ 
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sure and more than four times the normal voltage if 
operated without pressure. 





(To be continued.) 
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Section III.—(a) Intropuction. 


NTIL recently the only relation used for jump 

has been the standard D,.D,(D,+D,)=2 D?, 
which assumes that D,—D, is small compared with 
D, and only applies to the case of a level floor, a clear 
trough, and parallel side constraints. Experiments 
have been directed mainly towards testing this 
relation and plotting surface profiles. The question 
of wave length, which is essential to the accurate 
solution of problems involving side divergence or bed 
slope, is still in darkness. The problem of jump when 
there is “static water” filling the trough (Section 
II (6) ) is more important to the designer than the 
case of empty trough. The problem of the residual 
high-speed jet after a jump has been noticed but not 
worked out. The law affecting curvature before the 
jump on an inclined floor or glacis is not known. The 
shape of a wave cannot be calculated, so neither can 
the correction to the jump equation to allow for finite 
height of jump. 





sheaths, an inner and outer sheath, and the nitrogen 


The object, therefore, of this section is to derive 





_ Standing Wave Problems. 


By T. BLENCH, B.Sc. (Hons.), 1.S.E. 


IIT. 


(Continued from page 174, August 13th.) 


rigidly the equations of motion of jump with empty 
and full troughs on a flat floor; estimate the error 
likely to occur through neglecting vertical accelera- 
tion ; suggest a theory of curvatures for jump from 
the bottom of a steep glacis and indicate the problem 
which requires to be solved for the jump on a glacis. 
In passing, experimental points which require to be 
investigated will be mentioned. It is hoped that this 
will suggest sound lines for that further vestigation 
which is required for a full understanding of the finer 
points of behaviour of falls. 

The reader is assumed to be thoroughly acquainted 
with the current theory of the standing wave, both for 
empty and full troughs, vide Sections I and II. 


(6) Proptem or Hypravutic Jump on LEVEL FLoor. 


Clear Trough.—Fig. 16 shows two actual waves 
observed on a model (Bib. 7). As there is no theo- 
retical means of drawing wave shape we must accept 
these as typical. 

It is assumed that there is no friction, that the 
velocity over section D, is constant, and the flume 
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sides are parallel. It is further assumed that the 
position of the tube of flow A B is steady, or so little 
fluctuating that it can be considered steady. The 
term “tube of flow” is used because, although the 
motion within the tube is not steady, it does not cross 
the boundary of the tube. 

The sections D, and D, are taken where parallelism 
exists before the jump and approximate parallelism 
after the jump. 

Notice that the conventional theory of jump 
assumes uniform velocity both before and after the 
jump, which is impossible in view of the rise of the 
water in the upper tubes of flow. 

It is required to correlate D, and D,. 


Divide the tube A B into small portions. Let the 
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Fic. 16 


kth portion be contained between sections P and Q 
(see inset, Fig. 16) at time ¢. 

Suppose that after a time dé the fluid contained 
between P and Q and the tube boundaries has moved 
to occupy the space between P’ and Q’, the time dt 
being so small that the distances P P’, Q Q’ are small 
compared with P Q. 

Then a, representing cross-sectional area and | 
length of the PQ element, p the fluid density, 6 
inclination of motion to the horizon, 9 the discharga 
per foot breadth of tube perpendicular to the plane 
of the diagram, p total pressure, and v velocity, we 
have, with obvious notation, the momentum equa- 
tion 


eo. dt (Vx+1—Vx)=(pxr—pr+1) dt 


—(o ax lx) g.sin 65.dt (1) 
(The pressure units are poundals per square foot.) 
Writing the corresponding equations for the 


remaining n— 1 elements, noticing that every v and p 
except the extreme end ones occur once positively 
and once negatively, and summing the equations, 
we get, after cancelling dt 

e@ (Vn+1—V,)=(P,—pn+1) 


K=n 
—ge X(axlk)sin6s; . . . (2) 
K= 


1 
which is the equation for the whole tube A B. 

To obtain the equation of the whole wave, it is 
necessary to sum all these equations throughout the 
wave. 

Now L¢oVnii is ultimately p/V*dD over 
section D, equal to eV; D,, where V, means the 
root mean square velocity over a section D,. As 
most hydraulic problems give accurate results when 
the root-mean-square velocity is replaced by the 
arithmetic mean (this is one point which might be 
tested in experiment for a high wave), we shall make 
this replacement and the term becomes ¢ q?/D,, 
where q is the discharge per foot width of flume. 
This is the form suitable for practical work. 

Xe V, is obviously ¢q?/D, and in consequence 
of parallel flow, the pressure terms add up to 
seg Dj and 3 eg D> respectively. 


So the final equation of motion of the wave is 
e(e-2) 
D, D, 
K=n 
—gpd % (ax Ix) sin 6 (3) 
K= 

The last term we shall call the vertical correction 
(V.C.). 

If, for the moment, we neglect V C, the equation 
reduces to D,.D, (D,+D,)=2 D?, in which D, is 
the critical depth, ¥/q?/g. 

Compare equation IT (7). 

_ This the reader will recognise as the engineer’s 
jump equation ; and it is clear that the engineer’s 
method of deriving it consists of treating a complete 
fluid section like a particle, and thereby omitting 
altogether what happens between the first and last 
positions of the section. 

The V C cannot be worked out without a know- 
ledge of the wave shape equation ; but we can make 
an assessment of the error likely to arise from its 
neglect. Thus, considering the VC for the tube 


A B, the bulk of it is made up of the weight of tube 
after the abrupt jump, multipled by the general 
slope of the tube after the abrupt jump. The portion 
of AB before jump has no slope, so contributes 
nothing. The abruptly rising portion is short com- 
pared with the gently rising part. So as an estimate 
of the proper mean angle by which to multiply tube 
weight to get V C, let us assume it to be 
sin~! (Dg—Da,)/2 L, 

where L is the length of wave between Dz, and D,j. 

Were we interested in finding VC accurately, 
such an assumption would be untenable; but if 
VC is small compared with the other terms of 
equation (3) (as it turns out to be), the assumption 
is good enough for our purpose, which is merely to 
find the order of the error involved in neglecting V C 
in the jump equation. 

To proceed. Now average the angle over the whole 
wave, and as good a guess as is necessary is to call it 
sin—! (D,—D,)/4 L. 

Assuming a roughly parabolic wave shape, the 
V C then becomes 

ge (L (D,+2/3 (D,—D,)) Px) 





ogg (D,+2 Pil (y—Py) (4) 
which, inserted in (3) gives, as jump equation, 
2 D?=D, . D, (7/6 D,+8/6D,) . (5) 
or 
12 D?=D, . D, (7 D,+8 D,) (6) 


In Fig. 17 this equation is graphed along with that 
usually employed for jump, viz., equation II (7). 
As it is clear that V C is nil, when D,=D,, the likely 









Dc=3-0 Feet 


Approx. Formula Dy Dz (Do + Dy )=203 





becoming appreciable and D, can afford to be an 
appreciable amount greater than calculated by the 
ordinary theory in order to balance D,. 

Form for Divergent Flume.—Going through the 
proof for equation (3), but assuming divergence, it is 
obvious that equation (3) is replaced by 


(BB ot 


K—n 
—gpe Es ( ax Ux) sin Ox « 
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¢ eDi—pi. Bl 


(8) 


with obvious notation, and with V C not very different 
from before. 

Although the wave length cannot be calculated the 
designer of experience may know it roughly (say, as 
5x(D,—D,)) and will be able, therefore, to fix q 
sufficiently closely for a second approximation. 

It is suggested that the designer who has working 
knowledge of a few types of the falis he is designing 
should collect actual wave shapes and apply the 
method of assessing V C and calculating for divergence. 

Full Trough.—Suppose that (as in the case of a 
‘* vertical fall’) the trough is full up to downstream 
level with “ static water.” Most practical cases lie 
between this case and the case already discussed, 
assuming a *‘ clear”’ or empty trough. 

Then the same proof applies as for equation (3), 
but the pressure over section D, is now e D, (D, 
—}D,). 

The point to notice particularly is that the static 
water gives pressure at right angles to the direction of 
the adjacent motion in the rising portion of the wave, 
so it has no effect whatever in adding momentum. It 
merely increases the pressure at D,. Were the stan- 
dard engineer’s method of deriving the jump equation 
employed, it would be logical to add the horizontal 
component of pressure from the static water and the 
answer would be that the wave could not form at all. 

Likewise for waves in a divergence or on a glacis, 
it is wrong to bring the projected side pressures 
into the momentum equation. The boundaries can 


| / affect the wave shape, but they cannot add 
3h momentum. 
ae | 7 , . u] * « Ks cei 6 
| Probable Exact Curve So equation (3) becomes : 
| 1 l 
} oa? ( — — 1) 4 (2p D,) D b3) -VCU.(9) 
1 t eq D, D, 3 eg ( 2 1) 1 2 ( 
Beare or a 
Applicable only if Do eS eee ee a 2 
| is mich greater than D; dD, 4 r D; 7] D} t p D, (D, D,) 5 r D; 
emis, q. 
5 7 1] 3 rat 
“THe Engen” Feet ‘ie GP a. Cc 
ee w - (Ya) 
. g.D,; 9 
Fm, 92 This latter form could have been written down at 


graph of the true equation of jump must lie very close 
to the dotted curve. Equation (5) only applies for 
the shape of Fig. 16. 

To an experimenter regarding the ordinary jump 
equation as a means of finding D, in terms of D,, 
the curves might suggest that V C is really an un- 
important quantity. But the designer knows that a 
small difference in D, can make a big difference 
in wave position if the wave happens to be on a 
glacis. 

Thus, in an example actually worked by the 
writer, the wave occurred 8-04ft. vertically down the 
glacis. But when equation (5) was used in that 
example, instead of the ordinary jump equation, it 
was found that the wave occurred 6-46ft. vertically 
down the glacis. So, allowing for the fact that V C 
has only been estimated, we are justified in saying 
that its neglect can cause a vertical difference in 
wave position of the order of lft. in the particular 
example quoted. 

This is most interesting, because in another example 
filling the trough with static water moved the wave 
vertically downwards by 1-20ft. In fact, the accurate 
theory shows that the wave with a loaded trough 
would form in very nearly the same position as indi- 
cated by the ordinary theory for a clear trough 
(which seldom exists). 

As the example quoted above gives a large difference 
between D, and D, and the discharge per foot is very 
large (100 cusecs per foot of width), it may be taken 
that the omission of VC does not normally make 
large differences in design. 

Other Form of Equation (3).—We can write equation 
(3) as 


As. <5 die » ee TFC) , 
4eD, 9g Dit e Dts Dp (7) 


which the réader will recognise as the engineer’s 
“* pressure-plus-momentum”’ or more accurately 
“‘ impulse-plus-momentum ” equals constant, except 
for the V C term, which the engineer usually neglects. 

It is the plotting of the ‘‘ impulse+-momentum ” 
which is one way of rendering the graphical solution 
of jump problems easy. These curves render the 
assessment of the VC very easy, too. Thus, for 
q=50 the curves show that the conventional theory 
gives a Iy of 2550 for a jump from D,=2-00’ to 
D,=7:85’. So assessing V C according to the formula 
of equation (4) we find that the correction to impulse 
+momentum at D, is of the approximate value as 


(2-00+2 x 7-85) x 5-85=540.. This is so large a 
proportion of the total that it is no longer fair to use 








@ mere assessment ; but it does show that the V C is 


once from first principles, for the left-hand side is 
the Iy for open trough plus the impulse due to adding 
an extra load of water (D,—D,). 

For a given D, the V C will be less in the case of a 
full trough than in case of a clear trough, since the 
D, will be greater. That D, will be greater is seen 
at once from a glance at the Iy curves (Fig. 6a), 
which show that for depths less than critical, D 
increases as Iy decreases. 

Neglecting V C, equation (9a) reduces to : 


D, . D, (D,—D,)=2 D? Sec. I (9) 


against the clear jump approximate equation : 


D, . D, (D,+D,)=2 D? Sec. II (7) 


Divergent Flume.—The same remarks apply as for 
the case of a clear trough. 


Criticism oF JumMP THEORY ON A LEVEL FLOoR. 


(1) It is possible to write the correct equation of 
motion, correlating the depths in the parallel flow 
upstream and downstream of the jump. 

(2) The exact solution is not possible ; but 

(3) Given a general idea of wave shape, it is possible 
to assess the error in the approximate solution. 

(4) The approximate solution is found by neglecting 
vertical acceleration. 

(5) The approximate solution gives a small margin 
of safety in design, the margin increasing as the 
ratio of D, to D, increases. 

(6) The approximate solution takes the forms 
II (9) or II (7), according as the trough is clear or full. 

(7) The error is less for full trough than for empty. 

(8) Divergence complicates the solution and 
requires a knowledge of wave length which can only 
be obtained from practice. 

Generally the theory is sound and free from rash 
assumption. 


(C) Jump at Tor oF STEEP GLACIS. 


Fig. 18 shows in full lines a wave starting just 
beyond a glacis toe. The question is “ If the floor be 
dropped to the dotted line, what happens ? ” 

Were the glacis gentle, the answer would be that 
the wave would occur on the glacis, and the practical 
designer would proceed to locate its point of inflexion 
vertically over where the original bed cuts the glacis. 

In this case, however, it seems that the glacis 
jet would impinge on the floor for the very good 
theoretical reason that there is nothing to prevent 
it. Observation also supports this view, for one can 
see the effect of friction blocks in cisterns much 
deeper than required by theory. So the problem 
becomes: ‘‘ Given @ wave occurring on a floor level 
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lower than given by simple theory, to find the 
corrected jump equation.”’ 

Now, lowering the floor makes the Iy for D,, as 
found by simple theory, smaller than Iy for D,. 
There are only two obvious ways by which this 
defect in Iy can be made up. The one must be by 
pressure alteration due to streamline curvature. 
The other may be a change in the value of V C due 
to changed wave shape. But the preceding discussion 
of this Section rules out V C except for very low floor 
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indeed ; so the following investigation will be made 
for curvature alone. This requires a discussion of the : 
FREE CrrcuLaR VORTEX. 

To begin with, this is not a vortex at all. It is 
a form of curvilinear motion possible in a frictionless 
fluid, and has no vorticity in the hydro-dynamical 
sense. The term is unfortunate, but universal. 
Free circular vortex (or f.c.v.) motion is defined to 
be circular motion in which velocity varies inversely 
as the radius. 

The most outstanding example of the assumption 
of f.c.v. motion in practice is in Boussinesq’s 
method of finding the discharge coefficient for a sharp- 
edged weir. He assumes that the bottom streamlines, 
emerging from the weir, adopt this form of motion 
and gets results exceedingly close to experirhent. 
Mr. G. A. M. Brown, LS.E., has also drawn water 
profiles over the downstream edge of a crest on this 
assumption and found them agreeing closely with 
actuality. 

Let Fig. 19 represent a stream of uniform velocity 
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U being brought gently to a f.c.v. condition. Neglect 


gravity for the present. The velocity at radius r is, 
by definition, v=U R,/r. The pressure at the same 


ir § 
radius is =, the outside pressure, plus Ag .d?; 
I I Rj or 
Sp pV?. ~( Ri) F 
ar - 9 = st "29 ] ~~ i feet of 


water. The sum of pressure plus velocity energies at 


which, since — 


2 
radius r is therefore nts which is the same as for 


the original uniform stream. This is required by pure 
hydrodynamics and checks the calculation. 

Now consider the figure to represent the trough of a 
standing wave, full of static water. Then near the 
turning point the f.c.v. motion is still possible because 
the additional energy due to gravity load decreases at 
about the same rate as pressure energy increases. 

Without stating, therefore, that all troughs give 
f.c.v. conditions it seems perfectly reasonable to take 
the f.c.v. condition as a type to which most actual 
cases will approximate, some very closely indeed. 
It is certainly adequate for testing whether curvature 
can be used to correct the simpler momentum 
equation. 

Application.—By elementary calculus the mean 
extra pressure, Over & section, due to curvature, is 





UF R, ; : 
s~ \l—=s"]} feet. The mean velocity over a section 
29 R, 
5 R, onic q - 
is R,—R, log. R, As this is also R,—R, it 
follows that :— 

q=R, U loge Ry — ° . (10) 


R, 





Now correct equation II (9) by adding the curvature 
pressure correction. The drowned trough condition 
is the only practical one to take for a steep glacis. We 


get 
_D,  U? ( Bs) | prt (2 =) 
{p, “3 any, Ana J Diab Mets D, D, 
which reduces to 
UP» DP. Dy 


D, . D, (D,—D,)=2 D?+— . 3 
1 2(D, 1) c "29 R, (D,—D,) (11) 
This equation can in theory be solved with equation 

(10), and with U?=2 9 # and R,—R,=D, to evaluate 

D, and the appropriate radius of curvature for an 

hydraulic jump to a depth D,, where x is the drop from 

still pond upstream to water surface (or energy 
drop H,=2+D?/2 D3). D, must, course, be 
greater than the depth corresponding to a wave just 

forming at glacis toe with energy drop H,. 

As an example suppose Q= 10,000 cusecs, x= 14ft., 
B=225ft. Then q is 44-4 cusecs/ft. and D;-=3-95. 
Let D, be 12ft. (7.e., about 2ft. more than needed for 
wave just beyond glacis toe). 

Insert D, in (11) and try D,=2-0, 2-5, 3-0 in that 
equation. These will make R,=0-30, 0-90, and 2-0. 

Insert the number pairs (2-0, 0-3), (2-5, 0-9), 
(3:0, 2-0) in the right-hand side of equation (10) and 
find which pair satisfies the relation. A small graph 
shows that (2-73, 1-40) will do it. 

So a D, of 2-73 with a trough radius of 1-40 will 
satisfy. 

Fig. 20 indicates the appearance of the jump, and 
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it certainly seems feasible. The D of glacis jet before 
being affected by curvature is 1-48. 

Criticism.—(i) The analysis is new and a little 
speculative. 

(ii) For very sharp curvatures friction losses will 
occur which will upset the theory. 

(iii) For great excess depths friction may be 
important and also V C. 

(iv) The reduction in bottom filament velocity 
indicated by the analysis may explain partly the 
known good behaviour of vertical falls. 

(v) The method at least indicates a means of 
advance into the accurate study of jump on a gently 
sloping glacis. 





(vi) For the theory to be accurate, either the 
bottom filaments must retain their curvature to the 
right of section P P, Fig. 18, and cause a bed roller, 
or the flow must become discontinuous for these fila- 
ments immediately after P P. 


(d) Jump on A GENTLY SLOPING GLACIS. 


Fig. 21 represents such a case. For strict theore- 
tical work, the sections D, and D, should be chosen 
as marked, but the lack of practical and theoretical 
knowledge of what happens at the D, section is such 
as to make a dynamical investigation little more than 
speculation. To begin with, if the velocity distribu- 
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tion has the general direction of the arrows, we cannot 
work it out. Secondly, we cannot be sure that the 
fluid does not turn according to the dotted line. 
Thirdly, nothing is known of the curvature in the 
trough. These are the main difficulties, and it seems 
worth while for experimenters to study what happens 
inside a trough section, as well as the shape of its top. 

A qualitative discussion is, however, justifiable. 

Consider a fall in which there is a floor jet (Fig. 7). 
Iy: must equal (apart from VC) Iye. Now increase 
the depth of water below the wave. Ie will increase ; 
so Iy; must increase also. This it does by the jump 
moving upstream towards the glacis toe, where Ii 
is greater, because it has not suffered so much friction 
loss along the floor. Continue to increase this depth. 
Finally, the jump will reach the toe and start to move 
up the glacis. Now this is just the opposite to what 
the simple assumptions of Section II would lead us 
to expect, because the higher one proceeds up the 
glacis the less does Iy become (on the simple theory), 
although Iye increases all the time. 

The simple theory of the standing wave avoids tiie 
difficulty by the fiction of making the jump infinitely 
sudden, thereby placing D, on the glacis instead of 
in the parallel flow downstream, and so making it 
less than it should be, if located properly. 

What does happen is that the defect in Iy: is made 
up for by curvature. But the law affecting this 
curvature is not known. 

Possibly there is a sound theoretical reason why 
the conventions of Section II should compensate 
fairly well for neglecting curvature. Perhaps obser- 
vations made in the light of a fuller understanding of 
theoretical defects will reveal new facts which will 
give the answer to the problem. 


FRICTION. 


This complicates analysis. It can always be 
allowed for in practice by calculating without it, 
and then assessing it from the configuration of the 
frictionless solution. 








The German 


No. 


OW that the Ministry of Transport has taken over 
control of 4500 miles of trunk roads, there exists 

in this country for the first time since the Romans 
left it some 1500 years ago. an effectively unified 
management of the more important highways. 
Assuming that the Ministry is provided by the Govern- 
ment with adequate funds—a matter about which 
doubt is necessarily expressed owing to the small 
sum so far spent in carrying out the promised £100 
million five-year plan—the work of improving the 
existing trunk highways or of constructing entirely 
new arterial roads can be carried on uninfluenced by 
those variations of financial condition among the 
numerous road authorities which has up to date had 
so unfortunate an effect in preventing the main- 
tenance of pre-selected standards over long distances. 
This centralised management brings road organisa- 
tion in this country more closely into line with that to 
be found elsewhere in the world, and in consequence 
we think it may prove of interest to examine what is 
being done in other countries, whose organisation so 
far has been more favourable than ours for the 
carrying out of large-scale road building programmes. 
Nearly all countries have paid considerable attention 
to the improvement of roads since the road vehicle 
began to assume its present importance. In America 
particularly, the enormous increase of road traffic, 
especially in the neighbourhood of large cities, during 
the last twenty years has caused the traffic problem 





Motor Roads. 


to become acute, and in consequence a variety of 
expedients, some of which are only now beginning to 
be used in Europe, have been the subject of experi- 
ment. We hope in the near future to be able to give 
some description of the new roads being built in that 
country on the basis of the experience that has been 
gained. But at the present time Germany stands pre- 
eminent as having adopted a plan for building a 
nation-wide system of roads which are intended 
solely for the use of motor traflic. Many hundreds of 
miles of these roads have already been built and are 
already in use, while progress on the construction of 
the complete network has shown since work began a 
steady acceleration. With these roads we intend 
firstly to deal. 

Many rash conclusions as to what might be effected 
in this country have been drawn from the apparent 
success of the German ‘“‘ Autobahn ” system, and it 
may be desirable therefore before entering upon a 
description of these roads and the principles on whicin 
they are being built to obtain some idea of the con- 
ditions existing in Germany which made it possible 
to proceed so rapidly with such large-scale improve- 
ments. Despite the efforts made by German Govern- 
ments to popularise motor vehicles and despite the 
attempts, said to- be fostered by Hitler himself, to 
encourage particularly the production and use of the 
small cheap family car, the road vehicle is still very 
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much less extensively used in Germany than in 
Britain or France. Last year there were registered 
as In use in Germany only 1,122,000 road vehicles, 
as compared with about 2,768,000 vehicles in this 
country and about 2,065,000 vehicles in France. 
The length of motoring roads in Germany other 
than “Autobahn”? on March Ist, 1937, was about 
212,130 kiloms., or about 130,000 miles as compared 
with about 170,000 miles for this country. It is 
obvious therefore that the density of traffic 
in Germany seldom approaches that to be found 
here, and that a big possible field for the 
development of mechanical road transport exists. 
But unless it is to be assumed that the previously 
existing road system was very deficient, it is 
clear that the impulse which resulted in the great 





The reasons just cited which influenced the decision 
to construct the *‘ Autobahn *’ network held just as 
true in many other countries at the time of the great 
depression of trade. But factors more peculiar to 
Germany facilitated the carrying out of such a work. 
Despite its international importance industrially, 
jermany still remains predominantly an agricultural 
country. Thus not only are land values low, but also 
the population is more sparsely scattered as compared 
with Britain. Two very great difficulties which would 
have to be faced were new arterial roads to be con- 
structed here were therefore of much smaller import- 
ance in Germany. Routes to be followed by the roads 
could be chosen with a freedom impossible in a country 
where the land is much built up and where villages 
and towns are closely spaced, and the ground required 
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plan of new road works is hardly to be sought in 
delays resulting from acute congestion of motor 
traffic. In fact, a number of factors, some of them 
hardly connected directly with road traffic, seem to 
have influenced the Government in its decision to 
proceed with the building of these great roads, not 
the least of which probably was Hitler’s own con- 
vietion, arising from his extensive travelling by road, 
of the importance of good highways. At the time 
when Hitler came into power Germany was suffering 
from the worst trade depression it had ever experi- 
enced. . It is said that as many as one-third of all 
persons able to work had no income. Some scheme of 
relief was urgently necessary, and a great road- 
building plan offered considerable advantages as a 
means rapidly of absorbing a proportion of this great 
army of unemployed. Indeed, that this was one of 
the main objects of the scheme is shown by the fact 
that it was at first enacted that as little machinery 
as possible should be used so that as many persons as 
possible should find employment. But even if no 
machinery were used it could not be expected that 
road buildimg work would absorb more than a small 
proportion of the unemployed. It could, however, 
be reasonably expected that so large a scheme of 
public works would stimulate internal trade partly 
by the supply of the necessary tools and other 
materials and partly as a result of the increased 
spending power of those employed. Moreover, less 
directly, the provision of wide straight highways 
built especially for motor vehicles could obviously be 
expected to stimulate the demand for such vehicles 
and so to help the return of some measure of prosperity 
to those many engineering and metallurgical industries 
which supplied the motor factories. Thus a policy of 
road building held out many advantages and was 
also favoured because it would improve the con- 
ception of the political unity of the German peoples, 
an idea rather difficult for a nation like ours, unified 
for the last several centuries, to grasp as important. 














1—ON THE BERLIN-STETTIN AUTOBAHN 


could usually be obtained at a cheap rate by normal 
purchase. When proprietors refused to sell, the land 
was expropriated. Up to the end of July, 1936, out 
of a total of 1080 million marks expended on the 
Autobahn net, only 58 million marks went to the 
purchase of land or right of way, and since much of 
the land bought has not as yet been developed as 
road, these figures give too high an impression of the 
proportion between total costs and cost of land. The 
graph in Fig. 2 sheds further light on this point 
by showing in four curves the progress of obtaining 
the land, proceeding with the earthwork and surfac- 
ing, and the length of road open to traffic at various 
dates. 

On the financial side, matters were more difficult, 
but fortunately the very success of the scheme aided 
in the production of the necessary funds. As much as 
35 per cent. of the sums expended, it is estimated, 
would otherwise have been necessary for unemploy- 
ment relief, while the general increase of prosperity 
provided, in the form of increased returns from taxes, 
25 to 30 per cent. more towards the cost. The rest of 
the cost has been financed by a re-discount credit 
offered by the Reichsbank in addition to eapital 
granted by the German Railway Company, which 
is connected with the scheme in a rather peculiar way 
to be mentioned later. Besides having political and 
probably strategical advantages, the road net now 
in course of construction is expected to relieve the 
former mainroads of much of the traffic they previously 
bore, so that they can revert to the agricultural use 
for which they were originally constructed. Statistics 
gathered about those sections of the net so far com- 
pleted appear to demonstrate that this expectation 
is being realised, and that there is a notable increase 
in the total traffic. 


ADMINISTRATION. 


The administration of the roads in Germany lay 
at one time in the hands of more or less local autho- 





rities, such as states, provinces, or counties, and the 
same difficulties with regard to any form of standardi- 
sation which have been experienced here led to trouble- 
some anomalies. Under the Hitler régime, the situa- 
tion has been altered, and the Reich itself has taken 
charge of all road legislation, and the supervision of 
road administration is in the hands of an Inspector- 
General of Roads answerable directly to the Fiihrer 
and the Chancellor of the Reich. As a glance at the 
accompanying map, Fig. 3, will show, this centralisa- 
tion of control was very necessary for the construc- 
tion of the Autobahn net, the constituent parts of 
which are planned to cover the whole country. It 
will also be realised that on its completion this net- 
work of roads is likely to result in increased competi- 
tion of road vehicles with the railways. This diffi- 
culty has been rather ingeniously overcome by the 
creation in 1933 of the Reichsautobahnen Company 
as a subsidiary of the German Railway Company, 
with a nominal capital of 50 million marks. This 
company at its creation was given the monopoly of 
the building and management of the new road system 
and of the erection of appurtenant buildings, such as 
petrol filling stations, repair workshops, inns, rest- 
houses, &c., all of which could be expected.to prove 
profitable investments. By this means any loss the 
railway may suffer as a result of road competition 
will be at least partially made good, while any further 
deficit could be made good if, as has been suggested, 
a system of tolls were charged for the use of sections 
of the Autobahn network. By so linking the railway 
with the road system, the great experience of organi- 
sation and great technical knowledge of the railway 
company was brought to the service of the Reich, 
and resulted in the work being begun rapidly without 
those delays which are inevitable when an entirely 
new organisation has to be built up. In forming the 
Autobahnen Company, the Reich has, however, 
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FiG. 2—PROGRESS OF AUTOBAHN CONSTRUCTION 


reserved the rights to collaborate, and if necessary 
revise, and it is the Inspector-General of Roads who 
determines the general planning of the road system, 
and decides the géneral technical standards to which 
they are to be constructed. Moreover, as was noted 
earlier, much of the financing of the project is granted 
by the Reich, so that in effect it may be truthfully 
said that the whole of the Autobahn scheme is actually 
under the control of the Government. 


ORGANISATION OF WORKMEN. 


When the work was begun a difficulty was encoun- 
tered in that many of the men enrolled for the con- 
struction of the roads had, as a result of years of 
unemployment, forgotten their skill. Moreover, 
owing to that lack of political unity which has already 
been mentioned, every district and town had wages 
tariffs fixed by itself without any particular reference 
to those existing elsewhere. Very soon after the 
work was begun it was found essential to eliminate 
such wages differences, and a system of standard 
wages was formulated. The distress of the unemployed 
was so great in 1933, when the Autobahnen Company 
was formed, that it was decided to begin work in as 
many different localities as possible in order to benefit 
a large number of workers. The result has been, 
as will be seen from Figs. 2 and 3, that though up 
to July Ist 1234 kiloms. of the new roads had been 
opened it is still far from possible to travel for very 
considerable distances by Autobahn. From Munich 
to Salzburg, Frankfurt almost to Karlsruhe, Leipzig 
to Bayreuth, and Hanover to the uncompleted Berlin 
ring, seem to be the longest stretches so far com- 
pleted. 

By the end of 1934 more than 80,000 workers were 
enrolled, and the peak figures for 1935 and 1936 were 
115,657 and 117,187 respectively. To accommodate 
these men, many of whom are living at some distance 
from their homes, camps have been built. The 
buildings are of timber and are designed to be 
portable. They are usually arranged around a square 
and a camp generally consists of twelve dormitories 
for eighteen men each, a social or living room, a 
kitchen and bathrooms. The administration of each 
camp ‘is to a considerable extent left in the hands 
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of the men themselves. The outfit of the camps is 
under the control of the Inspector-General. 
PURPOSE AND DESIGN. 


The “ Autobahn ”’ network is intended solely for 
the use of motor traffic; horse-drawn vehicles, 


cyclists and pedestrians are not permitted to use it. 
This restriction of the roads to the requirements of 
one class of vehicle has considerably simplified the 
design as compared to arterial highways in this 
country with their cyclists’ tracks and pedestrian 
built 


pathways, &c. ~The Autobahn are being 


assumption is made as to the height of the driver’s 
eye above the road. The curves reproduced in Fig. 4 
record the results of such a theoretical investigation 
on which the Autobahn design is based. One of the 
curves relates the length of the sight line to the 
vertical curvature, and the other the maximum safe 
speed to the curvature. The curves appear to be 
based on the assumptions that the driver’s eye is 
about 0-6 m. above the road surface, and that an 
obstruction 0-6 m. high will be seen over the summit 
of the road curvature. 





Were it possible to provide any degree of super- 
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FiG. 3—-MAP OF THE GERMAN AUTOBAHN SYSTEM 


to three different standards which may be roughly 
defined as suitable for flat or nearly flat lowlands 
without any considerable obstacles, for hilly regions, 
and for mountainous districts where the higher 
standard maintained elsewhere cannot be justified 
on economic grounds. It is laid down that the 
transition from a higher to a lower standard should 
be gradual, and that the change ought to be revealed 
to a driver by alteration of the character of the 
landseape. This condition by itself sets a lower 
limit to the length of any section maintained at one 
standard, but the Inspector- General can at his 
discretion impose different lengths where he considers 
it necessary. 

The standards are based principally upon theoretical 
considerations of the requirements of a vehicle 
moving at high speed modified to some extent by 
practical knowledge. With foresight for the future, 
rather remarkable in a government, the roads are 
being made suitable for speeds very considerably 
in excess of those usual at the present day. The 
three standards to which the roads are built are 
suitable for speeds of 180 k.p.h. (about 110 m.p.h.) 
160 k.p.h., and 130 k.p.h. Once these speeds were 
decided upon all the general design particulars of 
the roads were derived from theoretical considera- 
tions, with the results given in the following table :- 


TasBLe I.—Autobahn Standards. 
\ . 


| 
Type of country... ...| Lowland Hilly Mountainous 
Class of desi cas ogee! b il 
Maximum gradient, per} 
ih. iad taaee ae teal 4 6 8 
Radius horizontal curves,| 
metres ... ... ...  ..-/1,800-2,000) 800—1,000 600 
Minimum radius vertical] 
curves, metres : 
Summit 16,700 9,000 5,000 
Depression 5,000 3,000 3,000 


In deriving these standards conservative assump- 
tions have been made as to the coefficient of friction 
between the tires and the road and allowances 
included for the fact, now pretty certainly demon- 
strated, that the coefficient falls as the speed increases. 
For the three classes of design the coefficient was 
taken as 0:4, 0-45, and 0-50 respectively. By the 
use of the correct coefficient for the class of road under 
consideration and by making an allowance for the 
delay before a driver’s reaction occurs, the distance 
necessary for a vehicle to stop from any speed can be 
calculated. From the stopping distance figure corre- 
sponding to the maximum speed for which theroad is to 
be designed, a minimum figure for the radius of curva- 
ture over a convex summit can be deduced if a suitabl- 


elevation on horizontal curves, there would be no 
theoretical minimum limit to the radius of curvature. 
| But in practice, of course, allowance must be made 
for vehicles travelling at low speeds. It is therefore 
laid down that in general the cross fall is not to 
exceed 8 per cent., but that where the gradient is 





corresponds with the maximum cross fall allowable. 
The minimum cross fall is 2 per cent. From the 
graphs in Fig. 5 it will be seen that the cross fall 
adopted at any particular curve depends upon the 
class of Autobahn of which it forms a part, since the 
speed to be provided for varies as between the classes. 
Curves are of such large radius that it has not been 
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FiG. 4—SIGHTING DISTANCE. SPEED AND VERTICAL 
CURVATURE 


thought necessary to introduce them by transitions, 
nor modify them by a widening of the carriageway. 
In constructing superelevated curves the inner edge 
of the carriageway is maintained at the general 
level of the line, and the outer edge raised. The 
full superelevation is maintained throughout the 
curve, and the transition is formed in the straight 
approaches on a gradient of 1 in 200. This design 
sets a limit to the minimum distance between reverse 
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Fic. 5—SPEED, 


curves, for the two ramps are not permitted to 
overlap. The length of sight line required for the 
designed speed is maintained on horizontal curves 
by the excavation of the sides of cuttings and the 
setting back of bridge abutments wherever necessary. 

The width of carriageway provided is, of course, 








less than 1 per cent. it can increase to 1U per cent., 
and where the gradient is less than 4 per cent. it 
can increase to 9 per cent. These limits, it will be 
seen, settle the minimum radii of horizontal curves, 
and in Fig. 5 curves are drawn which show the 
relation between cross fall, radius of curvature, and 
speed, and upon which the construction of Autobahn 
curves is based. As it is well established that some 
part of the centrifugal force occurring at a curve can 
be balanced by friction between the tires and the 
road, the assumption is made that the safe coefficient 





is 10 per cent., a figure, it will be noticed, which 











Fic. 6—MUNICH -SALZBURG AUTOBAHN UNDER CONSTRUCTION 


quite arbitrary. Standard design for any class of 
Autobahn calls for two, one-way, carriageways, 
each 7:5 m. wide, separated by a green strip, 
3-5 m. to 5:0 m. wide. Each carriageway has a 
uniform outward cross fall of 1-5 per cent. and is 
flanked on each side by verges laid flush with ‘the 
road surface. These verges, which are usually 0-40 m. 
wide on the inside and 1 m. wide on the outside, are 
surfaced with bitumen to contrast strongly with the 
whiteness of the concrete of which the rest of the 
surface is usually constructed. There is no kerb and 
the ground beyond the verge is formed flush with the 
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verge wherever possible. In cases of emergency, 

tnerefore, there is available to a manceuvring vehicle, 

not only the extra width provided by the verge, but 

also the support of the ground beyond. 
CONSTRUCTION, 

For the most part tie new roads are being con- 
structed of concrete, although relatively short lengths 
in other materials have been built. In deference to 
the very high speeds likely to be attained by vehicles, 
the standard of construction is being maintained at 
a high level. Errors of level of more than 4 mm. in 
a horizontal distance of 4m. are not permissible, and 
even this small imaccuracy is only allowable if it 
occurs as a gentle transition from the true plane. If 
such a high standard is to be attained the concrete 
needs to be very carefully laid and cured. The slabs 
arenow normally 0-22 m. thick, a slight increase on the 
dimension previously adopted, 0: 20m. Tnis dimension 
is increased to 0-25 m. where the subgrade is bad or 
where the road is situated on an embankment, in 
which some slight settlement can scarcely be avoided. 
The roads have longitudinal and transverse joints, 
most of which up to the present have been con- 
structed of the expansion type. Research is, how- 
ever, still proceeding to determine the most satis- 
factory design and various kinds of joints have been 
used. The length of the slabs varies according to 
their positions and tie condition of the subgrade and 
may be anything between 8m. and 25m. Both one 
layer and double layer concrete pavements have been 
laid, but in general tine single-layer system is now 


preferred. In general the weight of cement per cubic 
metre of finished concrete amounts to about 


320 kilos. and the cement is strictly controlled by 
specification and is usually of the Portland type. 
At the side verges the thickness of the concrete slab 
is reduced to 18 cm. and it is overlaid with 2 cm. of 
hard mastic asphalt. Joints between slabs are filled 
in with a bituminous mixture, but the lower part of 
the joint up to a height of 13 cm. to 15 em. frequently 
consists of a board. 

So many different methods of roadmaking are 
employed and so many different machines have been 
devised tnat few particularscan be given. Most of 





the heavy machinery now used for making and 
finishing the roads is of the ‘“‘ bridge” type running 
on rails supported by side forms. The weight of 
individual machines may be as much as 20 tons. 
Normally a “train”? of machines travels along the 
forms performing the successive operations. Many 
of the machines move under their own power. 
Latterly the vibration principle has come into 
greater and greater use for compacting the con- 
crete. Immediately after laying the concrete sur- 
face is always protected from the rain and the 
drying effects of sun and wind by some form of tem- 
porary covering. The cover isremoved when the con- 
crete has hardened, but for three or four weeks there- 
after the concrete is kept wet by a layer of wet loamy 
sand, wet canvas, wet mats, or any other suitable 
material available. Any projections on the surface that 
do not conform to the standards mentioned at the 
beginning of this section are ground down. Owing 
to the severity of the winter climate tiie work of 
concreting the roads is carried out for the most 
part only in the summer and autumn months, as is, 
indeed, revealed by inference from the curve of roads 
open to traffic in Fig. 2. 

However carefully concrete may be laid, its success 
or failure depends largely upon the support afforded 
by the subgrade. Consequently a considerable time 
should be allowed to elapse after the earthworks 
have been roughly completed to allow settlement to 
occur or, alternatively, settlement can be accelerated 
by tamping and rolling processes: In case of mixed 
soil it is required that the subgrade shall be homo- 
geneous at least for a certain depth dependent on 
the material. The final compaction of the soil is 
usually effected by light tamping, but light and 
medium rollers are also used. Before the concrete 
is laid the surface is required to be true to an accuracy 
oflem. A layer of paper weighing 150-200 grammes 
per square metre is interposed between the subgrade 
and the concrete with the principal object of hindering 
the absorption of water from the wet concrete into 
the soil. 

Four views illustrating typical sections of the 
German motor roads are reproduced on page 206. 
(To be continued.) 








The Analysis of Power Station 
Performances. 


By R. H. 


T\HERE appeared in Tur ENGINEER of May 28th 

last, an article by the present writer discussing 
the effect of load factor on the efficiency of power 
stations. It was there assumed that the efficiency 
was a linear function of both the annual load factor L 
and the annual output K, and that it could therefore 
be represented by the equation 

E=a+bK+cL (1) 

in which a, 6, and ¢ are constant for any particular 
station. The values of these constants were deter- 
mined for a number of the largest power stations in 
Great Britain by means of their annual performances, 
as recorded by the Electricity Commissioners, and the 
characteristic equation of each station was thus 
obtained. 

The type of equation given above was not chosen 
on any theoretical grounds, but merely as being the 
simplest which was adequate for the purpose imme- 
diately in view. It was, indeed, indicated at the time 
that a lmear equation was hardly the most suitable 
form, as it could only be sufficiently accurate over a 
comparatively limited range ; the efficiency curve of 
a power station, like that of a boiler or turbine, not 
being a straight line. It therefore seemed worth 
while to investigate the matter further with a view 
to determining what form the characteristic equation 
might more properly be given. 

lt has been abundantly proved by experience that 
if the total fuel consumption, or more exactly the 
total heat consumption of a normally operated power 
station be plotted against the corresponding output 
for equal periods of time, the plotted points fall on a 
straight line. It will therefore be taken that the 
performance of any station can always be expressed 
by the equation 

BK ig ise, ia, ee 

in which H is the annual heat consumption in B.Th.U. 
and K is the corresponding annual output. This, 
of course, is a purely empirical law ; but it may be 
shown to be a perfectly reasonable one. It is evident, 
for example, that the plotted points must all fall on 
some sort of a line, whether straight or curved, if the 
performances of the plant are consistent with each 
other. In such circumstances, when no exact law 
is known, it is the standard procedure amongst 
experimentalists to represent the data by an equation 
of the form— 

H=a+bkK 


Le K?+d K34 (3) 


the series on the right-hand side being extended to 
as many terms as are necessary to secure the degree of 
accuracy desired. 


Now, in a power station, it would 





PARSONS. 


be absurd to imagine a positive output of heat over 
and above that required to make good the no-load 
losses, coinciding with a negative output of power. 
We may therefore neglect all terms in which the 
exponents of K are even. Furthermore, the terms 
in K%, &c., are found to be negligibly small when 
the coefficients are calculated for any given station, 
so that the first two terms of the series alone remain 
as being of any practical significance. It therefore 
follows that equation (2) gives the relationship 
between heat consumption and output within the 
limits of commercial accuracy. 

So far, nothing has been said about load factor. 
Given the fact that the performance of a station can 
always be represented by a straight line, it follows 
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HEAT CONSUMPTION AND OUTPUT 


either that change in load factor has no effect at all, 
or that different straight lines would be obtained 
with different load factors. The latter alternative 
may be examined, the assumption being made that 
the lower the load factor, the higher the heat con- 
sumption for any given output, which is in accord- 
ance with what is generally believed. 

Referring to the diagram, let the line A B represent 
the operating results of any station. If operation 
with a lower load factor would be represented by a 
higher line, the latter must either be parallel with 
A Bor must intersect it. To suppose that it is parallel 
implies a belief that the presumed extra fuel con- 
sumption due to the lower load factor would be inde- 
pendent of the magnitude of the annual output, 
which is clearly unreasonable. 
it is not parallel, the lines must intersect on the zero 
ordinate, otherwise we should have to believe that the 
load factor influences the constant losses of the 


On the other hand, if 





station, which is also unreasonable. Hence we are 
left with the conclusion that the new conditions of 
operation will be represented by a line, such as A C 
in the diagram. 

To take into account the change in the slope of 
AC with different load factors, we have to add a 
term to the right-hand side of equation (2), which 
will preserve the linearity of the equation for constant 
load factor, but will alter the slope of the line in 
accordance with the load factor. ‘There are several 
ways of doing this, but if we make the assumption 
that at zero load factor the line A C would be vertical, 
when an infinite heat consumption would be required 
to produce a vanishing output of power, the simplest 
form the equation can take is 


eae e She. 
L 
or 
ee (0. “) (4) 


In considering the form of the equation, it should be 
noted that its accuracy at load factors approaching 
zero is of no importance, because such load factors 
do not exist in practice. Every actual power station 
has a fixed amount of plant, which limits the magni- 


tude of the peak load the station can carry. If this 
peak is P kilowatts, we have the relationship 
K x LOO g 
P= ——— » Seclece ale Mae 
8760 * L 


and since P is constant, a zero load factor could only 
coincide with a zero output. Leaving, however, 
zero conditions out of account, equation (5) shows 
that the maximum annual output of the station and 
the load factor are exactly proportional to each 
other, and this relationship in practice has the effect 
of limiting the range over which the load factor will 
vary, as will be seen later. 

Keferring back to equation (4), before this can be 
used for investigating the performance of any par- 
ticular station, it is necessary to find the numerical 
values of a, b, and c, which are appropriate to that 
station. To do this we require figures of the station 
performance over three equal periods of time. Such 
tigures can be obtained from the annual returns of 
the Electricity Commissioners, whence the output K 
and the load factor L can be taken directly, while 
the annual heat consumption H can be computed 
from the recorded figures of output and efficiency by 
means of the relationship 


3412 x 100 x 
p= MIEX 100K 


The application of this method of analysis may be 
illustrated by considering the performance of the 
Lots-road power station of the London Passenger 
Transport Board, in the light of equation (4). This 
is an old station, working with a much lower steam 
pressure and temperature than would be found in a 
more modern plant, and it has to be operated, of 
necessity, with primary regard to the security of its 
important load, for it does not run in parallel with 
any other station, and has consequently to maintain 
its own standby plant in readiness for any emergency. 
The conditions therefore are not favourable to the 
highest thermal efficiency, but this does not matter 
for the present purposes, Lots-road being chosen 
because it was a large station unaffected by any change 
in equipment during the period under review. The 
station, it may be mentioned, is doing vastly better 
than it was only a few years ago, and seems now to 
have settled dewn to the slow but steady progress 
characteristic of all well-managed plants. 

The pertinent data for three consecutive years 
concerning Lots-road are given in the following table, 
the outputs, load factors, and efficiency being taken 
from the last edition of the Commissioners’ returns 
available at the time of writing, and the values of H 
being calculated as indicated above :— 





Efficiency, | Heat consump- 
percent. | tion in millons 


Load 


Output in 
factor, 


millions 


Year. | of kWh. | percent. of B.Th.U. 
Bisicl L. Kk. Hi. 
1933 365 40-4 21-15 5,888,320 
1934 396 44-6 21-42 6,307,899 
1935 413 43-9 21-45 6,569,490 


By substituting the values of K, L, and H for each 
year respectively in equation (4), we obtain three 
simultaneous equations, the solution of which gives 
us the numerical values of the constants a, b, and c. 
Inserting these, equation (4) becomes 

oh 0) 
L 

This equation enables us to predict what heat con- 
sumption and consequently what thermal efficiency 
the station might be expected to have when working 
with any assigned output and load factor, provided, 
of course, that it continued to ‘‘ run true to form.” 
If, for example, the output rose to 500 million kWh 
per annum and the load factor to 50 per cent., an 
efficiency of 21-87 per cent. would be anticipated, 
which may be compared with the actual operating 
results given in the table. Should this assumed 
output and load factor be attained in any future 
year, and be found to coincide with a higher efficiency 
than 21-87 per cent., it would prove that some 


H= 390,946 x 108+ K (13,7924 (6) 
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betterment had taken place in the meantime, either 
in the equipment or in the methods of operation. 

Regarding changes of load factor alone, it will be 
seen that these have relatively small influence on the 
efficiency. Lots-road had, for example, an efficiency 
of 21-45 per cent. at an output of 413 millions and 
a load factor of 43-9 per cent. If the station could 
do the same output at a load factor of 30 per cent., 
the efficiency would fall to 20-74 per cent. only, or a 
drop of 0-71 points in the efficiency for a reduction 
of over 31 per cent. in the load factor. But, as already 
pointed out, there is a definite limit below which the 
load factor cannot fall in a station with a given 
output. According to Garcke, the turbine equipment 
of Lots-road consists of ten sets, each rated at 
15,000 kW. Allowing two in reserve, the maximum 
permissible peak load would be 120,000 kW, so that 
with an annual output of 413 million kWh, the load 
factor could not drop below 39-2 per cent. in accord- 
ance with the relationship given in equation (5). 
Hence what efficiency this station might have at 
load factors below this, and with its present output 
and equipment, is a matter of academic interest only. 

The initial constant in equation (6) shows that the 
annual no-load heat consumption of the station 
amounts to 390,946 millions of B.Th.U. This works 
out to a no-load consumption of about 29,750 lb. of 
12,000 B.Th.U. coal per eight-hour shift, which may 
be considered normal, if not rather good, for an old 
station of the size of Lots-road. Neglecting the 
constant losses represented by this quantity of heat 
the generating efficiency of the plant for the last 
year in the table would be about 22-80 per cent., as 
compared with 21-45 per cent. when all losses are 
included. 

it is suggested that the method of analysis outlined 
above may prove useful in facilitating the com- 
parison of the performances of stations having different 
outputs and load factors, as, by means of the charac 
teristic equation of any plant its performance under 
any other conditions of output and load factor may be 
fairly estimated. It may even more useful in 
showing the progress of a single station, for, if at the 
end of any year, the results are found to be better 
or worse than foretold by the characteristic equation, 
this will be indisputable evidence that the station has 
improved or otherwise, independently of any effect 
due to changes in output and load factor. 


be 








The Development of the 
Automobile Radiator.* 


By JOHN COLTMAN, M.A., A.I. Mech. FE. 


No. IT. 

THERE are advantages, both thermal and economic, 
in having radiators made up from a single core instead 
of from a number of separate tubes. It must be admitted 
that if a tube should fail, which is a rare occurrence, the 
repair is a matter for an expert. In this case the vertical 
water tubes—usually, but not essentially, of the lock 
seam type—are threaded through horizontal plates. Lap 
seam tubes are perfectly satisfactory, and give a better 
shaped tube. They are arranged in parallel lines or 
staggered. For most purposes the latter is preferable, as 
when in straight lines the tubes shield each other from the 
wind. The tubes in modern cores are oval; there is a 
wide variation as to their number, position, and dimen- 





Baked Core. 


Fic. 11 


sions ; they may be set at an angle and staggeredin various 
ways. There is an equally wide variation in fin shape, 
steps being usually taken to promote turbulence in the 
air flow. 

There are two systems of manufacturing these cores. 
In one the plates are stamped continuously and cut to 
length—as are the lock seam tubes—the plates packed in 
a jig and the tubes then inserted. As the whole core is 
dipped in solder, the tubes are an easy fit, and assembly is 
simple, but the clearance between tube and fin must not 
be too large, since the solder which fills it is not a very good 
conductor of heat. 

There has always been a wish to eliminate the dipping 
process, and so reduce the weight. This has the advantage 





the fins being softened when the cores are dipped or baked. 
It may be mentioned that brass is more satisfactory than 
copper for the tubes, as it does not wear the dies of the 
tube-making machine ‘so rapidly. 
water is encountered, as in certain parts of U.S.A., the 
zine in brass is attacked, and copper tubes are essential. 
and of the copper plates or fins 0-004in., or slightly less. 
In some cases the corner tubes are of thicker material 
than the rest. 
not connect with the header tanks. 
found on certain film cores. 


baked, throw an unfair load on the tubes by causing them 
to be the sole support of the fins. 
Fig. 12 shows, by making the tube edges touch at suitable 
intervals. 
construction results. 
in the interior of the block, resulting in added strength. 
The special cell formation used in this case is claimed to 
exert a very beneficial effort on the air flow by reason of 
the motion imparted to it. 
is varied to suit operating conditions. 


which are detachable from the main radiator, hence allow- 
ing for easy replacement, if damaged. In one core much 
used for these elements the fins touch at frequent intervals 
throughout the whole core. 


that where a high volumetric efficiency is needed the fins 
may be placed close together without the disadvantage of 
picking up large quantities of solder, but with all cores 
with small air spaces there is a real fault in their liability 
to get choked with flies and other bodies in service. In 
these cores the tubes are *‘ tinned ”’ before insertion in the 
plates, and then baked—preferably in an inert atmosphere 
to prevent oxidisation of the fins when they are copper. 
As the tin on the tubes is very thin, perhaps 0-0005in. 
thick, it is essential to have the tubes a good fit in the fin 
plates. This necessitates very careful tool design. Hence 
the manufacture of such cores, to be successful, is a delicate 
matter, and requires a large production to justify the 
initial outlay on tools. The fin plates are usually pierced 
and raised singly in one operation, but the process is con- 
tinuous. To ensure good contact between fin and tube, 
the punches should leave the flanges of the tube hole so 
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FiG. 12-—Sirengthened Baked Core, 


that they naturally press against the tube when the latter 
is inserted. Fig. 11 shows a typical core of this type. 

Despite the thin material used for the lock seam tubes, 
they are robust. Morris Motors have a vibrating machine 
which drops the core under test a height of fin. sixty times 
a minute. They state that these cores will endure this 
treatment for three hours without starting a leak. It is 
interesting to note that practically all requirements can be 
met by the following combination. 

Two rows of brass tubes : 

Steel fins most efficient per unit of cost. 
Copper fins most efficient per unit of volume. 
Three rows of brass tubes : 

Copper fins most efficient per unit of frontal area. 
The cores heat the air so effectively that it is rarely 
worth while adding a fourth row of tubes. 

A very interesting core of this type has recently been 
introduced with very promising results. It makes use of 
tubes of aerofoil cross section, with the rear of the tube 
shaped so as to deflect the air on to the succeeding tubes. 
A practical detail with all these cores is that the front 
edge of the plates or fins must be turned over to stiffen 
them. For the same reason it is preferable to use hard 
rolled copper for the fins, and it is often specified that it 
should contain 0-05 per cent. silver, as this prevents 
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Fic. 13—Tractor with Boiler Type Cooler. 


Where very alkaline 
The thickness of the tubes is from 0-0065in. to 0-008in., 
In other cases they are dummies, and do 
A similar practice is 
It may be alleged that these cores, especially when 
This is overcome, as 


The face of the core is dipped and a very stiff 
The fins also interlock at intervals, 


The number of fins and tubes 


The cores just described are often used in small blocks 


These cores are completely 





* Paper read before I. Mech. E. (Midland Branch), November, 
1936. 


dipped in solder so that the result, owing to the many points 


of contact, is most robust. One section of these radiators 
can often be conveniently used as an oil cooler. 

In Germany there has always been a desire to use the 
process of electrical deposition in connection with radiators. 
Over thirty years ago perfectly sound honeycomb cores 
were deposited on wax moulds. Despite the ease with 
which copper can be deposited electrically, the process 
was not then a practical one. To-day, however, radiators 
made by this means are used on high-speed railears on 
the Continent, when lightness is essential. The process, 
however, is a secret one. Experiments have been made in 
this country to obtain metallic contact between tubes and 
fins and also a protective coating by these means, but with- 
out much success. It is said to have been used more success- 
fully in Germany, but possibly the difficulties experienced 
in the importation of foreign metals owing to exchange 
problems have played a part in encouraging this method 
in that country, as they have resulted in the use of radiators 
made of galvanised steel strip. 


(6) THe Atm TuBE orn HoNEYCOMB CoRE. 


The cooling of the earliest cars was not satisfactory, 
and constant efforts were made to obtain a more efficient 
system. The most far-reaching of these was the introduc- 
tion in 1896 by Daimler of a cooler based on the fire-tube 
boiler, consisting of numerous small tubes with their ends 
fixed in two parallel plates. The sides were sealed by 
suitable side members and the water surrounded the tube 
while the air passed through them. Fig. 13 shows the 
arrangement as fitted to a tractor, in which the cooler 
might well have been a boiler. There are so many dis- 
advantages in this construction that it was quickly super- 
seded, and thin tubes, usually square, were inserted in 
the interstices of a wire sieve and the ends sealed by 
dipping the faces of the core in a bath of molten solder. 
This construction, introduced by Maybach, was found very 
convenient, if expensive, and still is, or was until very 
recently, in use on the Mercedes car. 

The final development of this type of core was to bulge 
the ends of the tubes so that, when placed together and 
the ends soldered, a complete structure was formed. The 
tubes were square, round, or hexagonal in shape. It was 
also common to use a round tube with a hexagon bulge 
for appearance’s sake (Fig. 14). When the tubes had 
hexagon bulges, the radiators resembled honeycombs in 
appearance, and they thus gained this name, by which 




















FIG. 14—Honeycomb Core. 


they are almost universally known. As a very large area 
was available, and owing to the thinness of the tube walls 
—usually 0-005in.—this type was for many years lighter 
and much more efficient than any other available, and so 
was widely used. Although a trifle fragile, their repair 
was easy to the expert, while the ordinary mortal found 
putty most useful. The tubes were almost always solid 
drawn as seamed tubes offered so many possible points of 
failure. 

There were many varieties of this type. In their day 
hot controversy raged as to their merits, but they are 
inefficient or costly compared to modern automobile 
cores of the tubular and film types, and so are obsolete 
for car use. The few makers who still fit them all produce 
quality cars, and so their opinions should not be lightly 
disregarded, though it may be due to the tradition that 
the honeycomb is the most efficient type of core. Their 
construction does yield certain advantages. It was always 
possible to make cores of any desired shape, and if it was 
wished to improve the cooling on a car, this could be done 
by making up a core of tubes of less diameter than those 
usually employed, thus increasing the area of cooling 
surface available. 

Owing to the low resistance to the air flow due to the 
simple airways, this type of radiator holds the principal 
share of the aero field. 


(c) THe Fitm Core. 

The principle of the film core is to take a strip of thin 
metal—usually copper or brass, 0-004in. to 0-008in. 
thick—and so to indent it, either by passing it between 
rolls or otherwise, that when portions of the strip are 
placed together the edges join, leaving a waterway between, 
while, when these pairs of strips are placed alongside one 
another, there is space for the passage of air through the 
core. The edges of the waterways are sealed, and the 
strips, to give extra air surface, can be secured in place 
by dipping the face of the core in a solder bath. Strong 
side plates are usually fitted to strengthen the block. 

It is interesting to note that, while some of the film type 
of cores are the most efficient in production and at the 
same time probably offer the most scope for further 
development, they were originally introduced to give the 
pleasing effect of the honeycomb type at a lower price. 
Some of these cores were simple to make, and the only 
point of interest is the ingenious arrangements to give the 





{| Notr.—In the U.S.A. special shapes of tube for aero radia- 
tors, and grilles for the fronts of cars, are of copper deposited 
on lead or Wood’s metal cores which are melted out of the 





finished article. 
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appearance of a honeycomb frontage. Others are really 
interesting manufacturing propositions. To this day 
numerous constructions which give a honeycomb appear- 
ance are in use (Figs. 15 and 16). Often the makers could 
not leave the traditions of the threaded tube block and 
stuck vast numbers of brass wires through the cores as 
spacers and stiffeners (Fig. 17). These cores also often 
had the ends turned over, and so really formed sets of 
broad-seamed tubes, and in some cases were robust 
enough for any purpose. Cores on these lines have a very 
wide application at the present time for heavy industrial 
uses. 

Many types of film core are in production to-day. It 
must be borne in mind that for automobile work cost is 
an important factor. The diamond and some hexagon 
cell types have a comparatively low power of heat dissi- 
pation, but are very simple to make ; hence the cost per 
horse-power dissipated may be less than that of a much 
more efficient core. The rather deep draw in the diamond 
pattern needs a good quality of metal. At the same time 
when manufacturing problems have received careful 
attention the more advanced types can fulfil almost every 
requirement. The claims made for the performance and 
even further improvement of film cores are based on the 
fact that it is possible to provide a very great area of both 
air and water cooling surface, and that any desired degree 
of turbulence can be imparted to the air and water flows. 
Hence with these important variables under control, it 
must be possible to produce the ideal core for every circum- 
stance. The construction of the high efficiency types tends 
to be a matter of securing a large surface area, with an 





Fic. 15—Honeycomb Core with Dual Centre Strip 


ample and turbulent air flow. The possibility of manu- 
facture is usually the limiting factor. 

An interesting point is the considerable increase in heat 
dissipation if there is real metallic contact between the 
waterways and the indirect cooling surface. This can be 
ensured by the use of tinned strip. Itis, however, astonish- 
ing, if the core parts fit well together, how the solder runs 
up the joints by capillary attraction. If both sides of the 
strip are tinned, considerable protection is afforded against 
corrosion. This is especially desirable in Latin countries, 
as one of the results of the charming temperament of their 
inhabitants is a penchant for putting wine into their 
radiators. If actual metallic contact is not available, a 
larger portion of the indirect surface has to be in con- 
tact with the waterway, with a consequent small. loss 
of efficiency. 

It may be mentioned at this stage that very careful 
examinations of materials and rigid tests of the final core 
are usually made. It is desirable to ensure that the strip 
metal is ductile, free from scale, and from pin-holes or 
cracks. With film cores the latter investigation may be 
advantageously made by an electric light test after the 
strip has been crimped, for the deformation makes any 
holes more obvious. This test can be worked by photo- 
electric cells or can be carried out by girls. The latter 
method is simpler and quite reliable. After dipping, the 
cores must be washed very thoroughly to remove all 
traces of flux, which is highly corrosive. This is exceed- 
ingly important ; all makers take pains to see it is carried 
out properly, and the elaborate systems used in certain 
works are undoubtedly justified. At one time bronze 
strip was used to check corrosion, but with improved 
design and proper washing this became unnecessary. 
In the case of tubular cores it is desirable to check the 
contact between the fins and tubes. The cores are finally 
tested under water with compressed air. 

A severe test, which is not usually necessary, is to fill 
the radiators alternately with hot and cold water under 
pressure. The expansion and contraction will quickly 
reveal any weakness in the soldered joints. In America 
steam is sometimes used to wash out the flux as it con- 
denses and at the same time severely tests the soldered 
joints by the expansion it causes. In other cases the cores 
are “ toasted ” in hot air at 200 deg. Fah., and it is said 
that this causes any smail defects to appear when the core 
receives its final test. 

To assess impartially the merits of these types almost 
means declining to give a definite opinion, but some few 
facts are certain. The rest of the situation may be made 
clearer by considering the data already produced. 

The definite facts are, first of all, that the honeycomb 
core is obsolete for automobiles ; secondly, that for really 
heavy vehicles some form of tube is essential, the actual 
type being a matter for practical and economical con- 
sideration. For certain industrial purposes a very robust 
form of film type holds its position, but for automobile 
work only the tubular and film cores are widely used. It 
is impossible to dogmatise, as it all depends on the indi- 
vidual type of core under review, but, generally speaking, 
it may be said that the tubular core is the most robust, 
but is the more difficult to repair, while the film core is 
undoubtedly entirely satisfactory when properly mounted. 
There are two branches of the film core, the one which, 
owing to ease of manufacture holds a large market in this 
country for economic reasons, and the other, the high 
efficiency types developed in America, which need exceed- 
ingly intricate machinery, but are cheap once in pro- 





duction, and should develop further, as they have a high 
efficiency, both per pound of metal and per cubic inch. 
These statements are confirmed by the types of core 
manufactured for themselves by four of the largest firms 
of automobile manufacturers in the country. Austin 
Motor Company make a diamond pattern film core in 
brass, which is exceedingly reliable. Vauxhall Motor 
Company make cores of the Harrison type, which have a 
very high thermal efficiency ; while Morris Motors make 
a fin and tube core which has been found most satis- 
factory, as also does the Ford Motor Company. 

I will make one decided statement, and that is that the 
future of these various types does not depend only on the 
intrinsic merits of any one species, but also on the energy 
and ingenuity with which their development is pursued. 

It should be mentioned that film and oval tube cores are 
not, owing to the “ give’ in the waterways, necessarily 
damaged by being frozen. One U.S. firm offers to replace 
free any core of either type of their make which is damaged 
by frost. There are many varied applications of radiators 
to automobiles, such as sealed, high pressure, or steam 
cooling systems, but they do not appear to justify the 
complications. Steam cooling is difficult, as the condenser 
only works while the engine runs, but the steam continues 
to be formed after the engine has stopped. 

Mention should be made of the Rushmore system, which 
is said to be applied to Ford cars with great success. 
The principle is, I believe, that the cooling water does not 
circulate in the engine jackets, which thus runs at a more 
satisfactory and entirely even temperature. When the 
steam leaves the cylinder head, it is caught up in the 
circulating water and condensed. For some years the 
Pontiac car had a cross-flow radiator, i.e., the water inlet 
was on one side of the core instead of the top, whilst the 
outlet was on the opposite side instead of the base. The 
comparatively cool and stagnant water in the top tank 
prevented loss by boiling, &c. ; 

Tubular intercoolers are often used on supercharged 
engines to cool the mixture after it has been compressed 
by the blower. 

Water cooling has also been applied very successfully to 
motor cycles, but it has never been very widely adopted, 
as despite its merits, air cooling is exceedingly satisfactory 
for these engines. Water cooling is, however, especially 
advantageous on high efficiency two-strokes. Steam cars 
are, despite their many attractive qualities, rarely met 
with, but they are generally fitted with a condenser which 
is very similar to the usual type of radiator. Theoretically 
it is desirable that the. condenser should produce a con- 
siderable vacuum and then a fairly robust construction is 
required, which is equally necessary, if, as is sometimes 
the case, there is not a vacuum but considerable back 
pressure. The Still tube is often used while the fan is 
usually driven by the exhaust steam. 

There are many interesting problems which affect the 
radiator maker which are outside the scope of this paper. 
For example, radiator outer shells are often real problems 
for the press shop, and many materials, mild and stain- 
less steels, brass and cupro-nickel, &c., have merits which 
have to be decided on when considering this portion of the 
motor car, which, owing to its conspicuous position, is 
most important. 

While the radiator industry of this country shares the 
general prosperity of the motor trade and produces much 
creditable work, there are three points which should receive 
serious consideration. The first is the large trade in re- 
placement radiators. This is not altogether the responsi- 
bility of the radiator maker. The radiator is in a vulner- 
able position at the front of the car, and designers fre- 
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quently fail to insulate the core from strain and vibrations 
Perhaps the most important cause of failure is due to 
stoppage of the waterways, owing to sand left in the 
cylinder block after moulding. The next point is that some 
of the largest producers of motor cars have found it desir- 
able to make these components themselves, unlike the 
general custom in the U.S.A. and on the Continent. 

Thirdly, most improvements have been of foreign 
origin. This latter fact is open to some explanation. The 
great success of certain French designs can be accounted 
for by the aptitude of the French in connection with the 
automobile. These machines are worshipped in France, 
much as the racehorse is in’ Ireland. In this country, 
however, a large section of the populace regard motor cars 
as being one of the symbols of the degeneracy of the age, 
and consider that they should be abolished. The honey- 
comb core came from Germany. In the early develop- 
ment of the automobile that country was exceedingly 
important. 

Another reason is that the bulk of British cars are of 
modest engine power. The climate is not unduly warm, 
and real mountain passes are not tackled day in and day 
out by very many cars. Thus, especially as the usual body 
lines allow a reasonable frontal area for the radiator, 
there has been no undue incentive to obtain the greatest 
possible cooling efficiency. 





In the United States of America, however, the cooling 
of car engines is a much more serious matter. Engines 
are far larger, they have to climb over enormous moun- 
tains, run over roads which only obtain that title by 
courtesy (this type of road is a very severe cooling test). 
The critical period for most cars is at full throttle at about 
380 m.p.h. in top gear. Under British conditions it. is 
exceptional to run at such a speed in top for any length of 
time at full throttle openings. Engines are run in the 
United States in temperatures which at times are the 
highest to be found on the globe. Hence there has been a 
considerable stimulus to the improvement of radiator 
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performance. Development has also been made possible 
by the large outputs justifying the expense of considerable 
experimental work. 

It is not wished to infer that the British industry is 
lagging behind. Far from it. Especially where other 
applications of radiators are concerned, the British firms 
more than hold their place: For example, Birmingham- 
made refrigerator coils are found on the Canadian Pacific 
Railway. It may also be mentioned that prominent men 
in the United States industry admit that they are aban- 
doning the complete mechanisation of their trade in 
favour of human beings for certain operations. However, 
the three points just mentioned should be kept in mind, 
for there is much wisdom in the Tibetan saying, “‘ Because 
you are doing well, it would not be good to believe you 
cannot do better.” 


(To be continued.) 








SIXTY YEARS AGO. 


THe Plymouth meeting of the British Association in 
1877 was, according to our special correspondent writing 
in our issue of August 24th of that year, one of the quietest 
on record. Once, and once only, was the dulness of the 
meeting broken. A ‘ hubbub of excitement "’ was caused 
in Section A when Mr. Preece exhibited and made experi- 
ments with the latest scientific wonder, the telephone. 
News of Graham Bell’s invention had been given to the 
Association a year before by Sir William Thomson who had 
seen it demonstrated during a recent visit to the United 
States. At the Plymouth meeting an improved form was 
shown. According to our description of it, it now required 
no galvanic battery for its operation. At the transmitting 
end the instrument consisted simply of a thin sheet of soft 
iron 3in. in diameter, behind which there lay a permanent 
magnet in the form of a straight bar lying at right angles 
to the plane of the disc and with one of its poles pointing 
towards the dise centre. Round this pole there was wound 
a coil of wire one end of which was earthed while the other 
was connected to the line wire joining the transmitter to 
the receiver. When the disc was set into vibration by the 
tones of the human voice the magnetic field behind it 
was disturbed and corresponding electrical pulsations 
were set up in the coil. These pulsations were transmitted 
to the receiving instrument, which was exactly similar 
to the transmitter except that in front of the disc it was 
fitted with an earpiece. Following Preece’s demonstra- 
tion of the invention Sir William Thomson read a letter 
which he had received from his assistant in Glasgow in 
which it was stated that Graham Bell had arrived in that 
city and that—presumably at the University and in Bell's 
own presence—experiments had been made with the 
telephone. It was “the most wonderful invention ” 
which Thomson’s assistant—probably Bottomley—had 
ever seen. They had talked with its aid through a resist- 
ance of 30,000 ohms—equal according to Thomson to 
3000 miles of wire—as easily as if they had been in the 
same room. The instrument in its improved form was 
stated to be so sensitive that it required for its solitary 
line wire a separate set of telegraph poles. If other working 
wires were suspended on the same poles their inductive 
action on the telephone wire caused the telephone to 
make a noise “ like the pattering of hail against a window.” 








Coat MringEs IN THE YORKSHIRE Diviston.—The annual 
report for 1936 of the coal mines in the Yorkshire Division 
shows that 119 mines were at work in South and 121 in 
West Yorkshire, a total of 240, as compared with 246 in 
1935. The total output of the mines was 42,475,608 tons 
and the value of minerals £29,015,061. Employees 
numbered 137,996, and the output of coal per person per 
shift was 26-58 ewt. ~ 
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G.W.R. Brincre Reconstruction.—- The Great Western 
Railway is to reconstruct the railway bridge carrying the 
Andoversford line over the public road near Weyhill and 
that carrying the Pencoed branch over the river Ogmore 
near Brynmeny. 

LaRGE FRENCH ELectric Locomortive.—lIt is reported 
that the P.L.M. has-taken delivery of a 4400 H.P. electric 
locomotive, which after tests will be used to haul trains 
to the Riviera. It is expected to haul a 450-ton train over 
the distance of about 700 miles in 104 hours’ running time. 


A New Nite Brinee.—Tenders are being called for by 
the Egyptian Government for the building of a new bridge 
over the Nile at Kafr-el-Azayat. The bridge, which is 
being built in connection with the new military road 
between Cairo and Alexandria, will cost about £275,000. 


THe ProposEp TuBE RAILWAY UNDER THE RIVER 
Tyne.—In connection with the proposed £400,000 tube 
railway under the Tyne between North and South Shields, 
Arthur Whitley, Ltd., the firm of contractors who had 
the scheme in hand, have withdrawn its offer to build 
the line, 

An UnusuaL GERMAN Express LocomortivE.—A new 
46-4 express locomotive with a number of new features 
has recently been completed for the German State Rail- 
ways. The whole engine and tender is streamlined and 
the shrouding is carried down nearly to rail level. Pul- 
verised fuel firing has been adopted and the boiler has 
heen reversed so that the driving cab is in the front of 
the engine. 

New Frenca Rawway Tunnet.—On Sunday, August 
8th, the new tunnel through the Vosges from Saint Dié 
to Sainte-Marie aux Mines, on the Eastern Railway of 
France, was opened. The new tunnel, which is 4} miles 
long, connects the line from Epinal to Strasbourg, vid 
Saint-Dié, with Selestat on the Mulhouse—Strasbourg 
line. The tunnel has taken four years to build and at 
present is served by a single line, which will probably be 
doubled at a later date. 


L.M.S. AppoInTMENTS.—Consequent on the decision of 
the board of directors of the London, Midland and Scottish 
Railway to amalgamate the Electrical Department with 
the Chief Mechanical Engineer’s Department, Mr. C. E. 
Fairburn, the present Electrical Engineer, has been 
appointed Deputy Chief Mechanical Engineer and Elec- 
trical Engineer. As a result of this reorganisation the 
‘following appointments have been made :—Mr. R. A. 
Riddles, Principal Assistant to C.M.E., to be Mechanical 
and Electrical Engineer, Scotland; Mr. H. G. Ivatt, 
Divisional Mechanical Engineer, Glasgow, to be Principal 
Assistant to C.M.E. for Locomotives; Mr. J. Purves, to 
be Principal Assistant to C.M.E. for Carriages and Wagons ; 
Mr. F. A. Harper, to be Principal Assistant to C.M.E. for 
Electrical Engineering; Mr. J. Boyd, to be Principal 
Assistant to C.M.E. for Outdoor Machinery. 

MopERNISATION OF L.N.E.R. Ironrounpry.—The 
London and North-Eastern Railway Company has decided 
to reorganise entirely the ironfoundry attached to its 
works at Cowlairs, Glasgow, and to install new and modern 
equipment. The work is to be taken in hand immediately, 
and amongst the new equipment necessary to enable the 
work to be carried out on modern lines is a continuous 
casting plant suitable for handling 120 moulds per hour 
and 20 tons of sand, a new plant for charging the furnaces 
and cleaning the castings, together with three cupolas 
arranged for mechanical charging with a capacity of 6 tons 
per hour each, new moulding machines, hydraulic pump 
and accumulator, and a new 10-ton overhead electric 
travelling crane. The reorganisation will result in the 
Cowlairs Ironfoundry ranking as one of the most.up to 
date in the country, and the work will be very largely 
mechanised. 


NortH WALES Roap Diversion.—aA scheme to improve 
the route between Wrexham and the mining district of 
Llay, Denbighshire, has been approved by the Minister 
of Transport, who has made a grant from the Road Fund 
towards the cost, estimated at nearly £50,000, of carrying 
out the work. Under this scheme the County Council 
proposes to shorten and improve the existing route by 
the construction of a diversion, about 2 miles.long and 
40ft. wide, between Rhosrobin and Llay Cemetery. The 
new section of road will cross the river Alyn and also 
Wat’s Dyke. There will be a 20ft. carriageway, bordered 
on the one side by a 15ft. grass margin to facilitate future 
widening, and on the other by a footpath. At either end 
of the proposed diversion, the existing road has been 
widened and improved with the aid of previous grants 
from the Road Fund, and when the diversion is com- 
pleted there will be in effect a new road all the way from 
Wrexham to Llay. The work will be put in hand as soon 
as the necessary land has been acquired and the contract 
let, and it is expected that the scheme will be completed 
in about two years. 


Ratmway Srartistics.—Railway statistics for the 
calendar month of April and the two four-weekly periods 
ended April 17th and May 15th, 1937, have now been 
published, and show that the total number of passenger 
journeys, excluding season ticket holders, taken on all 
standard gauge railways in Great Britain in the month of 
April, 1937, was 103,583,158, an increase compared with 
April, 1936, of 1,204,600, or 1-2 per cent. The receipts 
from passengers, excluding season ticket holders, showed 
a decrease of £641,635. These comparisons are, however, 
affected by the inclusion in the figures for April, 1936, of 
Easter traffic. If the railway undertakings of the London 
Passenger Transport Board be omitted, the figures 
show a decrease in journeys of 691,503 and in receipts 
of £654,544. For all companies the receipts from passenger 
train traffic, including season tickets and parcels and 
miscellaneous . traffic, but excluding mails and _ parcels 
post, were £563,388 less than in April, 1936. The total 
tonnage of freight conveyed, excluding free-hauled traffic, 
in the four weeks ended May 15th, 1937, was 23,096,006. 
The freight train receipts amounted to £7,187,530. The 
average train load increased from 128} to 132} tons, but 
the net ton miles per engine hour decreased from 4784 to 


475}. 





Miscellanea. 





DEATH OF Str Hucs Rose.—We regret to note the death 
of Sir Hugh Arthur Rose, who was for two years the 
Scottish Commissioner of Special Areas. 


GENERATION OF ELectriciry tm CaNnapa.—During 
June the central electric stations of Canada produced 
2,253,477,000 kWh, bringing the total for the first five 
months of the year up to 11,501 million kilowatt-hours. 


AUSTRALIAN Exectriciry DEvELOPMENTS.—At a total 
cost of about £8,750,000, to be spread over fourteen years, 
it has been decided to proceed with the Kiewa Valley 
hydro-electric scheme and extensions to the metropolitan 
power station in Victoria. 

Tue Lire or SteeL.—According to statistics compiled 
by the American Iron and Steel Institute, the 34 million 
tons of finished steel produced in the United States during 
1936 will have an average life of 334 years. In 1886 the 
industry in the United States produced about 24 million 
tons of steel, consisting principally of rails, and this 
amount had an average life of about 15 years. 


Buenos AIRES IMPROVEMENTS.—As part of a scheme of 
harbour improvements, for which a sum of £1,500,000 
was allocated in the public works plan for 1937, the Buenos 
Aires Navigation and Ports Department has decided to 
construct a special quay in the harbour for the loading 
and discharge of inflammable cargoes. An extensive 
system of drainage works has also been started in the city, 
at an estimated total cost of £4,000,000. 


WatTeR SupPLY iN THE UniTepD Statres.—A recent 
investigation carried out by the United States Marketing 
Research Division of the Department of Commerce has 
shown that as a result of the growth of air conditioning, 
many municipal water supply systems are using the full 
capacity of their water resources. Several large cities 
cannot furnish additional water for new plants. In one 
district in Chicago the installation of new air-conditioning 
systems is not favoured unless the buildings have a 
cooling tower or are otherwise equipped to obviate the 
necessity of discharging the used water into the sewerage 
system. 


Om RESERVES oF THE U.S.S.R.—In the course of his 
address to the International Congress of Geology in Moscow 
recently, Professor Gubkin estimated the oil reserves in 
the U.S8.8S.R. at over 6376 million tons. He said that at 
present about 45 oilfields were industrially operated in the 
U.S.8.R.; about 80 fields were being prospected by deep 
drilling ; over 160 oilfields had been surveyed under the 
Soviet system; about 650 oil-bearing structures were 
being studied and being prepared for the organisation of 
deep drilling industrial prospecting. He went on to point 
out that the total world’s reserves were estimated at 
7075 million tons, of which over 4932 million tons were in 
the Eastern Hemisphere. 


Tue ALuminium INpustry.—According to the figures 
given in the preliminary report of the Fifth Census of 
Production in the non-ferrous metals trade, British pro- 
duction of aluminium and aluminium alloys was valued 
at £8,869,000 in 1935. The output of aluminium in the 
form of ingots, blocks, slabs, billets, notch bars, wire bar, 
cakes, and granules, increased from 33,100 tons in 1934 
to 41,300 tons in 1935; while the production of plates, 
sheets, strip, discs, and allied products rose from 16,900 
tons to 19,700 tons. Castings made from aluminium and 
aluminium alloys increased from 15,200 tons to 15,500 
tons, and aluminium foil output from 2700 tons to 3100 
tons. The figures include refined metal produced from 
unrefined metal and metal recovered from scrap, &c., as 
well as metal extracted from ores. Rs 


GENERATION OF ExeEctriciry.—The official returns 
rendered to the Electricity Commissioners show that 
1588 million units of electricity were generated by 
authorised undertakers in Great Britain during the 
month of July, 1937, as compared with the revised 
figure of 1403 million units in the corresponding 
month of 1936, representing an increase of 185 million 
units. The number of working days in the month (i.e., 
excluding Sundays) was twenty-seven, the same as last 
year. During the first seven months of 1937 up to the 
end of July, the total amount of electricity generated by 
authorised undertakers was 12,810 million units, as com- 
pared with the revised figure of 11,295 million units for the 
corresponding period of 1936, representing an increase 
of 1515 million units, or 13-4 per cent. 


Evectriciry tv Mysorre.—A note in the -Electrical 
Review states that the Government of Mysore has sanc- 
tioned the Shimsha and Gersoppa hydro-electric schemes, 
the former being estimated to cost Rs. 56 lakhs and the 
latter Rs. 200 lakhs. The project for the generation of 
power from the falls of the Gersoppa River will take at 
least four years to complete, but the programme of con- 
struction is to be framed so as to permit it to be carried 
through in stages. The major items of expenditure will be 
a storage reservoir at Honnemarad, with a capacity of 
7200 million cubic feet, four 12,500-kW generating units, 
four penstock lines with forebay equipments, and double 
circuit transmission lines from Gersoppa to Bhadravat. 
The Shimsha scheme has been somewhat altered from 
the original plan, and the reservoir for power purposes is 
now to be built above the Shimsha falls. 


ELectrotytic [Ron MANUFACTURE.—Reports on the 
work at the Chuo plant in Japan, where the Higuchi 
process of recovering iron from r ores by electricity, 
were given at a meeting of the Electric Power League of 
Japan. As described in a recent issue of the Iron Age, 
by this process iron, sand, or crushed ore is concentrated 
to 60 per cent. by magnetism. The product is heated to 
1800 deg. Cent. in a specially designed electric furnace. 
Vanadium and titanium are separated out. Steel is then 
directly produced without going through the pig iron 
stage. The furnaces are built in 10,000-kW units and are 
capable of producing 45 metric tons of steel a day. If 
energy is supplied at an annual rate of 33-50 yen per unit, 
the cost of production is 56 yen per ton. It is proposed 
to produce 500,000 metric tons a year by use of 300,000 
units of current. The total deposits of iron sand in Japan 
are rated at a thousand million tons. 





Ait and Water. 





SHIPBUILDING ON THE WEAR.—Since the beginning of 
this year twenty-two ships, aggregating 85,000 tons, have 
been launched on the Wear. 

Krine’s Cup Arr Race.—Thirty-one machines have 
been entered for this year’s King’s Cup Air Race, which is 
to be flown on Friday and Saturday, September 10th 
and 11th. 


A New Port.—Reports state that a new port is to be 
built at Providence Bay. This will be the first Polar 
port in the Soviet Far East. It will enable vessels on 
through voyages from the West to unload at the new port 
and return in one navigational season. 


THe Snort Mayo Compostre Macuine.—The lower 
component of the Short Mayo composite aircraft has been 
completed and is undergoing its preliminary trials. This 
lower component is named “ Maia”’ and the upper com- 
ponent “‘ Mereury ” is in an advanced state of construction. 


Death or Sir FREDERICK GARDINER.—We regret to 
note the death of Sir Frederick Crombie Gardiner, at the 
age of eighty-two years. Sir Frederick was for many 
years a member of Lloyd’s and Chairman of Lloyd’s Local 
Committee. He was Chairman of the Board of Trade 
Advisory Committee on New Lighthouse Works for fifteen 
years. 

THe Port or Tet Aviv.—The Port of Tel Aviv was 
opened to certain classes of goods in May, 1936, and it 
has now been thrown open by the Palestine Government 
to all types of merchandise. The Government is also con- 
sidering allowing the embarkation and debarkation of 
passengers at the port when the necessary improvements 
have been completed. 


Emercency Exits on R.A.F. Macuines.—Recently 
issued Air Ministry orders state that new monoplane types 
ef Royal Air Force machines are to be fitted with emerg- 
ency exits. In multi-engined machines the exits will take 
the form of hatches, opening windows, or push-out panels 
or doors. In other types of machine sliding or hinging 
windows or cockpit covers will be provided. The new 
fittings will facilitate exit by parachute and exit on the 
ground from overturned machines. 


THe Mercuant Navy Derence ScuemMe.—Particulars 
have now been issued of the defence course for merchant 
navy officers which was recently announced. A complete 
course comprises ten three-hour sessions, and includes the 
following :—General principles of trade protection ; 
instructions on convoy work in general and on handling 
ships in convoy ; signalling ; defence against submarines, 
including the use of smoke; low angle gun control ; 
defence against aircraft; defence against mines and 
defence against gas. Officers taking the courses will have 
all their expenses defrayed by the Admiralty. 


New Tues vor Grimspy.—The London and North- 
Eastern Railway Company has placed a contract with 
Richard Dunston, Ltd., of Thorne, for two steam tugs for 
use in the Fish Docks at Grimsby. As an experiment one 
of these tugs is to be fitted with the Kort nozzle, whilst 
the second vessel will be fitted with fire and salvage pump 
equipment. The tugs will be 60ft. long with a breadth of 
15ft. and of 180 I.H.P. When these tugs have been 
delivered the L.N.E.R. will have eight tugboats available 
for service in the Fish Docks at. Grimsby, seven of which 
will be of a modern powerful standardised type, capable of 
dealing efficiently with the largest of the new trawlers 
which are being built for the port. 


Mrttwat Dock Scueme.—The Port of London Autho- 
rity has decided to put in hand immediately further 
improvements at the Millwall Dock. The 1310ft. length 
of the East Quay, Inner Millwall Dock, is to be widened, 
and the dock itself will be deepened by dredging to give a 
uniform depth of water of 29ft. A new two-storey shed 
is to be erected on the widened quay. The carrying out 
of these proposals will necessitate the removal of No. 4 
dolphin at which vessels from West African ports have 
hitherto been discharged. The contract for this develop- 
ment has been placed, and when the work has been com- 
pleted, the berths will be used mainly for general cargo 
traffic. This scheme, which is part of the Authority’s 
£12,000,000 general port improvement scheme, will take 
about eighteen months to complete and is estimated to 
cost nearly £110,000. 


Trape at SoutH Watxes Ports.—During the first 
seven months of this year the trade of the six principal 
Welsh ports under the control of the Great Western Rail- 
way continued to show a steady improvement. The 
aggregate traffic showed an increase of 2,688,206 tons 
as compared with 1936. Imports totalled 2,403,001 
tons and exports 12,651,959 tons. Both imports and 
exports were heavier at all the ports with the exception 
of Penarth, which was closed, and Port Talbot, but at the 
latter port imports showed a good improvement. The 
total trade of Cardiff amounted to 4,126,609 tons, Swansea 
3,418,960 tons, Newport 2,138,394 tons, Barry 3,816,273 
tons, Port Talbot 1,349,877 tons, Penarth 231,847 tons. 
Exports of coal and coke increased by 2,195,989 tons 
to 11,572,897 tons. The number of ships using the ports 
increased from 9717 of 6,987,358 tons net to 10,946 of 
8,275,938 tons net. : 

Lirtine a Sure By Means or Mup.—A note in Engi- 
neering News-Record describes the method by which the 
hull of a 2000-ton ship, which lay in a cofferdam alongside 
the shore in Miami harbour was lifted. The ship was 
equipped as an aquarium, and her normal draught was 
15ft. It was decided to lift the ship a further 3ft., and to 
do this fine liquid mud which weighed 165 Ib. per cubic 
foot was pumped into the cofferdam. Every day, as the 
water inside the cofferdam was displaced by mud, the 
ship rose. Cables run from her mast held her on even 
keel, but she floated in perfect trim. At night, when the 
agitated mud settled, the ship would drop back part of 
the distance gained, but when the mixture was stirred up 
with water jets the following day and more mud was 
pumped in the vessel would rise again. Finally, sand and 
gravel were forced under her keel, and the ship was held 
at the desired height. Not a plate in the hull was strained 
or cracked. 
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MOTOR WAYS. 


In Britain there are about 180,000 miles of 
roads of all classes. To that mileage there has been 
added in the last quarter of a century only about 
3000 miles, the greater part of which, probably, 
can be accounted for by the lengths of roads 
necessary for new housing developments and other 
purely local roads. In contrast with the amount 
of road building now going forward in other 
countries the record is not impressive, and it pro- 
vides various bodies interested in mechanical 
road transport with an argument with which to 
attack the road policy of the Government. The 
motoring associations are justifiably discontented 
with the rate at which improvement of the roads 
is proceeding. In recent months these associations, 
through the medium of the British Road Federa- 
tion, have attacked the plan apparently sponsored 
by the Government for a piecemeal improvement 
of the existing roads; and influenced probably 
by the success of the German Autobahn system, 
have suggested the construction of.entirely new 
motor ways connecting together all parts of the 
country. 

We hold no brief for either plan. Providing the 
work is taken sufficiently energetically in hand, 
we see no reason why the present piecemeal 
system of improvement of the existing highways 
should not within a reasonable span of time result 
in highways as satisfactory and safe to drive upon 
as road engineers can make them. It is true that, 
when completed, the work would still leave the 
Government open to the reproach that very little 
new mileage had been constructed. But total 
mileage figures and particularly figures of the 
number of vehicles per mile can obviously give an 
erroneous impression of the .capacity of a road 
system. There were on our roads last year about 
2,768,000 vehicles, providing a figure of vehicles 





per mile much higher than that of any other 
country. Yet congestion was never acute except 
at a number of isolated points, or on such days as 
Bank Holidays, when the traffic is so unusually 
heavy that it is difficult to believe that a road 
sufficiently spacious to carry it without hindrance 
could economically be justified. In fact, vehicle 
per mile and new mileage figures are useless unless 
due allowance can be made for the effects of road 
widening and other improvements. It is probable 


:|that in ten years time, providing the rate of 


increase of vehicles on the roads does not fall, and 
providing also that the work of improving the 
road system goes on at an accelerated pace, the 
roads will be carrying without undue difficulty 
perhaps twice as many vehicles per mile as they 
now bear. For unless constructed for some very 
special purpose, few new roads are required. A 
glance at any good map will show this country to 
be heavily scored with roads which, except upon 
a few mountainous areas, create an irregular criss- 
cross, closely set, pattern on the map. In Ger- 
many, as an accompanying article descriptive of 
the Autobahns sets out, there are, in a very much 
larger area, only 130,000 miles of roads, compared 
with 180,000 in Britain, so that there was justifica- 
tion for the construction of new mileage. But, we 
repeat, that in this country there is no case to be 
made out for new roads on the basis of an existing 
shortage of mileage. 

The argument in favour of new roads can be 
more strongly contested on the grounds of safety 
to the user. Such roads as the Germans are now 
building are incontestably superior on this ground 
to any that have been constructed or even pro- 
posed for this country, and it is at least a possi- 
bility that the existing roads could never be con- 
verted at reasonable cost to so high a standard. 
But the construction of new roads would, we think, 
have little effect upon the number of accidents 
unless there was a considerable reduction of the 
number of vehicles using the old arterial highways. 
It is to be doubted, in view of the rate of increase 
in the number of vehicles on the roads, whether 
any such reduction could be expected. The real 
reason for the demand for new roads lies, we 
believe, in the desire for greater speed, especially 
for through traffic.. Road hauliers, for instance, in 
the knowledge that their vehicles, limited by law 
to a maximum speed of 30 m.p.h., are in fact 
capable of considerably higher speeds and acknow- 
ledging the strength of the opinion that higher 
speeds on our existing highways are scarcely safe, 
desire to see built a system of arterial motor 
ways upon which speeds would be unlimited and 
designed to segregate traffic into light and heavy 
categories and to have cycle tracks and pedestrian 
pathways. Such roads would be modelled to some 
extent upon the German roads, described in this 
issue, and would have “ fly-over ”’ junctions and a 
limited number of access points. The British 
Road Federation, supported by the many motoring 
organisations it represents, puts forward strongly 
the arguments in favour of such roads and even 
goes so far as to suggest the 2100 miles of route 
the roads should follow and the means by which the 
necessary funds should be raised by a loan of £200 
million secured against the revenue from motor 
taxation. The type of road contemplated would 
have the great width of 300ft. and it is difficult 
to believe that, even in “‘ virgin ’”’ land it could be 
constructed for £100,000 per mile. Expenditure 
on the German roads is at the rate of over 400 
million marks a year, and it is intended that about 
4400 miles of roads shall be built in a period of 
about five years. Converting the value of the 
mark on the most favourable terms, the cost of the 
Autobahns works out at least at £25,000 per mile 
and their width is only 80ft.—just over a quarter 
of that suggested for our arterial ways. Moreover, 
as is pointed out in the accompanying article in 
this issue, a number of factors have combined to 
make road building in Germany considerably 
cheaper than in this country ; and a serious diffi- 
culty would be provided by the large number of 
existing roads, all of which would need to be 
carried over or under the 300ft. width of motor way. 

A little consideration of the revenues accruing 
to the Government from road taxation and of the 
rate of increase of the annual sum likely to occur 
as vehicles increase in number soon demonstrates 
that even at a cost above £100,000 a mile road users 
could afford to pay the price. But the question 
resolves itself into an economic one. Would the 
motor. ways give a reasonable return upon their 
cost ? Unfortunately, the value of an arterial 
road is scarcely calculable. For it cannot be 
reckoned by a narrow assessment of the value of 
the goods it carries. Its blessing is received, not 





alone by the generation which built it, but by 
other generations for centuries thereafter. More- 
over, improvement of transport has remarkable 
repercussions on industry throughout the whole 
area affected, and such effects may more than 
justify the cost, although the traffic itself, it may 
seem; does not. Besides, in days of crisis the 
strategic value of high-speed roads to and from 
our coasts and ports might prove a decisive factor. 
But it must not be forgotten when considering 
such new motor ways that the need for the improve- 
ment of the old would still exist. Motor ways 
would by-pass all save the very largest towns and 
more or less local traffic would make no use of 
them. How much improvement of the old roads 
would be necessary depends upon the proportion 
between the quantity of local and of through 
traffic, and it may be justifiably doubted whether, 
in the event, any standard less safe than the highest 
recommended by the Ministry would prove satis- 
factory. But if the old roads must in any case be 
converted to such high standards, is the country 
really likely to need, in addition, special motor 
ways adapted particularly for the needs only of 
fast through traffic ? The problem, we hope, will 
be studied carefully before any irrevocable 
decision is made. 


Modern Airscrew Development. 


THE performances achieved by the modern aero- 
plane depend largely on the variable pitch airscrew, 
which in one form or another is the standard equip- 
ment of the majority of recently designed civil and 
military aeroplanes and is adopted for installation 
in small tourer aircraft of as little as 140 H.P. 
Without this fundamental invention, little of the 
great technical advance of the past few years could 
have been made. Although the analogy is justified 
only in the broadest sense, the advent of variable 
pitch is comparable in its effects with the produc- 
tion of the first practical automobile gear-box. 
Deprived of the advantages of variable pitch, air- 
craft designers would still be working within the 
limitations to permissible wing loading that obtained 
when fixed pitch only was available, and the fast 
heavily loaded monoplane would be still an un- 
attainable ideal. Even in its elementary form 
with two pitch positions at the choice of the pilot, 
the device makes possible an immediate big im- 
provement in performance because it enables full 
power to be taken from the engine for take-off 
without impairing operational. cruising speeds. 
Most of the variable pitch airscrews yet in use 
belong to that elementary category, but the con- 
stant-speed airscrew with the pitch variable within 
wide limits is-superseding them, and, combined 
with engines employing two-speed reduction gears, 
opens the way to fresh improvements in opera- 
tional speeds and useful air-borne loads. As flying 
speeds continue to increase, so may the designer 
require three-speed, or even infinitely variable- 
speed, gears in the effort to derive the maximum 
benefit from variable pitch at all operational 
heights and in all conditions of flight. Hence air- 
screw development is proceeding in close associa- 
tion with engine development, but, as in every 
other branch of aeronautical engineering, finality 
is yet far distant. 

The demand for variable pitch airscrews has led 
to the establishment of a new industry in Great 
Britain, which to-day has perhaps greater actual 
and potential capacity for the production of vari- 
able-pitch airscrews than any other nation. British 
engineers entered: the field early. Nearly seven 
years ago a British two-bladed airscrew, giving 
constant speed and a pitch variable between wide 
limits, as well as an over-riding device enabling the 
pilot to select any pitch setting required by the 
prevailing conditions of operation, passed a fifty- 
hours’ flying test. It was built according to the 
ideas of Dr. Hele-Shaw, and was the forerurmner of 
airscrews that are shortly to go into quantity 
production at the airscrew factory established 
jointly by the Bristol Aeroplane Company and 
Rolls-Royce. At the time of the early trials, the 
Hele-Shaw airgscrew was admittedly far from 
perfect, but in retrospect the absence of keen official 
interest must be deemed unfortunate. In 1934 
the Bristol company took over from the Air Ministry 
responsibility for the future development of the 
Hele-Shaw airscrew, and official type tests and flight 
trials have been successfully completed. In the 
meantime, the American Hamilton two-position 
screw reached the stage of quantity production. 
The necessary licences were acquired by the 
de Havilland company, and the first variable- 
pitch airscrew to be produced in large numbers in 
this country was therefore American. Up to the 
present, practically all the variable-pitch airscrews 








208 


THE ENGINEER 





Ave. 20, 1937 








installed in British aeroplanes have been Hamil- 
tons, or the English company’s variants of them. 
The more efficient use of available power is the 
fundamental advantage of variable pitch. It may 
be expressed in the form of additional disposable 
load, in improved flying performance—speed, rate 
of climb, quicker take-off—or in the employment 
of less powerful engines to achieve a specified 
result than would be needed with fixed pitch 
airscrews. Various combinations of airscrew pitch 
and reduction gear are possible. Mr. R. M. Clark- 
son has considered the case of a basic air liner, 
representing current practice, having the maxi- 
mum speed of 250-280 m.p.h., and just able to 
clear the I.C.A.N. screen—20 m. high at 600 m. 
from start of the take-off run—when fitted with 
two-position airscrews and fixed gear. He assumed 
that the relative payload in those condition 
was unity. Constant-speed airscrews, operating 
with two-speed gear, raised the relative payload 
to 1-70; with fixed-pitch airscrews and fixed 
gear, the relative payload was only 0-18. These 
figures support the reasoning advanced by Dr. 
H. C. Watts in his classical address on airscrew 
development to the Royal Aeronautical Society, 
when he pointed out that the justification for the 
use of variable pitch became ever stronger as opera- 
tional speeds increased above 150 m.p.h. He even 
went so far as to say that in the days of aircraft 
having airscrews with pitches less than their 
diameter—roughly equivalent to speeds of less 
than 150 m-.p.h.—variable pitch was not worth 
while. Thus, while the use of the “ideal” air- 
screw increased the static thrust of the 0-7 D pitch 
only 13 per cent., it increased the static thrust of 
the 1-5D pitch by no less than 275 per cent. 
Above 150 m.p.h. accordingly, the conditions 
necessary to justify variable pitch arise, the funda- 
mental factor being the urgent necessity to prevent 
stalling of the blades, to which maintenance of 
constant engine speed was held by Dr. Watts to be 
secondary. 

In common with the aero-engine and aircraft 
designer, the airscrew designer is dependent on the 
quality and the kind of material available. Wood 
was the first substance used in the making of air- 
screws, and recently, owing to the invention of 
means of protecting the outer surfaces, it has 
returned to favour. Not all the problems of har- 
monious marriage between the metal hub of a 
variable-pitch airscrew and its wooden blades have 
been solved, but the work has made great progress, 
and detachable blades suitable for the work have 
been developed up to sizes to absorb 900 H.P. 
Inevitably, the weight of the variable-pitch air- 
screw is greater than that of the equivalent fixed- 
pitch airscrew, and reduction in the wéight of the 
blades is important, not only because it means 
that more useful load can be air-borne, but because 
it lessens the centrifugal and gyroscopic forces 
acting on the hub. Aluminium and magnesium 
alloys are at present more widely employed than 
wood, while promising tests have been made with 
blades made in plastic material. Even the hollow 
steel blade is by no means out of the running. The 
airscrew designer therefore is deriving benefit at 
present from several lines of research directed to 
provide him with the most efficient material for 
his purposes, and he may expect with some con- 
fidence ultimately to reduce the weight of variable- 
pitch airscrews to a point where they compare 
well with the fixed-pitch airscrews of the past. 


Locomotive Testing Plants. 


THE announcement that the London, Midland 
and Scottish and London and North-Eastern 
Railway companies have jointly decided to con- 
struct and equip a locomotive testing station, as 
reported in our issue of August 13th, will have been 
noted with more than ordinary interest by most of 
our readers. The provision of a testing plant has 
long been urged by Sir Nigel Gresley, and now that 
the decision to provide one has been taken, the 
directors of both the railways concerned and their 
chief mechanical engineers, Sir Nigel Gresley and 
Mr. W. A. Stanier, are to be congratulated. At the 
present, detailed particulars of the proposed plant 
are not available. For them we must wait till 
the plans are more matured. In designing the 
equipment and in the general lay-out of the station 
as a whole there is much previous experience to 
go upon, and, such being the case, we may expect 
something worthy of the birthplace of the steam 
locomotive. Sir Nigel has made a study of the 


subject for some time past, and, in a paper con- 
tributed to the “ Proceedings ” of the Institution 
of Mechanical Engineers in 1931, described several 
of the plants now in existence and at the same time 


put forward a scheme of his own differing in a 
marked manner to any other and vue, moreover, 
which seemed to possess features worthy of serious 
consideration. We would refer in particular to the 
method suggested for the power absorption or 
braking system. However, for the present it is 
not our intention to discuss the most suitable kind 
of plant to adopt, but rather would we direct 
attention to other points of a more general 
character. 

That a testing plant will be of considerable 
benefit to the two railways directly concerned there 
can be little doubt, but looked at from another 
standpoint, it will, we trust, be of at least equal 
value to our locomotive manufacturers, and we 
hope that, in selecting Rugby as the place at which 
to erect the plant, its sponsors had in mind, not only 
a reasonably central position for their own needs, 
but also accessibility to the works of locomotive 
builders. Our locomotive manufacturers are very 
frequently called upon to build new designs for 
use overseas, which, although they may possibly 
be based on existing engines, nevertheless involve 
important modifications, and, as opposed to our 
railways, have no opportunity of judging the effect 
of any changes which may be made. The so-called 
“* steaming trials ” carried out perforce on a short 
length of track in the works prove nothing beyond 
the fact that the boiler will hold steam at the pre- 
scribed pressure and that upon opening the regu- 
lator steam will actually flow through the piping 
and cylinders to the exhaust and, in so doing, move 
the engine forwards or backwards. With the rail- 
ways, on the other hand, the case is entirely 
different. They can and do make extensive trials 
in actual service and thus very éasily discover the 
character of any modifications which may be 
necessary. We recollect an occasion in the United 
States when a locomotive of a new design built in 
a “contract shop ” was sent for test to the cele- 
brated plant at Altoona. It was found that a 
modified “front end” greatly improved the per- 
formance—a discovery of much value, not only to 
the builders, who were no doubt saved a large 
amount of trouble, but also to the owners. The test 
plant at Altoona is possibly to many the best 
known of those now in existence, and a large 
amount of experimental work of the greatest value 
has been carried out at it. The well-known Cole 
ratios and constants were, we believe, largely based 
on the bulletins published at various times by the 
Pennsylvania Railroad, and we hope that in due 
course, when the plant at Rugby begins serious 
operations, information on the same lines and com- 
piled with the same care will be made available. 
We have said nothing regarding the relative value 
of stationary tests and those made on the road, 
although we are aware that on this point opinions 
are divided. One thing, however, may be said. 
Granted that much may be done with a brake 
engine and a dynamometer car, it cannot be denied 
that under road conditions the taking of indicator 
diagrams and gas samples presents difficulties, 
while the fact that the tests are made on the “ open 
road ”’ makes it essential to pick specially selected 
times for making the experiments. On the test 
plant conditions are quite different. The loco- 
motive may at any time be accurately run at 
various speeds and cut-offs and all observations 
made in the best circumstances. In fact, every 
investigation required can be carried out with the 
single exception that the actual draw-bar pull 
available in service cannot be determined, although 
even this factor, if the tests be made in an impro- 
vised wind tunnel, can be reasonably well deter- 
mined, assuming the staff can work in an 80 miles 
per hour wind. 
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PROFESSOR WILLIAM RIPPER. 


SrEAM engineering has lost one of its outstanding 
figures of the last half century by the death, on Friday 
last, in Sussex, of Dr. William Ripper, Emeritus 
Professor of Mechanical Engineering in the University 
of Sheffield, and a former Vice-Chancellor of the 
University. Professor Ripper, who died in his 
eighty-fifth year, was born in Plymouth. He was 
trained as a marine engineer in both Plymouth and 
Exeter, and later went to Stockton-on-Tees, where he 
gained a Queen’s Scholarship to the Exeter Training 
College for Teachers. On coming of age he was 
appointed an assistant master in a Sheffield Board 
School. A year later he became headmaster of the 
Walkley Board School, where his able teaching and 
administration soon attracted the attention of those 
who at that time were seeking to extend the teaching 





of engineering subjects. In 1880 Ripper was given 
the position of science master and organiser of evening 
classes at the Central Day School. His success in the 
work was so evident that four years later he was 
chosen to fill the appointment of assistant professor 
of engineering in the newly-established Firth College, 
and in 1889 he became its principal. From that year 
he was associated with all the developments in 
advanced technical education which took. place in 
Sheffield. He continued to act as principal of the 
Sheffield Technical School when it became inde- 
pendent of the Firth College, and held that office 
until 1897, when the Technical School was made part 
of the then newly formed University College of 
Sheffield, of which he became Professor of Engi- 
neering. In 1903 he visited America as a member of 
the Moseley Educational Commission. When the 
University College became the University of Sheftield 
Professor Ripper was elected Dean of the Faculty of 
Applied Science. That position he continued to hold 
until 1917, when he was called upon to succeed Mr. 
H. A. L. Fisher as Vice-Chancellor of the University, 
a position which he held until 1919. He retired from 
active service in 1923, but continued his close associa - 
tion with engineering education in Sheffield and his 
connection with the University as Emeritus Professor 
of Mechanical Engineering and adviser in technology 
to the Applied Science Committee. 

During his lengthy career in Sheftield Professor 
Ripper rendered great service to technical education, 
and his name will be long remembered by the many 
students who were privileged to come under bis 
influence. He maintained for many years the 
closest alliance between the University, the Technical 
School, and the engineering industry. In 1919 he 
founded the Sheffield Trades Technical Societies, for 
the purpose of keeping his old pupils in direct touch 
with the latest industrial developments. He was the 
author of several standard textbooks on mechanical 
engineering, including ‘‘ Steam Engine Theory and 
Practice,’’ ‘‘ Steam,’ ‘‘ Heat Engines,” “ Machine 
Drawing and Design,” and “ Practical Chemistry,” 
and contributed freely to the ‘‘ Proceedings” and 
“Transactions ’’ of the leading scientific institutions 
and technical societies. For many years he was a 
valued member of the Institution of Civil Engineers, 
the Institution of Mechanical Engineers, the Institute 
of Mining Engineers, the Midland Institute of 
Mining Engineers, and the Sheffield Society of Engi- 
neers. During the war he interested himself and his 
department in the training of munition workers and 
the making of tools and gauges, for which services he 
was made a Companion of Honour in 1917. His 
scientific work was recognised by the award of an 
honorary degree of Doctor of Science (Engineering) 
from the University of Bristol in 1912, and of the 
Doctor of Engineering Degree by the University of 
Sheffield. 
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NOTICES. 

Electric Trains. 1937. By W. A. Agnew. London : 
Virtue and Co., Ltd. Price 45s.—Published in two 
volumes, this work has been compiled for the use of those 
employed in the operating and maintenance departments 
of electrified railways or electrified sections of steam rail- 
ways. It is also hoped that the books will be of service 
to students and others interested in the progress of electric 
traction. The volumes give in simple language and with- 
out great technical detail practical information on the 
operation and maintenance of electric rolling stock. 
Multiple-unit equipments in use in this country and several 
locomotive equipments in service here and abroad are 
described in detail, in order that the reader may be 
familiarised with the main features of construction and 
operation of modern D.C. traction apparatus. The first 
volume is divided into four parts, devoted to the history 
of electric traction, electricity and magnetism, traction 
equipments and multiple-unit equipments, while the 
second volume contains six chapters devoted to electric 
traction motors, brakes, the operation of electric trains, 
electric locomotives, auxiliary circuits, and apparatus, and 
modern systems of motor control. Both volumes are 
liberally illustrated with wiring diagrams, drawings, and 
tone pictures, and in each case large folding plates are 
included. Together with the index, the two volumes 
combined contain over 503 large pages. 


The Low Voltage Cathode Ray Tube and its Applications. 
1937. By G. Parr. London: Chapman and Hall, Ltd. 
Price 10s. 6d.—The cathode ray tube used in modern 
research may be divided into three groups, viz., high, 
medium, and low-voltage tubes. The scope of this book 
covers tubes working at medium and low pressures and 
meets the requirements of many electrical investigators. 
The first part of the book is devoted to the construction 
and operation of these tubes. Other sections deal with 
focussing and performance, Lissajou’s figures, linear time 
bases, other time bases, applications to radio engineering, 
industrial and other applications, and television repro- 
duction. Although the book deals with many uses of 
cathode ray tubes, the author does not claim to have con- 
sidered all of them, but the circuits given in the later 
chapters will, no doubt, prove of service to many research 
workers. A valuable feature of the volume is an extensive 
bibliography, which makes reference to a great number of 
papers on the tube and its associated circuits. 
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Aerodynamic Shrouding for Vehicles on 
the French State Railways. 


[* view of the continued increase of train speeds, 
the French Stete Railways recently decided to 
apply to certain locomotives and passenger coaches 
aerodynamic shrouding, intended to diminish air 
resistance. Three sets of experiments are being 
carried out. A ‘* Pacific ’’ locomotive was completely 
shrouded after wind tunnel tests. A type “ 230” 
locomotive, together with its train, was shrouded 





Fic. 


and wind tunnel tests of the Huet air stream deflector 
and its application to a type ‘‘ 230 ”’ locomotive were 
made. 


* PaciFic > LOCOMOTIVE TUNNEL 
TESTs. 


SHROUDED 


The railway company was at the outset anxious to 
ascertain as exactly as possible the gain in available 











FIG. 2—SHROUDED MODEL 


horse-power which could be counted upon if a 
** Pacific’? locomotive were shrouded. For this 
purpose the company submitted in 1935 a model of 
this type of locomotive built to a one-tenth scale to 
the Aérodynamique Industrielle Company, which 








1—SHROUDED ONE-TENTH SCALE MODEL OF A PACIFIC 





was to fit it with a shrouding of aerodynamic form. 
As shown in Figs. 1 and 2, the shrouding consisted 
essentially of :— . 

(1) A front end surface enclosing the smoke-box, 
the outside cylinders and the front bogie, but not 
coyering the buffer beam and coupling gear. 

(2) A lateral surface enclosing the boiler and its 
auxiliary equipment, but not covering the driving 














LOCOMOTIVE 


wheels and the motion, so that the natural draught 
could still be relied upon for cooling purposes. 

(3) A surface along the top of the locomotive 
enclosing the domes and chimney. A separate 
shrouding was provided for the air pump. 

(4) Longitudinal smoke deflector plates along the 
top to give a good dispersal of the smoke and to 
ensure that it did not come down to eye level in front 
of the cab. 

(5) Ashroud over the injectors. 

(6) Anew driver’s cab equipped on each side with the 
Pottier aerodynamic wind screen, which was described 
in THE ENGINEER of July 23rd, 1937, and which 





enables the front glasses to be dispensed with and 


taken with air streams at various angles with the 
path of the locomotive to obtain data as to 
the effect of an oblique wind. 

Results.—In the following table the figures, 
obtained by an extrapolation from the results of the 
tunnel tests, are given for the horse-power absorbed 
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Fics. 3 AND 4—AIR RESISTANCE OF FULL-SIZED 
LOCOMOTIVE f 


by air resistance for different real locomotives travel- 
ling at 120 kiloms. per hour under various conditions. 

In the diagrams Figs. 3 and 4, the curves show the 
power absorbed by air resistance on a locomotive 
travelling at 120 kiloms. per hour with natural winds 
of 20 and 60 kiloms. per hour, blowing from a varying 
direction. By taking into account the prevailing 


Actual Horse-power Absorbed. 


Natural wind of 20 kiloms. per hour. 


Natural wind of 60 kiloms. per hour. 





Condition of locomotive. 





Head 
wind. 

Bare locomotive equipped with the usual large smoke 
deflector PuabOl vs. ioe ns.) ound Hebe ieee eed. x08 462 
Completely shrouded locomotive 315 
Gain 147 


prevents draught and dust from entering the cab by 
means of a system of deflectors. The absence of glass 
in the front windows gives a better lookout, as the 
glass is apt to become smeared, dirty, and spotted 
by rain. 

The model was tested for aerodynamic resistance 
and for smoke deflection in the wind tunnel of the 
St. Cyr Aerodynamic Institute. The shrouding was 
removed section by section and in each condition, 
including no shrouding at all, the wind resistance was 
measured. With both the unshrouded locomotive 
and the completely shrouded locomotive tests were 








Wind at 90° | Wind in Head Wind at 90°| Wind in 
to travel. rear. wind. | to travel. rear. 
350 236 763 345 85 
245 | 160 520 145 58 
105 76 243 200 27 


winds in the localities where the locomotive will run, 
with the aid of these curves, the economy realised 
annually by shrouding may be obtained (certain 
hypotheses being made). It is found to be 163,000 
horse-power hours, corresponding to about 212 tons 
of coal with the locomotive operating at 120 kiloms. 
per hour. 

In the second table the different horse-powers 
absorbed are shown for the case of a locomotive 
running in calm air at 120 kiloms. per hour, and 
150 kiloms. per hour. 

The dispersal of the smoke in Cases ILI and 1V was 














FIG. 6-MODEL. WITHOUT SHROUDING 


Fic. 5—PARTIALLY SHROUDED MODEL 
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quite satisfactory even when the wind was at a large 
angle to the direction of travel. The smoke was 


Actual Horse-power. 


Speed in kiloms. per hour 120 150 
Case I 
Bare locomotive without smoke deflecting 
plates at 286 560 
Case IT: 
Bare locomotive fitted with large smoke 
deflecting plates Ss 339 663 
The plates therefore absorb on an ordinary 
MI ese! nat cdg itnee baw! Cans 53 103 
Case ITT : 

Shrouded locomotive 33)... 452 
Gain over Case 108 211 
Case IV 

Locomotive partially shrouded, as in 

Pig. 0 4.00. 262 ... 512 
Gain over Case IT 77 151 


simulated during the tests by powdered magnesium 





dition on a “ Pacific ’ engine. In front of the smoke- 
box the shrouding is formed into two doors opening to 
each side. Trap doors are provided for the inspection 
and lubrication of the enclosed parts. The tender has 
also been shrouded, the section provided agreeing 
with the driver’s cab of the locomotive. Metal 
sliding doors on each side are provided for taking on 
water, and two hatches sliding longitudinally permit 
the loading of coal. This engine, now hauling the 
express trains from Paris to Le Havre, has been work- 
ing satisfactorily since its introduction in August, 
1935. As yet, however, no direct measurements of 
consumption have been taken to ascertain the 
economy realised. 
LIGHT SHROUDED TRAIN. 


As a result of the first test the French State Rail- 
ways decided to construct several complete trains 

















FiG. 7—FULL-SIZED SHROUDED PACIFIC LOCOMOTIVE 


blown by compressed air up the chimney of the model 
when the wind was operating. Fig. 6 shows the 
model with its tender in the wind tunnel of the 
Institution after the final tests, without shrouding. 
Conclusions.—The final choice of the railway 
authorities was Case IV, as an initial trial of 


consisting of a shrouded locomotive, type ‘* 230,” with 
its tender and carriages of a light type also shrouded. 

The Type ** 230” Locomotive.—In this case much 
more complete shrouding was undertaken. It 
envelopes the entire locomotive, only allowing tie 
front buffing gear and the motion to be seen. Good 





Fic. 8-MODEL OF SHROUDED 


shrouding. In addition, however, the injectors and 
the auxiliaries situated on the running board were 
shrouded independently, a condition corresponding 
to the complete shrouding less the side shrouding of 
the boiler. Fig. 7 shows the realisation of this con- 





FiG. 9-FULL-SIZED STREAMLINE COACH 


ENGINE, TENDER AND TRAIN 

smoke dispersal is obtained by longitudinal plates 
placed along the shrouding of the steam domes on 
each side, and by means of a plate in the horizontal 
plane placed on top of the dome shrouding and over- 
lapping on each side. In front of the troughs formed 











by the side plates small thin metal bands prolong 
to the eye the line of the front of the shrouding while 
causing no obstruction to the air stream necessary 
to remove the smoke. The cab, which has an identical 
cross section to that of the light carriages that these 
locomotives are intended to draw, is U-fronted to 
diminish its air resistance. It is not provided with 
the aerodynamic wind screen. The tender is totally 
enclosed and its cross section is also identical with 
that of the carriages. A sliding trap permits loading 
up with coal, and metal rolling traps are provided for 
filling up with water. The tender is prolonged at its 
réar end by a light extension of the same cross 
section, to which is fitted a ‘‘ bellows’ which extends 
rearwards to enclose the rounded end of the first 
coach of the train. By this means there is no open 
space between the two vehicles even on curves. 
Fig. 8 illustrates a wooden model on one-twentieth 
scale on which can be seen the principal features 
already described, except the flexible connection 
between the tender and the first carriage. Aiter 


diiiaa| 





FiG. 11—MODEL WITH HUET DEVIATOR 
taking into account the approximate representation 
only of details on this model, the wind tunnel test has 
shown that a gain might be expected by this snroud- 
ing very much higher than with the shrouding applied 
to the * Pacific’ locomotive first described. The 
figures were approximately 200 H.P. at 120 kiloms. 
per hour instead of 108 H.P. The work on the full- 
size vehicles is now in course of completion. 

The Carriages.—-T he coaches have a tubular section, 
the bottom part of which is cut off at bogie level, the 
bogies being unshrouded. As far as possible all pro- 
jections have been removed and instead of the norma! 
corridor bellows a flexible joint, connecting two 
adjacent vehicles by producing their side faces is 
used, as shown in Fig. 9. Thus, except at the lowest 
part, the train forms a species of long tube of uniform 
section, the wheels and a few essential projections only 
breaking the uniformity. The first and last coaches 
are luggage vans. The ends are the actual luggage 
compartments and are rounded and brought to a 
point as far as possible to approach the true “* bullet- 
nosed’ form. Whichever end happens to be in 
front is concealed within the flexible coupling of 
the tender, as already described. These trains, 
designed to work on high-speed runs with frequent 
halts, will, it is believed, result in better performance 
in view of their improved aerodynamic form. In 
addition to possible increases of speed or reduction of 
running costs, this means that the type “* 230” loco- 
motive can be used for high-speed runs with light 
trains for which purpose it is adapted in every respect 
except reserve of horse-power. 

THE Hvuer DEVIATOR. 
A system of reducing air resistance has been 





Fic. 10—MODEL FITTED WITH HUET DEVIATOR 
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invented by Monsieur Huet. By means of specially 
shaped air passages or tuyeres a species of ‘fluid 
shrouding ” is set up around the body by the relative 
motion of the air itself. The French State Railways 
carried out with this deflector tests with different 
‘side winds and for smoke dispersal on the same model 
as used for the shrouding tests. Figs. L0 and 11 show 
front and side views of the model so equipped. The 
results which compare with the previous figures show 











(2) Within the external deflector plate two addi- 
tional deflectors, which in conjunction with the 
external plate form tuyeres or passages which control 
the velocity and direction of the air stream entering 
by the vertical opening. 

(3) Subsidiary deflectors placed behind the main 
plates, as shown in Fig. 14. 

(4) Smoke removing plates. 

(5) Further deflector plates placed in front of any 





locomotive. Tie subsidiary deflectors are provided 
merely to guide the air stream forming this fluid 
shrouding into place and to deflect it around such 
obstacles as the cab and so forth. According to the 
inventor, the diminution of resistance comes from the 
improvement of the frontal form by the exterior 
deflector, the suppression of air streams in collision 
with the auxiliary machinery which are given a 
surrounding cushion of calm air travelling with the 




















FIGs. 12 AND 13—FULL-SIZED LOCOMOTIVE FITTED WITH HUET DEVIATOR 


the horse-power absorbed in still air by an ordinary 
locomotive and a locomotive equipped with a deviator 
running at 120 and 150 kiloms. per hour. 


Speed, kiloms. per hour Per. 120 150 
Normal locomotive (Case II 339 663 
Locomotive with deviator ... 200 391 
Gain in horse-power 139 272 


The gain in horse-power, it will be seen, exceeds 
that attained by the other methods. Figs. 3 and 4 
intclude the power absorbed by lateral winds acting 
on the Huet deviator. It may be noted that the gain 
which is greater than that with normal shrouding for 
small angles of incidence and small side winds, 
diminishes rapidly when the angle of incidence and 
the speed of the natural wind increase together. 
Nevertheless, if the annual economy is calculated, it is 
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Fic. 14—-THE HUET DEVIATOR 


found to be 187,000 hnorse-power hours, corresponding 
to 243 tons of coal with a locomotive speed of 
120 kiloms. per hour, a figure which is clearly better 
than that attained with the shrouding tested. In 
addition, it may be remarked that good smoke 
dispersal is obtained by means which absorb no 
sensible amount of horse-power. In view of these 
results the State Railways of France decided to equip 
one of the type ‘‘ 230” locomotives with tie device, 
as shown in Fig. 12. This alteration has only recently 
been completed. 

The Huet deviator consists essentially of : 

(1) An exterior deflector plate in front of tie loco- 
motive itself and generally similar to the front 
shrouding normally used for streamlining. An 
essential part of the design is the vertical opening 
provided, which in the full-size version is 20 cm. wide. 





auxiliary machinery onthe foot plate, the cab, the link 
motion, &c. 

Figs. 12 and 13 show the complete arrangement 
mounted on a locomotive and Fig. 14 shows a dia- 
grammatic plan of the air stream. 

Air striking the exterior plate is deflected along 
AB (Fig. 14). Some of the air enters the vertical 
opening and is trapped by and deflected along the 











Zz 





Tension Dynamometer 


Counter- 


Weight 

















“THe Encineer” 


Fic. 15—-TEsT ARRANGEMENTS 


additional deflectors. The remainder, however, 
passes through all the central openings to the point E, 
where it creates a pressure zone which prevents the 
main air stream deflected along AB to B from 
eddying at C’ on the engine. ‘his would be the 
effect if the atmospheric depression normally encoun- 
tered behind an obstacle in the air stream existed. 








Condition of locomotive. a, 

Normal “ Pacifie ” with the usual large smoke deflector) 

plates baa Sale Seid eae? 6c e882 cone Tonal *87 
‘* Pacific ” streamlined by Aerodynamique Industrielle! 4-68 

BE ech 9S 2 vs eons Pils CAE SS EE Se AA 

“ Pacific ’’ fitted with the Huet deviator : 

Without smoke deflectors ... aah SE Lee a] .. 4°40 

With original large deflectors ... | 4°20 

With deflectors reduced in height 4-05 


The main air stream therefore has to travel along 
BCD guided by the subsidiary plates C and by the 
interior form of the smoke removing plates D. It 
thus forms around the engine a species of “ fluid 
shrouding”’ surrounding the various exterior 
auxiliaries and so forth with calm air moving with the | 


locomotive and the suppression of air friction along 
the surface of the engine itself. 
Winn TUNNEL TEsTs. 

In January, 1937, a report of an aerodynamic test 
complementary to that undertaken in 1935 was pro- 
vided by the Aerodynamic Institute of St. Cyr. For 
the new tests the model, which was the same as that 
used in 1935, was mounted as shown in Fig. 15. The 
model rested on two rails hung by cords from a hori- 
zontal beam which could rotate about a vertical 
axis ZZ’. At each end of the rails carrying the 
locomotive two metallic sectors, having a common 
centre on the line of the vertical axis of rotation Z Z’, 
allowed cords leading to the traction dynamometer D, 
and to the counterweight C, to be attached to holes 
pierced in the metal sectors at 5 deg. intervals. From 
the attachments A and B of the cords leading to the 
dynamometer and tq the counterweight four other 
cords led to the two additional counterweights C, 
and C, and the two dynamometers D, and Dg, thus 
giving the forces normal to the wind at the front and 
rear ends of the model. All the dynamometers were 
of the “ Gruson ” type. 

If the forces measured by the dynamometers D,, 
D,, and D, are designated T,, T, T; and if 
V is the wind velocity and 7 the angle of the model to 
the wind direction; then with i=0 measurements 
were taken of (1) the model with Huet deviator 
without smoke deflectors; (2) the model and tie 
original smoke deflectors ; (3) the model with Huet 
deviator and smoke deflectors, of reduced height, as 
shown in Fig. 14. With a variable angle of incidence 
(z), varying from 5 deg. to 20 deg., between the wind 
direction and the centre line of tne model an examin- 
ation was made of :— 

(1) The Huet deviator with the original smoke 
deflectors. 

(2) The Huet 
reduced in height. 

A similar mechanism to that used im 1935 and 
already described enabled tie flow of smoke tg 
be exammed. 


deviator with smoke deflectors 


RESULTS IN STILL Arr. 

T; 
V3 
metres, and seconds for tie 
The horse-power absorbed by 


The attached table gives tne values of a, 
in terms of grammes, 
one-tenth scale model. 


150 kiloms. per hour. 
— ———+) Gain, per 


- 120 kiloms. per hour. 





H.P. Gain. BP. Gain. cenit. 
339 -- 663 

231 108 452 211 32 
217 j 122 425 238 36 
208 131 405 258 39 
200 139 391 272 41 


the air resistance and the horse-power economy com- 
pared with a normal engine are given for a full-sized 
equipment at speeds of 120 and 150 kiloms. per hour 
in still air. 
SomME CONCLUSIONS FROM THE TESTS. 
When operating in calm air the Huet deviator 
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with smoke deflector plates reduced in height gives, 
it is claimed as a result of these tests, a substantial 
advantage in the matter of air resistance, namely, 
an economy at 120 kiloms. per hour of 41 per cent. in 
the horse-power, as against 32 per cent. for complete 
streamlining. In the case of operation in a natural 
wind of any velocity at a small angle of incidence to 
the axis of the locomotive the advantage is always 
superior to that obtained by streamlining. The 
same result is obtained in winds of small relative 
velocity less than 20 kiloms. per hour at any angle of 
incidence to the rail with the locomotive travelling 
at 120 kiloms. per hour. In both cases the resultant 
angle ¢ in the force diagram is always less than 10 deg. 
When, however, the natural wind increases beyond 
20 kiioms. per hour for a locomotive speed of 120 
kiloms. per hour, there are angles of incidence at 
which the advantage becomes less than with the 
streamlining used for comparison, the angle 7 in such 
cases being greater than 10 deg. The horse-power 
absorbed may even exceed that for a normal engine 
when the angle of incidence of the wind is between 
60 deg. and 160 deg., in which case the resultant angle 
i is greater than 18 deg. This phenomenon is 
explained by the inventor as being caused by the 
magnification of the viscosity effect of oblique winds 
acting at the openings of the deflector. These 
effects, he argues, are not reduced proportionally 
on a reduced scale model. Little variation is 
recorded in the lateral force exerted at the flange on 
any of the three models, either normal engine, stream- 
lined, or equipped with the deviator. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE “* NORMANDIE’S ” RECORD TRIP. 


Sir,—The question of seaworthiness and the usefulness 
of streamlining big liners has been the subject of so much 
ardent controversy that it can only be settled by perform- 
ance in actual service. In that respect I think that the 
behaviour of the ‘‘ Normandie ’’ on Sunday, August Ist, 
is quite noteworthy, and amply vindicates the views of 
the “ big ship” sponsors. On that day the ship met for 
six hours the tail-end of a tropical hurricane with a head- 
wind of 70 miles an hour, giving a wind velocity in still 


Saturday Sunday 


Barometer Reading in mm. 
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air of 100 miles, and seas about 30ft. to 35ft. high. Not- 
withstanding these adverse circumstances, the mean speed 
for that day was 31-24 knots, and at the height of the gale 
the ship never fell below 28 knots, without any discomfort 
to passengers. There is no doubt that smaller vessels 
would in such weather have been hove-to waiting for the 
weather to moderate. 

These facts show very plainly how the big streamlined 
ship can comfortably weather heavy head seas and wind 
with a loss of only 10 per cent. of her speed. 

I enclose a barometer curve showing the barometrical 
variations during that day; the readings are in milli- 
inetres. 

P. DE MALGLAIVE. 

London, S.W.1, August 12th. 


INSTITUTION MEETINGS. 


Sir,—I have read with considerable interest your 
Leader on the subject of ‘‘ Institution Meetings ”’ in the 
May 28th copy of your journal. 

I have a good deal of sympathy for the views expressed, 
and have noticed the grave difficulties surrounding the 
whole question of the reading of technical papers before 
the principal institutions. During the three years 1934-37 
I attended a large number of meetings of the Institution of 
Mechanical Engineers, the Institution of Automobile 
Engineers, the Institute of Metals, and a smaller number 
of meetings of the Institutions of Civil and Electrical 
Engineers, the Royal Aeronautical Society, and others. 
I was often struck by the futility of the discussions, in 
which, as a rule, only a few members took part, and in a 
surprising number of cases, one found that the same people 
spoke at the different meetings. The conclusion I arrived 
at was that the meetings themselves are much too large, 
and do not give an opportunity to a sufficient number of 
the audience to take part in the discussion; that the 
papers presented are too long, and cover too wide a field, 





fora useful discussion to result ; that many of the audience, 
sometimes including those who take part in the discussion, 
have not read the whole of the paper before the meeting, 
and one supposes that it is for the benefit of these that the 
usual habit of presenting a summary has been included ; 
and that too much time is frequently taken up by the 
authors of the paper in explaining, by reading or with the 
aid of lantern slides, what has already been placed before 
the meeting in the form of a printed paper. 

I appreciate fully the difficulties that have brought 
about this state of affairs, but I suggest that a big improve- 
ment could be made by insistence upon much shorter 
technical papers that deal more fully with a smaller range 
of knowledge on the one hand, and more general papers 
that do not attempt to go into technical detail on the other. 
To quote an example, one frequently reads papers on the 
subject of ‘‘ Welding of Pressure Vessels,” and, in my view, 
the subject is too big for a profitable discussion of all its 
aspects in a single evening meeting. It would be better, 
I suggest, that a series of papers should be presented on 
the subject if it is one in which the members are greatly 
interested, and one evening’s discussion concerning, say, 
a paper on the welding of a particular pressure vessel of 
specific dimensions for a particular purpose, the most 
detailed consideration being given to each of the points 
of the design of this vessel. One realises, of course, that 
this method would in some cases necessitate more informa- 
tion being given to the public than is actually given by the 
broader papers that we usually read, for it is only when one 
attempts to manufacture a welded vessel on the basis of 
the details published in the technical Press that one realises 
how much has been left unsaid in the papers that have 
already been published. The same general principles 
apply to the papers in the other institutions that are con- 
cerned with different branches of engineering. 

AUBREY BURSTALL, 
D.Sc., M.1. Mech. E., 
Professor of Engineering. 
Engineering Laboratory, 
The University, Melbourne, 
July 5th. 


THE SALARY AND STATUS OF THE ENGINEER. 
Sir,—** Corporate Member ”’ misreads my letter in your 
issue of July 30th. The petition of the Institution of 
Municipal and County Engineers to the Privy Council was 
not entertained because (1) their work was substantially 
covered by the Institution of Civil Engineers, and (2) 
rights and privileges loomed too largely in the petition. 
I made no reference to the rights and powers of the Insti- 
tution of Civil Engineers. Plainly the Privy Council is 
out in these democratic days to put the public good first. 
I am well aware of the exploitation of assistants in 
several professions. That is due to their lack of com- 
bination. ‘‘ God helps those that help themselves.” 

I am also well aware of the tendency of local autho- 
rities to exploit technicians (upon whom they have to 
rely). To combat this, the R.I.B.A. has just published a 
suggested scale of salaries for officials—doubtless due to 
the recent agitation in their ranks. Let the engineers go 
and do likewise. There is no remedy but collective action. 

All your correspondents revel in pseudonyms. They 
should come into the field openly. 

A. W. Crampton, F.S.1. 

August 13th. 








Engineering Notes from China. 
(By a Far-Eastern Correspondent). 
A Far-Eastern Airport. 


Atmost suddenly Hong Kong has become an 
airport of immense importance. It is believed that by 
the end of 1938 about seventy commercial aeroplanes will 
be using the Kai Tak Airport, adjacent to the harbour 
of Hong Kong, each week. At present the Imperial Air- 
ways aeroplane from Penang arrives once a week in Hong 
Kong, but it is probable that the decision of the Post 
Office in London to send all ordinary mails by air at normal 
rates will mean at least the duplication of this present 
weekly service. 

Pan-American machines span the Pacific as far as 
Manila, and that company has organised a weekly shuttle 
service between Hong Kong and Manila. More frequent 
runs on this shuttle service are contemplated. 


A British Aviation Company in China. 


The only British flying concern in China is the 
Far Eastern Aviation Company. This enterprising com- 
pany has established an efficient training school in Hong 
Kong, where a number of Chinese pilots and engineers 
have been trained. The airminded warlord, General 
Li Chung-yen, of the Province of Kwangsi, in South 
China, has purchased from the F.E. Aviation Company 
an Airspeed “ Ensign ”’ eight-passenger monoplane for 
his own personal use at a cost of £7500. This was flown, 
for demonstration purposes, in Hong Kong on July 4th. 
It left Portsmouth on June 14th, arriving in the Colony 
on June 30th. The machine js driven by two Armstrong 
Siddeley motors of 350 H.P. each. The range is 1000 
miles, and its weight loaded is 6300 Ib. It is capable 
of 210 m.p.h. with an economical cruising speed of 
175 m.p.h. 

General Li has purchased several British flying machines 
for military purposes, and has arranged for a number of 
Chinese pilots and engineers to be trained in Hong Kong. 
About thirty Avros (of which only the engines were 
imported) are in use by the Kwangsi Air Force. Although 
Kwangsi is a mountainous district and one of the least 
productive of the provinces of China, it is known as “ the 





model province’ because of its efficient Government. 
Its chief exports and source of revenue are mineral ores, 


Military Aeroplanes in Demand. 


The intense anti-Japanese feeling all over 
China found expression in the large subscriptions from 
Chinese citizens for military aircraft recently presented 
to the President of the Republic. A Chinese Aviation 
League was formed, and it now publishes a journal of its 
own. The Italians have cultivated this market. About 
two years ago General Scaroni flew out from Rome in a 
Savoia machine which Mussolini presented to President 
Chiang Kai Shek. Breda, Fiat, Caproni, and Savoia 
aircraft are used at Nanchang, the headquarters of the 
Italian Air Mission in China. Colonel Wong has an 
Italian adviser at the military aviation school at Loyang. 
Military aircraft have been of great service to the 
President in the extension of the authority of the Central 
Government of China over provinces distant from Nanking. 
They suppressed the revolt in the Fukien province and 
have been extensively used in the anti-Red campaigns. 
But the real cause of the enthusiasm for aviation in 
China is the belief that it will be a most effective weapon 
to be used against Japanese aggression. 
Civil Aviation in China. 
The China National Aviation Corporation 
(financed by the Chinese Government.and U.S.A. interests) 
now uses the Kai Tak Aerodrome. It is stated that it 
will ultimately operate two machines in each direction 
daily between Shanghai and Canton, touching at Hong 
Kong. That will mean twenty-eight C.N.A.C. aeroplanes 
landing in Hong Kong each week. It seems a pity that 
the British pioneers in marine engineering, shipbuilding, 
and railway construction in China have not formed a 
Sino-British air transport company. As evidence of the 
progress made in civil aviation in China, it may be men- 
tioned that C.N.A.C. machines flew 93,167 kiloms. in 
1929, and 1,955,801 kiloms. in 1935. In 1932 the Eurasia 
service in China flew 253,603 kiloms. and in 1935, 
744,735 kiloms. 

The fifteen-passenger German Junkers monoplane 
of the Eurasia Aviation Corporation, a Sino-German 
concern, landed in Hong Kong, its terminus of the flight 
from Peking, recently. It is timed to cover the distance 
of 1455 miles in 12} hours, the longest lap being 375 
miles. It is expected that the Eurasia will soon be operat- 
ing at least three inward and three outward services from 
the Colony to Peking vid Hankow. New German planes 
have been ordered, and it is stated that the time of flight 
will be greatly reduced, as these new passenger machines 
are capable of reaching a speed of 200 m.p.h. 


Air Service from China to Durban. 


Evidence of the remarkable reduction in the 
time of travel is to be found im the fact that an air mail 
letter posted in Peking can now be transferred to the 
Imperial Airways machine in Hong Kong, whence it is 
carried by air to Alexandria. At that airport it is trans- 
ferred to the south-bound England to Africa flying boat 
service, and 4} days later reaches Durban. For the first 
time an entry appeared in the Imperial Airways’ mail way 
bills that left Hong Kong a few days ago which stated 
“Hong Kong to Durban, one bag.” 

The Dutch K.L.M. service from Holland to Batavia 
is to be extended to Hong Kong. Air France is contem- 
plating the establishment of a new air service from Hanoi 
to Hong Kong. Thus it is certain that Hong Kong, in 
addition to being a huge shipping centre, will be the 
most important airport in the Far East. The German 
Consul in Hong Kong recently confirmed that statement. 


The Empire Defence Scheme. 


These rapid local developments in the realm of 
commercial aviation in Hong Kong must result in making 
the Kai Tak Airport unsuitable for Royal Air Force 
machines. Another aerodrome is in course of construction 
further inland, and should be ready for use at the end of 
the year. When, as planned, the R.A.F. squadrons in 
Hong Kong are largely supplemented, provision of 
accommodation for machines on the ground, protected 
in the event of hostilities, must be arranged. It was 
recently reported that in the near future giant Bristol 

‘Bombay ” bombers, machines weighing 8} tons, and 
capable of carrying more than 2 tons of high explosive 
at a speed of 200 m.p.h., will be stationed in the Colony. 
Fast fighters will be needed to protect them. That must 
mean that the R.A.F. hangar accommodation in Hong 
Kong will have to be enormously increased. 

It is known that at the recent Imperial Conference 
it was decided greatly to increase all existing overseas 
R.A.F. centres. The British Empire has not neglected 
consideration of the Far East. Singapore and Hong Kong 
will become increasingly important in: all branches of 
Empire defence. 


Construction Costs in South China. 


Very extensive plans for new barracks in » Hong 
Kong to accommodate the increased military personnel 
have been planned and contracts will soon be let. The 
Select Committee on Estimates in London has pointed 
out that the amount estimated for barracks to accom- 
modate three battalions of British troops in Hong Kong 
“is approximately twice the average cost of providing 
accommodation for the same number of battalions in 
this country.” This reminds the writer of the very high 
cost of erecting structures in Hong Kong as compared 
with similar accommodation in England. 

There are two technical reasons for the increased cost. 
One is that owing to the hilly nature of the Colony, 
especially in the vicinity of the City of Victoria, on the 
island, and Kowloon, on the mainland, it is necessary to 
cut and fill the ground in order to prepare a site. This, 
of course, means the construction of retaining walls. 
There are very few buildings in the Colony that are not 
erected either on land reclaimed from the sea or on sites 
prepared as mentioned above. 

The second reason is the force of the typhoon winds. 
In Europe wind velocity seldom exceeds 60 m.p.h., 
but in Hong Kong velocities as high as 137 m.p.h. have 
been recorded and possibly exceeded. The building 








Aua. 20, 1937 


THE ENGINEER 


213 








regulations enforced by the Local Government are very 
rigid and, on account of past disasters, possibly err on 
the side of safety. The workmanship of Chinese labour 
engaged in erection is not so reliable as the labour employed 
in England because of the lack of facilities for training 
skilled men. Moreover, the Chinese contractors and sub- 
contractors who ultimately carry out the work cannot be 
supervised to the extent desirable because of the high 
cost of European supervision: Chinese contractors try 
to make profit by almost any methods. For example, 
they attempt to use less mortar for joining bricks than is 
the practice in England and endeavour to save cement in 
mixing the mortar. 

The writer recalls the case of a building erected under 
his own supervision which gave ‘him a shock. He super- 
vised the placing of steel reinforcement for a floor and 
instructed the Chinese contractor to run in the concrete 
next day when he could see it done. The concrete was 
run in over-night. The writer insisted on its removal. 
After a week’s delay the concrete was chipped out; it 
was then discovered that 25 per cent. of the steel rein- 
forcement had been removed before the concrete was 
run in. The object was, of course, to make a greater 
profit, but in this particular case it resulted in a con- 
siderable loss to the contractor. 

Ever since that experience the writer has been anxious 
about any construction work in China that has not been 
carefully supervised by qualified and reliable Europeans. 
Not the least of the difficulties to be overcome by engi- 
neers in China is the prevalence of the practice of 





versary. It was formed in July, 1912. It not only owns 
one of the largest coalfields in China—if not the largest— 
but it arranges the distribution and sale of the whole 
output. It created the port of Chinwangtao, in North 
China, where there is now a harbour with berths for ocean- 
going steamers, at all states of the tide. A flourishing 
township, controlled by the K.M.A., has appeared adjacent 
to the harbour, with power plant, workshops, and public 
utilities and a railway connecting it with the coal mines. 
All the K.M.A. collieries are equipped with modern and 
up-to-date machinery. The daily output exceeds 18,000 
tons, and more than 40,000 persons are employed at 
all times above and below ground. The K.M.A. has 
done remarkable pioneer welfare work for those in its 
employment, providing hospitals, schools, a provident 
fund, and a hospice for those incapacitated for work. 
This is a splendid example of Sino-British co-operation 
in modern industrial development, and its success should 
encourage similar efforts in other branches of industry 
in China. 








New L.M.S. Shock-Absorbing 
Wagons. 


For some time past the London, Midland and Scottish 
Railway Company has been carrying out experiments on 
a new type of goods wagon, designed to lessen the breakage 























SHOCK -ABSORBING RAILWAY WAGON 


‘squeeze’ which may be interpreted as bribery and 
corruption ; official and other salaries, paid in Chinese 
cireles, have always been so low that it was, and is, a 
recognised practice to make up for a deficient salary by 
‘ squeeze.” That is, of course, a bad practice in Govern- 
ment circles, but it exists in other countries besides China. 
When ‘it is applied to engineering works it means grave 
danger to life and property. There are Chinese professional 
engineers who realise that fact and are “‘ squeeze ’’ proof. 
Chinese contractors, especially sub-contractors, are not 
trained in applied science. Low labour costs in China 
enable big civil engineering works in some places, such 
as dam construction, to be carried out at about one-third 
the cost of similar works in England. All development 
work in China is, therefore, not costly. 


Expert Advice Needed. 


Important engineering schemes demand expert 
advice if they are to be carried out efficiently. Canton 
has recently provided an example of the folly of proceed- 
ing without such advice. The municipal authorities 
drew up a specification for the new 30,000-kW electric 
power supply station for that city of more than a million 
inhabitants. There was an existing supply station some 
3 miles distant nearer the river mouth. The new station 
was equipped by a German firm on terms, it is said, 
that made it impossible for British firms to compete. 

The plan was to interlock the distribution system with 
the two supply stations. But one has machinery designed 
to supply A.C. at 50 cycles and the other supplies current 
at-60 cycles. The latest proposal is to slow down the 
generating plant in the 60-cycle supply station so that both 
stations will supply at 50 cycles. The proposal will not 
commend itself to English engineers. It would seem 
that, in the end, the stations will have to supply different 
sections of the city. 

Inquiries have been made by Canton authorities con- 
cerning the possibility of a supply of electricity from the 
power station in Kowloon, on the mainland of the Colony. 
The cables could be carried along the railway line. The 
scheme has been fully worked out, but no agreement has 
been reached. All these plans show that the demand 
for electric power in Canton will increase. It is a great 
industrial city and industries are being mechanised as 
far as finances will permit. 

The recent announcement that the British Government 
has increased the sum allocated to the Exports Credit 
Scheme has made the British in China sanguine that more 
contracts for engineering schemes in this part of the world 
will be obtained by British firms. Fortunately, there 
never was a time when Sino-British relations were more 
favourable or when the reputation of British engineering 
products was higher in China. It is essential that for 
many projected schemes British expert technical advice 
should be obtained by the Chinese. 


A Sino-British Coal Mining Success. 


Congratulations must be given to the largest 
coalmining concern in China—the Kailan Mining Adminis- 
tration—upon the attainment of its twenty-fifth anni- 





of fragile goods in course of transit or during shunting 


operations. A satisfactory design has now been evolved, 
and 100 of the new wagons have been placed on order. 
Our illustration shows one of the 12-ton open type, upon 
which a series of tests was recently carried out. 

As may be seen, in these new wagons the body is sup- 




















attached to the chassis and act as buffers. The 
effects of any longitudinal shock deiivered to the wagon, 
such as in shunting, are largely absorbed in compressing 
these springs, and to that extent do not reach the body 
and the goods carried therein. Immediately after the 
shock the springs steadily reopen, causing the body 
gently to follow the shock movement of the chassis 
until it regains its normal central position. 

The wagons are fitted with buffers having somewhat 
heavier springing than is usual. 

In some trials which we were invited to witness, the 
new wagon wasput through a series of shunting movements 
with a standard type vehicle, and the relative shocks 
were recorded on instruments fitted in both wagons. In 
these tests the method of comparison consisted of measur- 
ing the impact speed in miles per hour on the body of 
each vehicle. In the first test the standard wagon was 
run into a stop block at a speed of 64 miles an hour. In 
the comparative test the shock-absorbing wagon was 
run into a stop block and its chassis registered a speed of 
74 miles an hour, whilst its body showed a speed of 
34 miles an hour. Unfortunately, the recorder on the 
chassis broke in this test, and it was thought that the 
shock must have considerably exceeded 74 miles 2n hour 
on the chassis. 

The next two tests were made by causing the standard 
wagon to collide with the shock-absorbing wagon, the 
latter being free with its brakes off and the shock-absorbing 
wagon being run into the standard wagon under similar 
conditions. In the first of these two tests the speed of 
the standard wagon was 3 miles an hour and on the shock- 
absorbing wagon the body speed was 2 miles an hour. 
In the second test the standard wagon speed was 5 miles 
an hour, and the shock-absorbing body speed was | mile 
an hour. In a series of other tests under conditions and 
making movements common in shunting, the instrument 
on the body of the new wagon registered no appreciable 
shocks. 








A Large Electric Annealing 
Furnace. 


For annealing aluminium alloy billets prior to forging 
and for the heat treatment of light alloy structures, a large 
double-ended electric furnace has been installed by G.W.B. 
Electric Furnaces, Ltd., of Belgrave House, Belgrave- 
street, W.C.1, in the works of High-Duty Alloys, Ltd., of 
Slough. It is suitable for normal operating temperatures 
up to 600 deg. Cent., when supplied with 400-volt, 50-cycle, 
three-phase current through a transformer giving a suit- 
able voltage for the heating elements. There are three 
heating zones, each taking 64 kW and separately con- 
trolled by a milli-voltmeter pattern indicating automatic 
temperature controller. Three indicating pyrometers 
are mounted at the side of the furnace, together with pilot 
lamps, which indicate when the temperature is “ high,” 
“normal,” or “low.” The heating elements consist of 
nickel-chromium coils which are supported on moulded 
refractories disposed in the roof, hearth, and side walls 
of the furnace. 

The heating chamber is 16ft. long, 7ft. wide by 5ft. 
high, and the billets are carried through it on heat resist- 
ing steel rollers mounted on external bearings, fixed along 
each side of the casing. Provided with chain sprockets 





ELECTRIC ANNEALING FURNACE 


ported and connected to the chassis by four slides, which 
allow longitudinal, but prevent sideways or Vertical 
movement of the body relatively to the chassis. 

The shock-absorbing element consists of two sets of 
horizontal india-rubber springs between the wagon body 
and the chassis on which it rides, and, in addition, 
of four sets of horizontal rubber springs which are 


at each end, the rollers are driven by an electric motor, 
through reduction gear and chains. For heat treatment 
operations the furnace has two patented centrifugal fans, 
to ensure an even distribution of heat over the charge 
and to accelerate the heating up process. This is the fourth 
and largest furnace in operation at this particular factory, 
and two more are in the course of manufacture. 
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A Croydon Bell Works. 


In the course of the past few years several articles 
have appeared in our pages dealing with the products 
of Gillett and Johnston, Ltd., the well-known makers of 
bells and clocks of all descriptions. The history of this 
firm dates back to 1884, when Mr. William Gillett left his 
work as a small clockmaker in the village of Hadlow in 
Kent, and established the business on its present site at 
Croydon. He was subsequently joined by Mr. C. Bland, 








THE MACHINE SHOP 


and the firm became known as Gillett and Bland. When 
in 1887 Mr. A. A. Johnston became a partner, the firm 
adopted its present title, and at the same time the bell- 
founding side of the business was established. We 
recently visited the Croydon works, and although they are 
not new, we feel sure that the following description and 
accompanying illustrations will be of interest. 

The whole of the works are on ground level, with the 
exception of two departments built in galleries on one side 
of the light erecting shop and the three-storey offices in 
the centre. The machine shop, as may be seen in one of 
our illustrations, is well equipped for the accurate and 
high standard of work necessary for the firm’s products. 
At the far end of this shop is the main assembly depart- 
ment and test benches for the electric and other drving 
mechanisms used for the larger types of turret clocks. 
Adjoining these departments is the smaller of the two 
erecting shops, and in this shop the lighter types of struc- 
tural steelwork are assembled. This department is served 
throughout its length by a 3-ton overhead electric 
travelling crane. This shop also contains the forge and 














The bells are cast in iron moulds, which, after being lined 
with sand, are placed over built-up sand cores. The iron 
moulds are in one piece for bells up to 7 tons in weight 
and for larger sizes the moulds are made up in sections for 
ease in handling and storing. In making the core the sand 
is built up and finished to shape by means of a shaped 
former. Adjacent to the bell foundry is the brassfoundry, 
where the smaller castings are made for a wide variety of 
uses in the firm’s clock mechanisms. What is probably 
the most interesting part of the works is the bell tuning 
department, comprising four rooms where the bells pass 
through their final stages before being assembled into their 





suit the various kinds of belfry. They are sometimes built 
of wood, but now for the most part steel angles are used. 
Where head space is restricted, the frames are built in 
one tier and in other cases two or more tiers are used. 
One frame, which we saw in course of erection, had main 
pillars of cast iron braced with steel girders. 

In passing through the various shops we saw a number of 
interesting jobs in progress, and it was noticeable how 
extensively modern methods have been adopted to serve 
the purpose of this ancient craft. We noted in particular 
the large extent to which welding is now being employed 
in the construction of the frames for the carillons. 














THE PATTERN AND WOODWORKING SHOP 


frames. One of our engravings shows the largest of the 
machines upon which tuning is done, and upon it is the 
18}-ton Riverside Drive Church bell. The machines are 
in effect vertical boring mills, the inverted bell being 
rotated on a face plate. The highest degree of skill is 
required by those doing the actual bell tuning, perfect 
co-operation and understanding being necessary between 
the tuner and the machinist. The tuner, by striking the 
bell with a mallet in certain places, is able to tell, with 
the aid of a tuning fork, where there is an excess of metal, 
and marks the inside of the bell with chalk where metal 
is to be removed. For two centuries the tuning of har- 
monies in a bell was a lost art—the ordinary method 
being to treat a bell as a single note, whereas it has at 
least five notes that should be in tune with one another. 
The five notes are the strike note ; the nominal, an octave 
above the strike note; the hum, ‘an octave below; the 
tierce; and the quint. It is essential in carillon work 
that every bell should be in tune with itself as well as with 
all the other bells. The firm has done a considerable 
amount of work in the recasting and retuning of old bells. 





THE ERECTING SHOP 


welding sections, which are at one end and are served by 
a l-ton overhead electric travelling crane. The larger 
erecting shop is of sufficient size to enable the largest 
carillons and other structural work to be assembled for 
inspection before despatch. It is equipped with a 30-ton 
overhead electric travelling crane. At one end of this 
shop is a large sand blast room, equipped on the Tilghman 
system, the sand being fed into the room by means of 
flexible pipes. 

The bell foundry covers a large area and is provided 
with a core oven and two furnaces with a joint melting 
capacity of 22 tons of bell metal. It was in this shop that 
the firm cast what is said to be the largest bell in the world, 
that for the Riverside Drive Church in New York. This 
bell weighs 18} tons, and its mouth is 10ft. 2in. in diameter. 





The old practice of casting a ring or canon integral with 
the head of the bell for its suspension has now been entirely 
superseded for one in which a headstock is bolted on to 
the top. By using the later type of headstock, it is 
possible to counterbalance partly the weight by curving 
the ends round the bell top and thus bringing the gudgeons 
or pivots nearer the centre of gravity. This arrangement 
also reduces the leverage against the frame and tower, and 
decreases the effort required in ringing. All pivots are now 
fitted with ball or roller bearings. These headstocks are 
only used when carillons are rung by hand. When mecha- 
nical means of striking are used, the bells are fixed directly 
to the suspension girders of the frame, and the clappers 
are moved. 

Carillon frames are made up in six different forms to 


A particularly interesting clock recently completed by 
the firm has unusual features. It has no hands, the time 
being shown by the progressive lighting up of lamps 
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BELL TUNING MACHINE 


round the circumference of the face at minute intervals, 
and the hours being shown by lights of another colour. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
Our Iron and Steel Exports. . 


The total exports of iron and steel and manu- 
factures thereof,.as shown in the Board of Trade Returns 
for July, amounted to 232,171 tons, a decline of 3241 
tons compared with June. The value of the July exports 
rose, however, to £4,468,683, compared with £4,377,453 
in the previous month. Exports of pig iron in July totalled 
11,923 tons, against 9227 tons in June ; and of the former 
quantity, 2295 tons went to France and 2183 tons to 
Belgium. The figures included 5756 tons of forge and 
foundry iron and 6166 tons of basic. Exports of ferro-alloys 
showed a considerable drop in July to 539 tons from 
1944 tons in June. The exports of sheet bars, tinplate bars, 
wire rods, and bright steel bars also fell from 3518 tons to 
1801 tons last month, whilst general descriptions of steel 
exported declined to 9462 tons from 12,362 tons in June. 
In the latter category British India took 1533 tons and 
South Africa 1133 tons, the largest foreign customer being 
the Argentine with 323 tons. There was a sharp increase, 
however, in the exports of angles, shapes, and sections, 
which rose from 4635 tons in June to 6670 tons in July. 
There was also a decline in the exports of girders, beams, 
joists, and pillars, which in June amounted to 3008 tons, 
to 2272 tons last month. Exports of hoop and strip fell 
to 5591 tons, compared with 6243 tons in the previous 
month; but there was a substantial increase in the 
exports of plates and sheets, tin. and over, which totalled 
19,258 tons, compared with 15,665 tons in June. Of the 
July quantity, Holland took 3360 tons, Canada 1672 tons, 
India 1525 tons, and Denmark 1514 tons. The exports of 
black sheets fell to 9558 tons, compared with 15,552 tons 
in June. The Argentine took the largest quantity of 4282 
tons, Australia coming next with 986 tons, and Canada 
next with 588 tons. Exports of galvanised sheets reached 
20,119 tons, against 19,338 tons in June, and exports of 
tinplates fell to 39,083 tons from 42,454 tons in the 
previous month. The exports of tubes, however, were up at 
24,799 tons, against 21,463 tons in June. The total railway 
material exported fell to 26,550 tons, against 29,403 tons, 
and of the July total 20,892 tons were new steel rails. The 
largest buyer in July was South Africa, which took 20,971 
tons, the Argentine coming next with 17,188 tons, Canada 
was third with 16,224 tons, India 15,184 tons, whilst 14,357 
tons went to China. Australia took 12,140 tons, Holland 
10,921 tons and Iraq 8773 tons. 


Larger Steel Imports. 


Considerable interest attaches to the Board of 
Trade import figures for July, as it may be assumed that 
they indicate the success or otherwise of the efforts to 
increase imports to meet the shortage of steel in this 
country. The total of iron and steel which came into the 
country during the month increased by 27,459 tons to 
202,283 tons, compared with the June total of 174,824 
tons. The value also rose from £1,449,446 to £1,813,828. 
Imports of pig iron increased from 75,809 tons to 87,243 
tons in July, of which 14,679 tons came from India and 
6315 tons from other British countries; whilst 66,249 
tons came from foreign countries not separately specified 
in the Returns. There was a decline in the imports of 
ferro-alloys from 7656 tons in June to 6454 tons in 
July. It is also somewhat surprising in view of the 
urgent need in this country of semis that the imports 
of blooms, billets, and slabs fell from 38,382 tons 
in June to 36,740 tons in July. Of the latter total, 
France sent 15,275 tons, Germany 6057 tons, Belgium 
5657 tons, the quantity from British countries reaching 
9314 tons. The imports of sheet bars also dropped 
from 12,272 tons in June to 8231.tons last month, whilst 
the quantities of wire rods received rose in July to 9436 
tons from 4648 tons in June. Angles, shapes, and sections 
were imported to the extent of 5028 tons, compared with 
3155 tons in June. A substantial increase also occurred in 
the imports of girders, beams, joists, and pillars, which in 
July totalled 9478 tons, compared with 3920 tons in the 
previous month, the largest quantity coming from France, 
with 5868 tons, whilst the Belgian contribution reached 
1933 tons. The imports of hoop and strip were 6841 
tons, which was a slight increase on the 6570 tons brought 
into the country in June. There was an increase in the 
total of imported plates and sheets from 1624 tons to 3480 
tons last month, whilst the imports of wrought tubes fell 
from 3063 tons in June to 2905 tons in July. The imports 
of railway material increased to 1147 tons, against 542 
tons in the previous month. In July by far the largest 
tonnage of imports came from the United State’, with 
59,215 tons, compared with 30,886 tons in June. Belgium 
was the next largest supplier with 38,291 tons, France 
coming next with 28,631 tons, Canada third with 22,054 
tons, and British India fourth with 14,725 tons. Germany 
sent 14,366 tons. Apart from the United States, it would 
not seem that non-Cartel countries greatly increased their 
imports into this country in July, in spite of the reduction 
in the duties, since the total under the heading of “ other 
foreign countries ’’ only amounted to 1428 tons. Imports 
from Czechoslovakia in fact fell from 1548 to 1075 tons. 


The Pig Iron Market. 


The most interesting event this week has been 
the announcement that under the title of “‘ The Foundry 
Pig Iron Producers’ Association ’’ a new organisation has 
been set up which will be concerned with the interests of 
foundry and forge pig iron makers in England and Scot- 
land. The news seems to have taken the market by sur- 
prise, since there has been no indication that the Central 
Pig Iron Producers’ Association did not meet the needs 
of the Midland makers at any rate. The announcement 
added that although some of the leading firms identified 
with the new organisation were members of the British 
Tron and Steel Federation, the Association was not affiliated 
to that body. The statement is the more interesting since 
the recent report of the Import Duties Advisory Com- 
mittee upon the iron and steel industry refers to efforts 





which were being made to form a comprehensive organisa- 
tion of ironfounders. The latter trade urged that assist- 
ance from the producers of foundry iron in the form of an 
interlocking agreement was essential to secure such an 
arrangement. The Committee expressed doubts as to the 
practicability or advantage of a single comprehensive 
organisation for the whole industry, but hoped that the 
foundry iron producers would become affiliated to the 
British Iron and Steel Federation. Conditions in the 
pig iron market are unchanged from those ruling for weeks 
past. Production has been practically sold out until the 
end of the year, and although some contracts are under- 
stood to have been entered into for delivery next year, 
neither producers nor consumers are inclined to transact 
much business in the absence of any indication as to what 
the price will be. On the North-East Coast the makers 
are struggling to overtake arrears of deliveries, but the 
position does not show any improvement. The approach 
of the annual holidays may afford some relief, owing to 
stoppages at the consuming works, but in the present state 
of scarcity, few consumers are likely to suspend deliveries. 
In Scotland all the pig iron available is taken up directly 
it is produced, and most of the manufacturers are in 
arrears with deliveries. There has been no increase in the 
number of furnaces in blast in Scotland, which stands at 
fifteen. The trade passing in hematite pig iron is limited 
to odd parcels for early delivery. Heavy quantities are 
being delivered against running contracts to home con- 
sumers, and only a small tonnage is available for export. 
The quotation for overseas markets remains nominal at 
£7 5s. f.o.b. for No. 1 quality. 


Scotland and the North. 


The halt in the placing of fresh orders in the 
Scottish steel market is due as much to the decision of the 
steel makers not to increase the heavy accumulations 
already on their books or to accept business for delivery 
beyond the end of the year, as to any lessening in demand. 
It seems a reasonable enough attitude, but one result has 
been practically to stop new business in some depart- 
ments. Another consequence has been that during the 
holidays only small additions were made to the work in 
hand. The works, however, are assured of full operations 
for the remainder of the year, even if few additional orders 
are obtained. Large quantities of steel are on order from 
the Clyde and Belfast shipbuilders, and deliveries to this 
industry are on a heavy scale. New Admiralty contracts 
are also expected to be placed on the Clyde in connection 
with the 1937 programme, With all the Scottish marine 
engine builders fully occupied, there is an important out- 
let for steel in this direction ; whilst the requirements of 
the constructional engineers show no tendency to decrease. 
The steel works, although operating at capacity for months, 
have been unable to meet the demand and are in arrears 
with deliveries to an extent which has created embarrass- 
ment to all classes of consumers. As they are now endea- 
vouring to concentrate upon urgent work, in some cases 
delays on deliveries against ordinary contracts are not 
likely to be reduced. The boiler makers are one of the 
busiest sections of the Scottish. steel trades, and have 
enough work in hand on land and marine boilers to keep 
them occupied for months. There is a good demand for 
wrought iron, which the recent increase in the bar iron 
price does not seem to have affected. In fact, the strin- 
gency in the steel market has led to the increased use of 
iron bars, although the position in that department is 
now becoming tight. The situation in the Lancashire steel 
market does not differ from that in other districts. The 
works are endeavouring to arrange that any duplicate 
orders on their books shall be removed for the time being, 
but it is not believed that many consuming firms have 
been able to double their contracts in this manner for some 
time. Disappointment is expressed by stockholders that 
there seems little likelihood of the larger allocations of Con- 
tinental material reaching them for some time. Most of 
them have to work on very reduced stocks, and the replace- 
ment question is becoming serious. The works on the 
North-West Coast have as much as they can do to meet 
specifications against current contracts, and new business 
for delivery this year is out of the question. 


Current Business. 


International Combustion, Ltd., have received 
orders for coal-handling plant for the Valley-road generat- 
ing station of the Bradford electricity department; a 
drag scraper system for the Southampton electricity 
department, to deal with a stock pile of 30,000 tons of 
coal; an extension to the existing plant of the Kelty 
Colliery of the Fife Coal Company, Ltd.; and coal-handling 
plant for Yarrow and Co., Ltd. Swan, Hunterand Wigham 
Richardson, Ltd., have received an order for a steam 
tanker of 8300 tons for Trinidad Leaseholds, Ltd., London. 
The Chinese Government, through the Ministry of National 
Resources, have placed an order for copper-refining plant 
with W. Canning and Co., Ltd., Birmingham. The 
Grahamston Iron Company, Ltd., Falkirk, has now 
acquired the entire share capital of the Summerford Iron 
Company, Ltd., Falkirk. Both these companies con- 
centrate on the production of light castings, registers, and 
general castings and rainwater goods. John I. Thorny- 
croft and Co., Ltd., Southampton, have been entrusted 
by the Admiralty with the construction of the river 
gunboats H.M.S. ‘‘ Dragonfly” and “‘ Grasshopper,” in 
the 1937 programme. General Refractories, Ltd., have 
located an unworked bed of ganister which they have been 
seeking for some time. In 1924 the company purchased 
the ganister works of C. Bramall, Ltd., Worrall. John 
Summers and Sons, Ltd., Shotton, have decided to com- 
mence a scheme of modernisation and to install a hot and 
cold strip mil! of the latest type. Fredk. Braby and Co., 
Ltd., have restarted their Nethan Ironworks, at North 
Motherwell, which was closed down about six weeks ago 


Export quotations are 


ment. Darlington Town Council has decided to accept 
the General Electric Company’s tender for a turbo- 
alternator. The price is £8000 higher than that quoted 
by a Belgian competitor. The Eagle Lead Mine at 
Moneyash, Derbyshire, and five other derelict local mines 
are to be reopened after being idle for twenty-five years. 
G. and R. Thomas, Ltd., Hatherton Furnaces, Bloxwich, 
Walsall, have put their No. 1 furnace into blast after 
re-lining. This will not increase the make of ordinary 
foundry pig iron, as it will produce low phosphorus 
Scotch quality ‘‘ Titan ” and special “‘ Ticyl”’ cylinder pig 
irons. The Department of Overseas Trade announces that 
the following contracts are open for tender :—South 
African Railways and Harbours Administration : Quantities 
of steel plates and seamless copper pipes (Johannesburg, 
September 13th); vacuum and steam pressure gauges 
(Johannesburg, September 27th). Melbourne City Council : 
Electrically driven centrifugal pump and spare parts 
(Australia, September 6th). New Zealand Public Works 
Department: Supply and delivery of machine tools 
(Wellington, November 30th). Indian Stores Depart- 
ment: Supply and erection of an aeroplane hangar at 
Karachi, 200ft. long by 100ft. clear span inside dimensions, 
for the Royal Air Force (Simla, September 27th). 


Copper and Tin. 


Whilst a strong demand prevails for electrolytic 
copper, the price has receded from the higher levels reached 
last week. It is not surprising that a reaction occurred 
since the market took the view that there was little justi- 
fication for any substantial improvement in values at a 
season of the year when consumptive requirements are 
not at their highest. For a time, however, it looked as 
though prices would continue to rise, especially as the 
market in the United States followed the movement here, 
and there were expectations that the American domestic 
price would advance to 14} c. from the present 14 c. 
Some of the producers were averse to any increase and 
their view has been proved correct. Sales in America 
this month have been on a substantial scale, but the 
publication of the statistics for July had a somewhat 
damping effect, as these showed an increase of 11,350 tons 
in the world’s stocks to 313,115 tons. The world’s pro- 
duction of blister copper decreased to 190,274 tons in 
July from 207,967 tons in June, and the output of refined 
metal to 193,271 tons from 199,999 tons in June. The 
increase in the stocks apparently was due to a substantial 
fall in deliveries and consumption during July. For the 
time being, the outlook in this market is uncertain, 
although the undertone remains firm. The London 
standard market after a small outburst of speculative 
activity has relapsed into a lethargic condition, and prices 
have shown an easier tendency.... Values in the tin 
market have fluctuated, and at times an easy tone has 
been in evidence. The view that the recent price advance 
was overdone and that the reaction was the natural 
consequence is probably correct. On the other hand, the 
consumption of the metal is maintained at a steady rate, 
and is quite good for the time of year. Reports that a 
drought m Malaya is handicapping production are not 
regarded by the market as of serious moment, since this not 
infrequently occurs in the hot weather. American buying 
has at times afforded support to the market, and it is 
noticeable that there has been some forward buying from 
this quarter. With the approach of the autumn, when the 
tin requirements of ‘the American consuming trade 
increase, it may be expected that the demand from this 
quarter will become more pronounced. Continental busi- 
ness has been irregular, but fair quantities appear to be 
passing into consumption. 


Lead and Spelter. 


Although the undertone of the lead market 
remains firm, prices have pursued a somewhat uncertain 
course. For a time there was a distinct revival of interest 
on the part of speculators, the presumption being that a 
rise in values might be anticipated following the easier 
markets of the past week or two. The producers, how- 
ever, sold freely and the market, as a consequence, failed 
to respond to the small buying movement, which gradually 
faded away. Any pronounced upward movement at this 
season of the year would be unusual, and at the moment 
there seems to be as much lead available as the market 
requires. There is still some tightness in the prompt 
position, but it is distinctly easier than of late. Arrivals 
of Mexican lead which are expected to reach this country 
shortly have been responsible for converting the long- 
standing backwardation into a contango. The consump- 
tion of the metal is on a satisfactory scale in this country, 
and appears to be expanding on the Continent. The cable 
industry, both here and abroad, is particularly busy, and 
is taking good quantities. Sentiment in London has been 
favourably influenced by the strength of the American 
market, where the recent price advances have been well 
maintained, and there has been good buying by con- 
sumers.... The recent rise in prices in the spelter 
market was largely due to speculative activity and the 
easier conditions which followed were the result of profit- 

ing. Consumers have bought steadily, but in spite of 
the tendency of prices to advance, they have shown no 
inclination to rush into the market. In tact, supplies of 
ordinary brands are quite sufficient to meet the demand, 
and recently there have been fair arrivals of Belgian and 
Polish metal. The price is maintained at about £2 
above the lead quotation, and for the time being looks like 
retaining this lead. Expectations that fresh sales would 
be made to the United States have not materialised since 
the price of spelter here has been too high to make such 
transactions profitable. Some shipments were made last 
week, but these were against old contracts. No doubt the 
position will be watched in case a movement in prices 








owing to the shortage of material. Supplies of steel have 
now been received, and 100 men have resumed employ- 





here and in America should again encourage shipments 
to the latter country. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— &s d. £s.d 
Hematite Mixed Nos.* S52 8.1 — 
wt No. 1 6°38... —_ 
Cleveland— (D/d Teesside Area) 
et re ne ie Jes 6 2 6 
No. 3G.MB. a. @ 6 0 0 
No. 4 Foundry : S. ©. #... 519 0 
Basic (Less 5/— oubate) &; #2: = _ 
MiIpLanps— 
Staffs— (Delivered to Black ete Station) 
North Staffs. Foundry... 5 6 0. eee — 
= Forge eee Oe a 
Basic (Less 5/— rebate)... 5 0 0O — 
Northampton— 
Foundry No. 3 Sc Bid... — 
| eae erey 418 6 _— 
Derbyshire— 
No. 3 Foundry Se Ox... — 
Forge 2 O4 — 
ScoTLanpD— 
Hematite, f.o.t.furnaces* 6 3 0... -- 
No. 1 Foundry, ditto ... 515 6.. — 
No. 3 Foundry, ditto ... 513 0 —_ 
Basic, d/d (Less 5/-rebate) 5 7 6... ... _- 
N.W. Coast— 6 3 0Od/d Glasgow 
Hematite Mixed Nos.* /6 8 6 ,, Sheffield 
6 14 6 ,, Birmingham 
* Less 5/— rebate. 
MANUFACTURED IRON. 
Home. Export. 
Lancs. AND YORKS.— S$ «@: & £ se. d. 
Crown Bars ee SPs — 
Best Bars ~ re. 8, - — 
MipLanps— 
Crown Bars ... zm. &: @.. -= 
Marked Bars (Staffs.) . 26 2S). @ .. —_ 
No. 3 Quality... ... ... N12 6.. —_ 
No. 4 Quality... <a. ee _ 
ScoTLanp— 
Crown Bars = Oe ee 13 5 0 
ee se oe 13 15 0 
N.E. Coast— 
ows Bes ... ... ... 13 B @... 13 5 0 
Best Bars chen wee SoS ee 13 15 0 
Double Best ee a ie 14 5 0 
NorRTHERN IRELAND AND FREE StaTE— 
Crown Bars, f.o.g.... ... 13 17 6 ... — 
STEEL. 
Home. Export. 
Lonpon aND THE SourH— £ a. d. £s. d. 
Reais: B.) 6. Se cn - oe DBS. 10 12 6 
ee ee oe (a 11 12 6 
SOG sic * eat +See 10 12 6 
Cheneels... <25- ce 2 UE ee 10 17 6 
Rounds, 3in. and up .. 2.2... 11 12 6 
= under 3in.* 12 0 6.. ll 0 0 
Flats, under 5in.* Sa Boe. Hn Ss 
Plates, jin. (basis) ... 1113 0.. ll 0 0 
o ee eee SETS ®@ ll 56 0 
aa Re ce 35 ee 11 10 0 
e: fein. ... fo oe oe oe 1115 0 
fin. to ond ‘en 
6 Ibs. per sq. ft. (8-G.) 12 10 0 .. 12 10 6 
Boiler Plates, jin. =p SS Oe 12 2 0 
Norrnu-East Coast— a eS £<a.:4 
Reis 22 EE BS 10 12 6 
ee. a a ae Lee oe 1110 0 
Joists ... . Mees et 10 12 6 
So Neer: | oe oe oe 10 17 6 
Rounds, 3in.andup ... 12 0 6.. 1112 6 
we under 3in.* ... 11 18 0.. ll 0 0 
Plates, jin. (basis) ... 11 8 0... 11 0 0 
ie ES oe 5-2 tS 1l 5 0 
ic Pets 33..." ee ae 1110 0 
a RRS occ aap” caw Ee, ee 1115 0 
fein. to and incl. 
6 Ibs. per sq. ft. (8-G.) 12 10 0 ... 1210 0 
Boiler Plates, jin. = 12 2.0 
MIDLANDS, AND LEEDS AND DistRicT— 
: £ se. d. £ weal, 
DE fos. i ee RES ON 2 10 12 6 
RM AS) Se as SEA A. OS: 11 12 6 
pene Se ee ce ee ee 10 12 6 
Channels... ... eee Sy te 1017 6 
Rounds, Sin. a DD a ie 8... 1112 6 
od under 3in.* ... 1118 0.. ll 0 0 
Flats, 5in. and under* it.i8, 9 .. LL 4 
Plates, jin. (basis) ... 11 10 6.. ll 0 0 
set, Masse. Hees: (se BB s.. 1l 5 0 
je tin. aa? O: Bo 1110 0 
ms fein. > ja fe, ee 1115 0 
fin. to and inal. 
“aie per sq. ft. (8-G.) 12 10 0... 1210 0 
Boiler Plates, jin. oe 12 0 6... 12 2 6 








purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
Guasaow anp District— a aes vie £*s. ‘a. 
MOR cass” ech see ~ Nag RR Ae a 10 12 6 
Tees... bbe odes a kaa, Le 1112 6 
pS ee ee ee A ne eee 10 12 6 
Chonmalt S665: nee BB Bw 10 17 6 
Rounds, Sin. and up cee DR CHlBicn 65 11 12 6 
ne under 3in. as 3O-eRe ih, ll O 0 
Flats, 5in. and under ... 11 18 0*. ll 0 0 
Plates, jin.(basis) ... 11 8 0.. 11 0 0 
a WAM ceca cas nc OR Re Ls a ae 
- Bs sak’) Sah) oe 2 RY Dt eg il 10 0 
cel ARMOUR S Sax dnc AE Re 1115 0 
Un. xin. to and ial, 
6 Ibs. per sq. ft. (8-G) 12 10 0 12 10 0 
Boiler Plates, jin. oe RD 18).8i. 12 2 6 
South Wates AREa— qe. 0. £ s. d. 
ee ee ree | ae es 10 12 6 
eee eS | RE Seal LI 12 .6 
Mette: | nw tae atc BD yt Os: 10 12 6 
GChenpeles nic ose AR: SACK, 10 17 6 
Rounds, 3in.andup ... 12 0 6.. 11 12 6 
aS under 3in.* ... 11 18 0O.. e oe 
Flats, 5in.and under* ... 11 18 0. i -°Oe: 6 
Plates, jin. — jos) ee 11 0 0 
- = ae Be ee il 5 6 
a tin. See >: ee ee 1110 0 
a fxin. . > oe ee. 1115 0 
Un. fin. to tied ee 
6 Ibs. per sq. ft. (8-G) 12 10 0 ... 12 2 6 
IRELAND—¥F.0.Q. Bevrast. Rest oF IRELAND. 
£ s. d. £ sd 
Ries sii. Eee 1! 8 0 
| ee s rs . 8G ie... 12 8 0 
Re ties” “ngs etre se 11 18 6 
Channels... ... .. ; eee. 11 13 0 
Rounds, 3in. and up ee ei 12 8 0 
< under 3in.* 10 16 0... 10 16 O 
Plates, jin.(basis) ... 11 13 0.. 1115 6 
8 Bids Sc SEE ws 12 0 6 
” tin. . , SB uSy Oe. 12 5 6 
* ein... cor 2238-94 12 10 6 
Un. ¥in. to fin. hint 12 3 0. 12 5 6 


*Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 


Home. Export. 

Sheets. £ sd. Sak 
11-G. to 12-G., d/d . o's? .: ...f.o.b. 14 10 0 
13-G.,d/d__... o «ee OO OS Oe oe rah 1410 0 
14-G. to 20-G., d; a ae) ee ee ...f.0.b. 14 15 0 
21-G. to 24-G., d/d ve EE D> ee eS ee ee 
25-G. and 26-G.,d/d ... 16 10 0 ..-f.0.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., sine 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
to 10 ewt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s.d. Export. Basis— £ s. d. 
4-ton lotsand up... 19 10 0 26-G.and heavier 18 15 0 
2-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Under 2 tons - 21 2 6 30-G. and lighter 20 15 0 
Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. Od. to 26s. 0d. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


Billets. 100-ton lots and over. 35 to 100 tons, 5/- extra; 
less than 35 tons, 10/— extra. £ 8s. d. 
Soft (up to 0-25% C.), untested 717 6 
9 tested . os ‘ee ey a 
Basic (0- 33% to 0-41% C.) OS dark a ce 812 6 
» Medium (0-42% to 0-60% C.)... 92 6 
» Hard (0-61% to 0-85% C.) 912 6 
» » (0-86% to 0:99% C.) 10 2 6 
ms » (over 0-99% C.) 3 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
» Light, f.o.t. bn 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder.. 6/44 per Ib. 
Ferro Tungsten 6/3 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
és » §6p.c. to 8 p.c. £24 0 0 7/6 
Pa » 8p.c. to 10 p.c. £24 0 0 7/6 
pe od Max. 2 p.c. carbon £36 0 0O 1l/- 
” ” » 1 p.c. carbon £38 5 0O 1l/~ 
o» *” »  0-50p.c.carbon £41 0 0 12/- 
»  carbon-free ... 1/- per lb. 
Metallic Chinn. 2/6 per Ib. 
Ferro Manganese Snel, 76 p-c £18 15 O home 
» Silicon, 45 p.c. to 50 p.c. £12 0 Oscale 5/- p.u. 
» i 75 p.c. ie £17 0 Oscale 6/- p.u. 
» Vanadium ... 12/8 per Ib. 
” Molybdenum we 4/9 per Ib. 
Titanium (carbon- free) 9d. per Ib. 


£185 to £190 per ton. 
8/6 to 8/7 per Ib. 


Nickel idl ton) 
Cobalt 





NON-FERROUS METALS. 
(Official Prices, August 18th.) 


Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


CorpPER— 
Weise cer” sts £57 1 3tof£57 3 9 
Three months ... £57 2 6to£57 5 O 
Electrolytic £63 0 Oto £64 0 0 
Best Selected Ingots, d/d Bir- 
mingham ... : £63 15 0 
Sheets, Hot Rolled £93 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 14}d. 144d. 
»  Brazed (basis) l4}d. 14$d. 
Brass— 
Ingots, 70/30, d/d Birmingham £52 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 123d. 123d. 
»  Brazed 14}d. 14}d, 
Trxn— 
NI cas ans) os ... £265 0 Oto £265 5 O 
Three months . . £263 10 Oto £263 15 0 
Leap— 
SE asi. eee Age ... £22 7 6to £22 10 0 
Three months ... . £22 8 9to £22 11 3 
SPELTER— 
MME aes: 'P cae” Sec . £24 1 Sto £24 2 6 
Three months ... . £24 6 3to £24 7 6 
Aluminium Ingots (British) £100 to £105 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth )— Export. 
Navigation Unscreened 20/6 to 21/-- 
Hamilton Ell 21/6 
Splints 24/- 

AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 21/- 
FIresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam ... eee 23/- 
Unscreened Navigation 20/- to 21/- 
LoTHIANS— 

(f.0.b. Leith)}—Hartley Prime 21/- 
Secondary Steam ... ied 20/- 
ENGLAND. 

Sourn YorRKsSHIRE, Huti— 
B.8.Y. Hards... 22/6 to 23/- 
Steam Screened 20/- to 20/6 
NorTHUMBERLAND, NEWCASTLE— 
Blyth Best 21/6 to 236 
 *@ebenti.:. ..: 21/- 
» Best Small... 18/6 
Unscreened 21/— to 22/- 
Duraam— 
Best Gas... . 22/—{ 
Foundry Coke 40/— to 44/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 26/— to 27/6 —- 
South Yorkshire ate . 23/6 to 25/- - 
Seconds ... . 21/- to 22/- _ 
CaRrpiIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 26/- 
Best Seconds di 26/- 
Best Dry Large 25/- 
Ordinaries 25/- to 26/- 
Bunker Smalls 19/— to 20/- 
Cargo Smalls ... 17/- to 18/- 
Dry Nuts 27/- to 29/- 
Foundry Coke 40/- to 60/- 
Furnace Coke 37/6 to 42/6 
Patent Fuel 26/- 
SwaNnsEA— 

Anthracite Coals : 

Best Large ... . a 38/— to 41/- 

Machine-made Cobbles 41/- to 51/- 

Nuts 40/— to 50/- 

Beans 27/6 to 35/- 

Peas We 21/- to 26/6 

Rubbly Culm... 15/- to 16/9 
Steam Coals : 


Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


20/— to 25/- 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon, 
39d. 
44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Wages and Costs. 


THE theory that higher wages necessarily increase 
the purchasing power of wage earners finds little justifica- 
tion in figures now published of the inflation of production 
costs in different industries. The latest contribution to 
the data being accumulated on this subject is made by 
Monsieur Clément, Vice-President of the Group of Metal- 
lurgical, Mechanical and Allied Industries in the Paris 
area, who states that the three wage advances in the metal- 
lurgical trades since June last represented a total of 
35-4 per cent. and that the hourly cost to the producer 
was actually raised by 62-5 per cent., in consequence of 
the additions to charges of all kinds resulting from the 
higher wages. There are charges arising indirectly out of 
an augmented wage bill, such as the necessity for more 
credits that have to be paid for at a high rate of interest, 
and Monsieur Clément concludes that while the real gain 
to the worker on the year has been 35 per cent., the manu- 
facturer has found his costs increased by 73 per cent. It 
therefore necessarily follows that if all workers have their 
wages increased on the same scale, in compliance with the 
social programme of the C.G.T., they can never hope to 
secure any permanent advantage from their wage advances 
unless manufaeturers and other producers are compelled 
to sacrifice profits or work at a loss. At the time of the 
first franc devaluation the Government endeavoured to 
prevent price inflation by issuing decrees imposing heavy 
penalties for what was regarded as unjustified advances 
in prices, and more recently it created a national com- 
mittee for the supervision of prices. If the committee 
succeeded in preventing a too rapid inflation it failed to 
arrest a steady and continued advance, which cannot yet 
find its level in view of the additional financial charges 
imposed on the country that affect directly or indirectly 
all classes of producers. There can be no stability until 
manufacturers get an adequate return in work for the 
higher wages paid per hour. Those in the Government 
who are responsible for the task of putting the country’s 
finances in order are fully aware that efficient work lies 
at the bottom of the financial and economic reconstruction, 
and the manner of securing this result will occupy the 
attention of the Government during the next stage of its 
task, when an effort will be made to bring employers and 
labour together in a spirit of collaboration. This will be 
the most difficult task of all, so long as the C.G.T. refuses 
to sacrifice any of its Socialist principles and insists upon 
the Government carrying through the entire programme, 
some parts of which employers cannot possibly accept. 
Nevertheless, conciliation and compromise often succeed 
in finding a way out of complicated situations, and the 
threatened stoppage of the building trades this month 
appears to have been averted by the intervention of the 
Government, which obtained the suppression of the retro- 
active clause in the arbitration award for a wage advance. 


Bargemen’s Conflict. 


The mysticism of the forty hours’ week has 
taken so firm a hold on wage earners that conflicts con- 
stantly arise when attempts are made to put it into opera- 
tion in circumstances where this restriction of working 
hours is. obviously impracticable. On the inland water- 
ways there are motor barges and hauled barges, and while 
bargemen agitate and strike for a forty hours’ week, the 
owners of motor barges refuse to have anything to do with 
a movement that may drive them off the canals. The 
conflict between these two categories of canal users arises 
out of the fact that the owner of a motor barge was at 
first permitted to overhaul towed barges and take prece- 
dence at locks, for he must make use of the higher speed 
and undertake more journeys than the towed barge if he 
is to secure adequate return on the capital invested in the 
boat. The inland waterways are national property, and 
the State has equipped most of the canals for electric 
haulage. It also gave facilities to individual owners of 
barges to equip them with oil engines, but eventually the 
heavy increase of traffic obliged the Office de Navigation 
to specify that a new motor barge could only be put into 
service on the withdrawal of two towed barges. The 
object of the Office de Navigation is to make the canal 
service as efficient as possible, which can only be done by 
all the barges ing at a uniformly high speed com- 
patible with the safety of the banks, but it will be a very 
long. time before this result can be achieved, and mean- 
while bargemen are making things very unpleasant for 
owners of motor barges. About 20 per cent. of the barges 
are propelled by oil engines, and during the recent strike 
their owners withdrew from the contest with the strikers 
on the understanding that their objection to the short 
working day would be considered by the Government. 
Since then motor barges are held up by dockers who refuse 
to load and unload them unless the owners join the C.G.T. 
Consequently, more trouble is threatened. 


International Artisan Centre. 


The Council of the International Artisan Centre 
is a body composed of the presidents of different national 
corporations who assemble to discuss matters relating to 
the international organisation of the artisan movement. 
In Paris recently a meeting of the Council was presided 
over by Signor Vincenzo Buronzo, of Rome, and other 
countries represented were Germany, Switzerland, Austria, 
Norway, and Hungary. One of the objects of the Council 
is to prepare an intensive campaign to induce all artisans 
to support efforts to consolidate the Continental artisan 
industry and secure free trade for its products, and among 
its recent decisions was the creation of an international 
information service for artisans and the publication of 
works on questions that interest them. The Council gave 
its support to an artisan exhibition to be held in Berlin in 
July next year. After the international conferences in 
Zurich and Vienna, the third conference will be held in 
Oslo in June, 1938, when the principal questions to be 
discussed will be the historical evolution of the artisan 
movement, apprenticeship, and credit facilities for 
artisans. 





Iron Ore and Steel Industry in 
Brazil. 


Tue fact that a contract has been entered into by the 
British Iron and Steel Corporation for the acquisition of 
400,000 tons of iron ore from Brazil in 1938 and 1939, 
although this amount is of comparatively small volume 
relatively to the total annual iron ore consumption of 
British blast-furnaces, lends interest to the situation in 
Brazil, the iron ore resources of which country are esti- 
mated to be the richest or among the richest and most 
extensive in the world. 

The Brazilian iron ore deposits, situated in the State of 
Minas Geraes, have formed the basis of international 
contests for possession of the supplies or for developing a 
large export trade in the ore for overseas consumption. 
Among the competing nations have been Great Britain, 
Germany, and Japan. A prominent German ironmaster— 
Herr Fritz Thyssen—inspected the Brazilian ore region 
two or three years ago, and was subsequently reported to 
have stated that the German iron industry would be willing 
to accept considerably larger quantities of iron ore from 
Brazil than the few thousand tons previously taken. 
In return, Germany would co-operate in the modernisa- 
tion of the iron ore mines by the supply of machinery 
and plant and would improve and extend the railway 
network for the transport of the ore to the coast. The 
German deliveries and technical assistance, he said, would 
not be financed“by a loan, but would be paid for by the 
supply of iron ore. 

Shortly afterwards a Japanese deputation, representing 
the Mitsui financial interests, also visited Brazil, and 
put forward an even more ambitious programme. This 
scheme comprised the development of the iron ore deposits, 
the erection of sixteen blast-furnaces and steel-making 
plant for the establishment of a large steel industry, the 
construction of motor car, aeroplane, and armament 
works and the supply of sixty merchant ships. According 
to the deputation, it would be possible to finance the 
undertaking by means of a 5 per cent. loan of 100,000,000 
dollars, which would be advanced by Japan and be repaid 
in sixty years in the form of the delivery by Brazil of 
iron ore, cotton, wood, &c., which would be partly con- 
sumed in Japan and partly disposed of in other parts of 
the Far East. 

These two projects, which never passed beyond the 
stage of discussion, were preceded some twenty years ago 
by a scheme put forward by English interests for the estab- 
lishment of a large steel industry in Brazil. The Itabira 
Iron Ore Company was formed in London, and in 1920 a 
concession contract was signed, apparently provisionally, 
between that company and the Government of the State 
of Minas Geraes and the Brazilian Federal Government. 
Under this so-called Itabira concession, the English interests 
proposed (1) to erect blast-furnaces and steel plant of an 
annual capacity of 150,000 tons of steel ; (2) to construct 
and work an ore export railway from Itabira de Matteo 
Dentro to the coast ; (3) to construct and manage an ore 
export port; and (4) to provide a fleet for the transport 
of the ore and the import of coal and coke. The protests 
which were made at the time against the concession in this 
form, especially as it was considered that it would estab- 
lish a monopoly, induced the Brazilian Audit Board to 
refuse to register the contract. 

After years of consideration a revised form of contract 
was drawn up in 1935 by a Commission appointed by the 
Federal Government. This new form differed from the 
original one in so far that the erection of iron and steel 
works was not made compulsory, while the company 
undertook to render available to third parties the use of the 
ore transport railway and the export harbour to be con- 
structed by it. To carry out this form of concession would 
have necessitated the expenditure of several million 
pounds sterling. Even this revised contract has not yet 
been settled, and at the end of 1936 the competent 
Federal Commission again began the consideration of 
the question. Since then a fresh agitation against 
the scheme has arisen in the Brazilian Parliament and 
newspapers. 

The present comparatively insignificant production of 
iron and steel in Brazil and the export of iron ores are 
largely controlled by a Belgo-Luxemburg-French under- 
taking known as the Arbed (Acieries Reunies de Burbach- 
Eich-Dudelange) through its Brazilian subsidiary, the 
Companhia Belgo-Mineira. This company uses the 
Swedish charcoal process for the smelting of the ore, as 
the coal deposits in the South of Brazil are insufficient 
in quantity and are of such inferior quality as to be unable 
to bear the cost of transport to the ironworks. The 
ore deposits are situated about 300 miles from the 
coast, and the existing railway is unable to carry more 
traffic than it does at present. The Belgo-Mineira is 
reported from Brussels to have just started a new blast- 
furnace. 








L.N.E.R. Great CENTRAL SEctTion.—In order to facili- 
tate the use of locomotives of the “ Pacific ” and “‘ Green 
Arrow ” types on the Great Central Section of the London 
and North-Eastern Railway, it has been decided to install 
modern turntables having a diameter of 70ft. at Maryle- 
bone and Leicester. The existing turntables at these 
depots are only 55ft. in diameter, which renders it 
impossible to turn locomotives of the larger types it is 
intended to use on the Great Central Section ; engines of 
the ‘‘ Green Arrow ” type have a wheel base of 56ft. and 
the ‘‘ Pacific *”’ engines have a wheel base of 61ft. These 
larger engines are necessary in order to deal with the 
increasing loads of the fast trains now running between 
Marylebone, . Leicester, Nottingham, Sheffield, Man- 
chester, Bradford, and Newcastle. In addition to the 
installation of the new turntable at Marylebone, a small 
mechanical coaling plant of the tub elevator type is to be 
installed, which will handle approximately 10,000 tons of 
coal per annum. The turntables to be installed both at 
Marylebone and Leicester will be equipped with the 
vacuum tractor, by means of which the locomotive is 
enabled to turn itself on the table, utilising the vacuum 
power of its brake equipment for the purpose. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Cffice, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

ae ee ee ne ae: the second date, 
at the end of the abridgment, is date of the acceptance of the 


complete Specification. 








STEAM GENERATORS. 


468,311. June 23rd, 1936.—Sream-ticut Jornts, Vereinigte 
Deutsche Metallwerke Aktiengesellschaft, Heddernheim, 
Frankfurt-on-the-Main, Germany. 

This invention is concerned with the keeping tight of the 
joints between steel smoke tubes and the tube plate of copper 
locomotive fire-boxes. The steel tubes are coated with a layer 
of plain copper to a thickness of about 0-5 mm. by a welding and 
rolling process. The tube plate is of copper alloy containing 
1-0 per cent. of nickel and 0-5 of silicon. It is claimed that in 
the process of expanding the tubes in place the sheathing of 
copper embeds itself in the surface of the tube plate and the 
frictional adhesion is thereby considerably increased. Repeated 
expanding operations can be resorted to without prematurely 
weakening the tube plate.—July 2nd, 1937. 


INTERNAL COMBUSTION ENGINES. 


N°467,741 


467,741. January llth, 1936. 
—Fvtrt Insection Pumps, 
J. M. R. Retel, 67, Rue 
Charles Laffitte, Neuilly- 
sur-Seine, France. 

In this pump governing is 
effected by rotating the age ad 
A through the gearing B. The 
plunger has a sloping notch 
in its upper face which regis- 
ters with the inlet port C and 
regulates the time of injection 
of the fuel according to its 
angular position. The quantity 
of fuel injected is controlled 
by the axial bore D and the 
port E, which is covered by the 
ported sleeve F. The rotation 
of this sleeve determines when 
the delivery will be by-passed. 
—June 23rd, 1937. 





MEASURING AND TESTING INSTRUMENTS. 


467,912. December 24th, 1935.—PressuRE GauGeEs, Simms 
Motor Units, Oak-lane, East Finchley, London, N.2, 
and A. R. Sidney, 63, The Street, Allcannings, near Devizes, 
Wilts. 

This gauge is intended for registering high pressures, which 
normal gauges are liable to ei tely. Within the 
body A there is a cylinder B with different diameters at opposite 
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ends. The pistons bear against diaphragms CC, which are 
subject to the pressure to be measured through the passages 
DD. The piston is urged to the left by the difference of pressure 
on its two ends, not the whole pressure, but is restrained by the 
spring E. The movement, which is a measure of the pressure, 
is indicated by the pointer F engaging with the circular rack G.— 
June 24th, 1937. 


468,300. March 19th, 1936.—Lnctinometers, G. G. Barker, 
Furnival House, 14-18, High Holborn, London, W.C.1. 
This inclinometer is primarily intended for installation on 
aircraft for indicating variations from horizontal travel. It 
comprises a glass tube A bent to part of a circle, within which a 
steel ball B rolls. The ball will, naturally, roll to the bottom of 
the curve and thus indicate the extent of the inclination of the 
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aircraft to which it is attached. In order to prevent violent 
movement of the ball it is made an air-tight fit in the tube, and 
the ends of the tube are connected together by the rubber pipe C, 
which can be throttled by the pinch cock D. It is said that such 
an air-tight joint can be attained if glass tube known as Jena 
K.P.G. precision bore tubing is used. No claim is made for the 
process of manufacturing this tubing.—July 2nd, 1937. 


GAS PRODUCERS. 


467,909. December 24th, 1935.—Low-TEMPERATURE CaR- 
BONISATION, The Gas Light and Coke Company, Horse- 
ferry-road, Westminster, S.W.1, and N. E. Siderfin. 

This low-temperature retort is after the fashion of the Salerno 
type, and is especially applicable to the carbonisation of 
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coking coal, such as Durham coal. Coals of that ty; 

are liable to form semi-plastic masses which choke the 
mechanism, but the trouble is said to be overcome by the 
invention. In the retort there is a series of troughs A A which 
are heated to a temperature of about 500 deg. Cent. Within 
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these troughs there rotate paddles B which transfer the 
coal forward from trough to trough Coal is fed into every 
third trough from the hoppers C C, and the rate of feed is less 
at the left-hand end than on the right. The carbonised coal is 
delivered at D.—June 24th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


468,317. August 18th, 1936.—MacHINEs FoR COVERING WIRE 
witH Sprrat Wraprine, The London Electric Wire Com- 
pany and Smiths, Ltd., 24, Queen Anne’s-gate, West- 
minster, and A. J. Sands. 

This machine is more or less normal in that a strip of insulation 

A is taken from a coil B and is wound on to the wire C by the 
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rotation of the dise D. ‘The wire is, of course, continuously 
drawn forward. The peculiarity lies in the fact that the table 
on which the coil of strip rests is of Bakelite and is dished 
hollow. As a consequence the coil rests only on its outer edge 
and the tension in the strip is maintained constant throughout 
its length.—July 2nd, 1937. 


TRAMWAYS AND RAILWAYS. 


509. December l7th, 1935.—Fiurip PressuRE BRAKING 
Systems, A. W. Simmons and the Westinghouse Brake and 
Signal Company, Ltd., 82, York-road, King’s Cross, London, 
N.l 


467, 


The chamber A is connected with the train pipe at B and with 
a reservoir of compressed air at C. The chamber D is connected 
with the brake cylinder at E and is open to atmosphere at F. 
With the brakes off there is full pressure in A from the train 
pipe and pressure on the two sides of the piston G is equalised 
through the passage H. In these circumstances the floating 
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lever J is in the position shown and the valve K is open, so that 
E and F are in communication and the brake cylinder is open 
to atmosphere. Should the pressure in the train pipe be reduced 
the piston G will move to the left, will close the passage H, and 
will continue until the pressure on its two faces balances. The 
first movement of the floating lever J will close the valve K 
and shut off the connection to atmosphere F. The valve L 
will then be opened and compressed air admitted at M to apply 
the brakes. It will be seen that the degree of application of 
the brakes will be dependent on the reduction of pressure in the 
train pipe and the strength of the spring N.—June 17th, 1937. 


ORDNANCE AND ARMOUR. 


467,392. September 30th, 1936.—ProJECTILE PERCUSSION 
Fuze, Materiels et Armements Modernes, 120, Avenue des 
Champs Elysées, Paris (8e), France. 

This invention relates to projectile percussion fuzes of the 
type adapted to operate by the driving in of the front element or 
direct-action striker and the inertia of the rear element carrying 
the percussion cap and wherein centrifugal safety members are 
employed to separate the striker from the percussion cap. The 
fuze body A encloses the inertia pellet B which carries the relay 
pellet C and the percussion cap D. The spring E holds the 
inertia pellet B in place in its housing and prevents it from 
moving whilst the projectile travels through its trajectory. The 


same spring moves the relay pellet at the same time towards the 
detonator when the cap D has been pierced by the direct-action 
striker F. The threaded washer & carries the whole safety 
mechanism of the fuze. This mechanism comprises latches H 
and their springs J (Fig. 2). Safety leaves K K which are 
hinged about the pin L abut against the pin M (Fig. 3), which 
carries in a slot the spring N holding the safety leaves K K 
against the pin or stop M. The direct-action striker F (Fig. 1) 
rests on the safety leaves K K which separate it from the 
cap D; it is guided by the element O and held in place by the 
epring P. When the shot is fired the inertia of translation of 
the direct-action striker F, the inertia of rotation of the safety 
leaves K K, the friction of the safety leaves against the 
washer G and the hinge pin L, the spring N, and the springs J, 
retard the action of centrifugal force while the projectile travels 
through the barrel. The projectile having commenced its aerial 
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trajectory and the accelerations due to the blast of the gun 
being terminated, the safety leaves K and K open, causing the 
spring N to flex. When they have opened sufficiently to permit 
the cap-supporting pellet B to pass, the latches H, under the 
action of their springs J, protrude and form stops for the safety 
leaves K K, which are A a prevented from closing under 
the influence of any external action. The opening of the safety 
leaves is clearly shown in Fig. 4. The projectile having com- 
pleted its trajectory, reaches its mark; at the moment of 
impact the direct-action striker F is driven back along the axis 
of the fuze, the pellet B is precipitated by inertia against the 
direct-action striker, the two speeds in opposite directions are 
added together and the cap D is pierced by the direct-action 
striker with great force. The cap burns, ignites the relay pellet 
C, which, being brought back very close to its abutment by the 
expansion of the spring E, more readily fires the usual detonator. 
—June 16th, 1937. 


BUILDING. 


467,911. December 24th, 1935.—-ConcreTE Pumps, Ransomes 
and Rapier, and R. 8. Lewis, Waterside Ironworks, Ipswich. 
This is a simple form of concrete pump in which the concrete 
is fed from the hopper A into the pump barrel B. It is forced 
forward by the crank-operated plunger C. Feed takes place, 
of course, when the plunger uncovers the port at the bottom 
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of the hopper. The concrete is forced forward to the delivery 
pipe D past the non-return valve E. This valve is pivoted at 
F and has a cylindrical face in contact with the concrete in 
the delivery pipe, so that it is easy to open and close. It is 
closed by the spring G and made tight by the rubber gasket H 
and water seal J.—June 24th, 1937. 


MISCELLANEOUS. 


467,863. March Sth, 1936.—AciTarinc Apparatus, W. E. 
Crosby, A. C. Burnett, and The Aluminium Plant and 
Vessel Company, Ltd., Northfield House, Point Pleasant, 
Wandsworth, London, 8.W.18. 

It is sometimes desirable that the agitators used in processing 
work should be readily removable for inspection and cleaning. 
The agitator A takes the form of a screw propeller with its 
shaft running in a sleeve B. The thrust of the propeller makes 
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a water-tight joint with the bush C. At the rear end of the 
shaft there is a notch D, which is engaged by one of the teeth 
of the star wheel E. This wheel is mounted in a cage F that 
runs on the ball bearing G, and is controlled by the spring H 
with such force that it normally holds the shaft in place, but 
can be overcome by a little effort exerted on the agitator. The 
shaft is driven through the dog clutch J and the star wheel.—J une 
24th, 1937. 


468,309. June 12th, 1936—Cast Iron Water PipPEs, 
L’Industrie Lorraine, 2, Rue Henri Rochefort, Paris, Seine, 
France. 

According to this invention, due to M. Frangois Sentenac, 
Chief Engineer of the Bridge and Highways Department, water 
pipes are made of cast iron, on account of its good resistance to 
corrosion, and are reinforced with a binding of steel wire under 
tension. The pipe itself is sufficiently strong to resist normal 
working pressures, but should the pressure be accidentally 





exceeded the binding will prevent a fractured piece from blowing 


out and causing excessive loss of water. The wires are wound 
on in open helices with a d pitch at each end of the 
length of pipe. The tension in the wire is gradually decreased 
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at the ends and the wires welded in place. The pipe is covered 
with a protecting layer of concrete or bitumen.—July 2nd, 1937. 


467,420. December 14th, 1935.—An Om Cooter, J. F. Belaieff, 
30, West Cromwell-road, London, 8.W.5; C. T. Delaney, 
“* Belmont,” 20, Brondesbury-park, London, N.W.6; and 
ot. Ltd., 103-109, Scrubs-lane, Willesden, London, 


In this oil cooler provision is made for the decreasing viscosity 
of the oil as it warms up, so that the resistance to flow through 
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the cooler will at all times be substantially the same as that 
through the pipe connections. The cooler consists of two banks 
of tubes A and B connecting together headers C and D, across 
which a draught of air is indu The tubes in the bank A are 
of considerably greater diameter than those in B and are used 
when the oil is cold. When it has warmed up in service it is 
diverted by a thermostatic valve into the smaller tubes.—J/ une 
14th, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











Monpay, Sept. 6TH, TO THURSDAY, SEPT. 9TH. 
inst. oF Metats.—Annual Autumn Meeting at Sheffield. 


WeEDNEsDAY, SEPT. 8TH. 

MancuHesTER Assoc. oF ENGINEERS.—Visit to Brocklehurst - 
Whiston Amalgamated, Ltd., silk manufacturers, Hurdsfield 
Mills, Macclesfield. 

Tuurspay, Sept. 97TH. 

Raitway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘ Some Railway Schemes in the West Midlands, 
1833-1865,” J. Simmons. 7.30 p.m. 

Monpay, Sept. 13TH, TO WEDNEspDAY, Sept. L5ra. 

Farapay Soc.—Chemistry Theatre, University of Manchester. 
General discussion on Reaction Kinetics. 

Tuespay, Serr. l4ru. 

Inst. OF Martine ENnGInEERS.—85, The Minories, 
Presidential Address, 6 p.m. 

Turspay To Fripay, Sept. 14TH To 17TH. 

Iron AND STEEL Inst.—Autumn meeting in Middlesbrough. 


E.C.3. 


Tuurspay, Serr. 16rn, To Saturpay, Oct. 2ND. 
ENGINEERING AND Marine Exuisition.—At Olympia. 


Fripay, Sept. 24Tu, To Sunpay, Sept. 26TH. 


Assoc. or SPECIAL LIBRARIES AND INFORMATION BUREAUX.— 
Annual Conference at Cambridge. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue L.N.E.R. has placed a contract with Horseley Bridge and 
Thos. Piggott, Ltd., of Westminster, for a water softening plant, 
to be i led at Kirton Lindsey to supply soft water for loco- 
motives. The railway company has also placed a contract with 
Cowans Sheldon and Co., Ltd., for a 70ft. articulated turntable, 
to be installed at Goodmayes, Essex; and a 60ft. articulated 
turntable, to be installed at Felixstowe. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. W. Viycent Warts, M.I. Mech. E., has been 
a director to the board of F. E. Tranter and Co., L 


borough, Kent. 


Foster, Yates AND THom, Ltd., Blackburn, have taken over 
the manufacture in this country under licence of the power 
presses manufactured by J. Spiertz and Co., of Strasburg. These 
machines and other machines for the sheet metal industry will 
be known in future as the Foster-Spiertz machines. The com- 
pany’s London agent is Mr. F. M. Charles, 83, Pall Mall, S.W.1. 


Mr. W. KennetH G. ALLEN has been appointed a director of 
W. H. Allen, Sons and Co., Ltd., Bedford. Mr. Kenneth Allen 
is a grandson of the late Mr. W. H. Allen, who founded the firm 
in 1880, and the eldest son of Mr. Harold G. Allen. The three 
other members of the board, Mr. Richard W. Allen (chairman), 
Mr. Harold G. Allen (deputy chairman), and Mr. Rupert 8. 


age ay 
. Farn- 





Allen (managing director), are sons of the founder. 
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A Seven-Day Journal. 


Extension of Central London Tube. 


On Thursday, August 19th, it was officially 
announced by the Great Western Railway Company 
that contracts had been signed for the construction of 
a double electric track from North Acton to Green- 
ford, a distance of more than three miles, and the 
building of a large car depot at Ruislip. Work on 
these contracts is to be begun immediately. They 
represent the first step towards the carrying out of a 
£2,500,000 scheme arranged jointly by the Great 
Western Railway Company and the London Passenger 
Transport Board, to extend the Central London Tube 
to Ruislip, and most likely, at a later date, to Denham, 
three miles further down the line. The programme of 
work now announced will include the widening of the 
line from two to four tracks, between North Acton and 
Ruislip, and in all probability later to Denham. The 
new lines will be electrified on the low-voltage fourth 
rail system. A proportion of the London Passenger 
Transport Board’s trains from the Central London 
line will be run over the new lines, thereby placing 
Ruislip, Northolt, Greenford, and the intermediate 
stations in direct rail communication with the West 
End and the City. There is to be a fly-over junction 
at North Acton between the new lines and the Ealing 
and Shepherd’s Bush Great Western line, and a fly- 
over junction on the Great Western Company’s 
Castlebar loop line at Greenford. The new lines will 
be reserved for the tube trains and appropriate 
station accommodation is to be provided. The new 
car depot is to be built on the south side of the line 
between Ruislip and Ruislip Gardens stations. It 
will be equipped with machinery for the maintenance 
of cars and for automatic washing and vacuum 
cleaning. A similar depot is planned for Hainault. 
About 100 new cars will be needed, and tentative 
train schedules which have been drawn up for the 
peak hour service provide for the running of twelve 
eight-car trains an hour between North Acton 
and Greenford and for six trains an hour between 
Greenford and Ruislip. 


Lord Nuffield and Steel Prices. 


LorD NUFFIELD, chairman of Morris Motors, Ltd., 
made a characteristically outspoken attack on the 
British steel industry on August 20th, at a meeting 
of motor car distributors and dealers. “The steel 
manufacturers,” he said, ‘ give us a price far too high 
to continue in the future their present production of 
steel.’’ If the steel makers did not reduce the prices 
there would be the greatest encouragement for motor 
car makers to buy their steel abroad where it was 
manufactured at one-third less. Lord Nuffield com- 
plained that the steel manufacturers had raised their 
prices after receiving protection, and called their 
action ‘‘ ayperfect ramp.”’ ‘‘I want to repeat,’’ he 
continued, “‘ that they have only to go on long enough 
and we will buy our steel from overseas. We will then 
be able to compete with our friends on the other side 
of the water.”” At a dinner the same evening Lord 
Nuffield said it was asked why a cheaper motor car 
could not be produced. The steel manufacturers 
were doing their best to get all they could from the 
present demand for steel. They were over-charging 
in this country. Since they had the duty their price 
had gone up 25 per cent. Since the motor car makers 
had had a duty on motor cars their prices had gone 
down 50 per cent. Steel manufacturers said that 
various things had gone up by so much per cent., but 
they were doing 100 per cent. more business, which 
should have brought their costs down. Where was the 
profit going? These remarks of Lord Nuffield’s 
drew wide attention, and the Society of Motor Manu- 
facturers and Traders and the British Iron and Steel 
Federation both pointed out that negotiations were 
proceeding between the motor manufacturers and the 
steel makers, and stated that good relations existed 
between the two bodies. Officials of steel companies 
joined in the controversy, and it was urged that prices 
were lower than in the boom of 1921 and 1922, when 
they were based upon supply and demand. To-day 
prices were controlled strictly by audited costs of 
production. Without such control prices might 
easily be 40 per cent. higher than at present. It was 
also stated that the rise in prices was due to higher 
costs of raw materials and that the moderate price 
policy of the European Steel Cartel was largely a 
result of the influence which had been exerted by 
the British makers. 


Profit-Sharing in 1936. 


At the end of 1936, the Ministry of Labour reports, 
there were 418 profit-sharing and co-partnership 
schemes in operation in Great Britain and Northern 
Ireland, a decrease of eight on the figures of twelve 
months before. Of the 413,000 employees in the 
firms promoting these schemes, about 260,000 were 
eligible to participate. The 363 schemes for which 


financial details were available gave an average 
bonus of £11 6s. 2d. to the 218,000 participants. 
Of the total, 266 schemes were organised in connec- 
tion with ordinary commercial businesses, the remain- 
ing 152 being associated with co-operative societies. 
The commercial schemes are divided into ten classes, 
various figures being given as to the number of firms, 
schemes, total and participating employees in each 
class. Of the 266 schemes, 211 gave the financial 
results of the year’s working, the tables showing 
that there were 178,300 participants, the average 
distribution amounting to £12 9s. Ild., giving an 
addition to earnings of 6-3 per cent. The total 
amount distributed during the year came out at 
£2,228,300. In the metal and engineering section, 
21 schemes, out of 33 in existence, made a full return, 
an average bonus of £6 14s. 2d. being distributed to 
25,200 participating workpeople, showing a 5-4 per 
cent. addition to wages. The figures for 1935 for 
this class were 35 schemes in operation, 21 making 
returns, 17,300 participants and a bonus of £3 11s. 5d., 
or 3-3 per cent. addition to earnings. Five new 
schemes were reported to the Ministry during 1936, 


two of which were associated with gas manufacture |. 


and distribution, and one each with motor car 
(18,000 employees, probably Lord Nuffield’s com- 
pany), safety glass, and book publishing concerns 
respectively. One of the eight discontinued schemes 
was associated with engineering and metal founding, 
but, unlike previous reports, no specific details are 
given as to the cause. The section dealing with 
co-operative societies shows that at the end of 1936 
there were 152 schemes in operation, embracing 
39,700 participating employees. An average dis- 
tribution of £5 19s. 3d. (4-9 per cent. addition to 
wages) was made. An additional section dealing with 
arrangements in the coal-mining industry is given in 
this year’s report. It is pointed out that although 
the district rates of wages vary with the prosperity 
of the industry, these arrangements, while containing 
an element of profit-sharing, cannot be admitted as 
coming within the definition of that term which has 
been adopted by the Ministry for the purpose of 
compiling its reports. 


Municipal Electricity Undertakings. 


A MEMORANDUM drawn up by the Committee of 
Small Municipal Electricity Undertakings to consider 
the recommendations of the McGowan report is to 
be submitted to the Minister of Transport. In the 
event of a Bill based on that report being introduced 
into Parliament or other action being taken to carry 
the report into effect, the Committee has pledged 
itself to take all possible steps to maintain and 
support the rights and interests of its members in 
accordance with principles set out in the memo- 
randum. The Committee’s proposals are considered 
to be more equitable and acceptable than those of 
the McGowan report or the outline of proposals in 
the memorandum issued by the Ministry of Trans- 
port, and will achieve the avowed objects or purposes 
without loss of identity by existing undertakings. 
It is believed that if the proposals were put into 
operation for a period of, say, five years, with the 
necessary statutory powers and without the contem- 
plated revolutionary legislation, much valuable 
experience would be gained, and at the end of such a 
period the position could be reviewed. The organisa- 
tion has a membership of over one hundred authori- 
ties owning electricity undertakings throughout the 
country. 


The Inspectors of Explosives Report. 


THE sixty-first annual report of His Majesty’s 
Inspectors of Explosives for the year 1936 has just 
been issued by the Stationery Office. It contains 
records of accidents which have occurred in the manu- 
facture, storage, conveyance, and handling of explo- 
sives, petroleum spirit, compressed gases, and other 
dangerous articles, and which have taken place during 
the period under review, both in this country and 
abroad. Particular attention is drawn to some dis- 
tressing accidents caused by the use of petrol for 
cleaning and other domestic uses, thirteen such acci- 
dents causing three deaths and injuries to ten persons 
having been reported. Another frequent source of 
accident is, the report says, the amateur manufacture 
of firework compositions. The accidents in explosives 
factories show some increase, but the precautions 
taken have restricted damage to a minimum, and in 
spite of an increased number of accidents the number 
of casualties has not seriously increased. In the 
section dealing with the conveyance of petroleum 
spirit, it is stated that some anxiety was.caused by a 
tendency to cut down the weights of tanks, chassis, 
and tires on tankers in order to bring them into the 
50-cwt. category of motor vehicles, so as to enable 
them to travel at 30 miles per hour. With the aid of 





the Society of Motor Manufacturers and Traders, 





useful progress has been made in obtaining agreement 
on these points. During the year steps have been 
taken to permit the manufcature or keeping of 
acetylene up to a pressure not exceeding 22 lb. per 
square inch under authorised conditions. With 
regard to cylinders for compressed gases, other than 
acetylene, arrangements have been made for manu- 
facturers of such cylinders to have representative 
examples of lightweight high-pressure cylinders 
tested at their own expense at the National Physical 
Laboratory. If during the next three years this type 
of cylinder should prove satisfactory, it is proposed 
that the amendment of the conveyance regulations 
to admit such cylinders should be considered. It has 
also been arranged that the National Physical Labo- 
ratory should test certain types of containers for 
liquefiable gases with a view to advising regarding 
their suitability. High-pressure gas cylinders used 
on gas-propelled vehicles are stated to be behaving 
satisfactorily in use. 


Improvements at Cape Town. 


Iv was officially announced on Monday last, August 
23rd, that a joint scheme prepared by the South 
African Government and the Cape Town City Council 
is to be begun. It provides for an extensive measure 
of foreshore reclamation and the laying out of a land 
area equal to the present metropolitan area of the 
city, and will take about ten years to complete. One 
of the main features will be the extension of Adderley - 
street to about twice its present length. It will end 
in gardens with new wharves for mail-carrying ships. 
The extension is to be twice the width of the present 
street. Other parts of the scheme provide for the 
erection of a new large modern railway station, which 
is to be built on the site of the Publicity Bureau, next 
to the existing railway station. A new City Hall is 
to be erected in the new Adderley-street, at about the 
position of the present pierhead, while a new road is 
to be constructed along the old railway track to Sea 
Point, and Strand-street is to be extended through 
the site of the existing railway station. The reclaim- 
ing of the land, the moving of the present railway 
station, and the programme of new building con- 
struction embodied in the scheme will, it is expected, 
find employment for both skilled and unskilled 
workers for many years to come. The greater part of 
the cost of the scheme will be met by the South 
African Railways and Harbours Board, which is to 
receive in retura for its outlay of capital some 
5,000,000 square feet of land. The total area of land 
to be added to the City of Cape Town is assessed at 
something like 236 acres. We understand that most 
of the negotiations connected with the scheme were 
carried through by the Hon. Oswald Pirow, the 
Minister of Railways and Defence, and Mr. J. D. Low, 
the Mayor of Cape Town, whose term of office ends 
next month. 


British Canals and the Continent. 


Ir is announced by the Grand Union Canal Com- 
pany that negotiations have been completed for the 
establishment of a new all-water service between 
Great Britain and the Continent. The first ship of 
the new line, which is to be called the Regent’s Line, 
is to leave Antwerp for the Regent’s Canal Dock on 
Saturday, September 4th, and it has been further 
arranged that there shall be sailings weekly from 
Antwerp on Saturdays and Tuesdays, with return 
sailings from London on Wednesdays and Saturdays. 
The Antwerp agents of the new line are the Grande 
Union de Transports, 31, Rempart Ste. Catherine, a 
firm which owns its own fleet of lighters, and as a 
consequence it will be possible to arrange through 
rates from Great Britain to places on or reached by 
the Continental system of canals. In order to enable 
it to cope with the increased traffic, the Grand Union 
Canal Company is providing warehouse accommoda 
tion and terminal facilities for the up-to-date handling 
of all classes of cargo at its own dock, the Regent’s 
Canal Dock, in the Port of London, and also at 
Brentford, Birmingham, Leicester, Northampton, 
Coventry, and other centres along the route served 
by the company’s system of canals. It is stated that 
a modern fleet of canal craft, comprising some 372 
motor boats and lighters, which are owned by the 
canal company, are to work in conjunction with the 
new shipping line. These boats will receive cargo 
direct overside at Regent’s Canal Dock, and the collec- 
tion and delivery of goods at the terminals will be 
carried out by a service of motor lorries, thereby 
completing the arrangements for a door-to-door 
service. The Grand Union Canal Company, we may 
recall, controls the Grand Junction Canal, the 
Regent’s Canal, and the Warwick and Birmingham 
canal systems. Last year its traffic amounted to 
14,236,036 tons. This figure represented the highest 
water-borne tonnage recorded by the company since 
the year 1930. 
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Super Tension Cables. 


No. 


(Continued from page 197, August 20th.) 


i 1932 the first commercial installation of the 
4 Enfield pressure cable, with a section of 0-15 square 
inch and working at 66 kV, was completed on the 
Central Board’s system between the Hackney and 
Walthamstow sub-stations, a distance of about 
24 miles. The cable is installed in the same trench as 
a group of 66-kV single-core cables of the normal 
type having the same section, and the pressure cable 
works in parallel with them. Except that copper tape 
is substituted for the copper woven cotton tape under 
the lead the cable is of similar construction to that 
of the experimental cable. Designed to work at a 
maximum stress of 7 kV/mm. with a radial thickness 
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FiG. 30—SECTION OF PIPE JOINT a 
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of dielectric of 0-34in., the cable is practically the 
same as a normal 33-kV cable. 

At the factory each drum length was tested as a 
normal 33-kV cable without gas pressure with an A.C. 
voltage of 52-8 kV between each core and the lead 
sheath for fifteen minutes. The power factor was 
measured up to 38 kV. The pipe line, consisting of 
seamless steel tubing in lengths of 15ft. to 40ft. has a 
corrugated expansion joint for each length, known 
as the Dietrich joint, shown in Figs. 30 and 31, and 
designed to relieve any stress set up in the joint by 
temperature variations. On the outside the pipes are 
coated with a bituminous solution and then double 
wrapped with jute, impregnated with bituminous 





Fic. 31—PIPE EXPANSION JOINT 


compound as a protection against corrosion. The 
route is partly across open land and partly through 
a thickly populated suburban district. Across the 
open land the pipes were supported on timbers laid 
across the trench and the welds were made at surface 
level and afterwards lowered into the ground. As 
the pipe is flexible this presented no difficulty, as will 
be appreciated from Fig. 32, but in more congested 
areas, where the usual obstructions, such as gas and 
water mains, sewers, &c., are encountered, this method 
was impracticable. In this case the pipes had to be 
threaded under the obstructions and the welds made 
at the bottom of the trench with pockets made in the 
bottom at each joint position to enable the welding 
operation to be carried out. 

A certain number of standard bends were employed, 
but where unforeseen obstructions were encountered 
such as manholes, Post Office,boxes, &c., the pipes 





FIG. 33—GAS CYLINDERS 
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were bent on site. Between joint holes the distance 
was normally 200 yards, corresponding to the drum 
length of normal cables, but across the open land 
lengths of 400 yards were installed. In pulling in a 
400-yard length the maximum tension recorded on a 
dynamometer was thirty-four ewts. which, in view of 
the fact that the length included two 90 deg. bends 
and a double bend, where the line passed the joints 
of the normal type cable, was a surprisingly low 
figure. As each length of pipe between joint holes 
was completed the ends were blanked off and the 
pipes tested for tightness with a gas pressure of 300 lb. 
per square inch by using a battery of gas cylinders, 
as shown in Fig. 33. 

The electrical connections in the joint are made in 
the same way as in a standard high-tension joint. 
It is contained in a copper tube (Fig. 34) filled with 
oil and the tube has corrugations so that the pressure 








FiG. 32—PRESSURE PIPE LINE 


is transmitted from the gas in the outer sleeve to the 
oil in the tube. The outer sleeve consists of a steel 
tube similar to the remainder of the pipe, but of larger 
diameter, and is welded at each end to collars welded 
to the normal pipe line (Fig. 35). The collars are of 
considerable length, so that if it is necessary to open 
up the joint the weld between the outer sleeve and the 
end of the collar may be cut away while still leaving 
sufficient length of collar for re-welding. The pipe is 
filled with nitrogen and a working pressure of 12 
atmospheres maintained by cylinders of gas con- 
nected to each end of the line through automatic 
regulating valves. The three-core cable is terminated 
in a trifurcating joint filled with oil and containing a 
barrier which seals off the gas pressure in the pipe 
line. Single-core tails are enclosed in copper tubes 
from the trifurcating box to the base of the sealing 
ends and all the oil contained in the sealing ends, 
copper tubes, and trifurcating box is maintained at 
the same pressure as the gas in the pipe lines by a 
bellows type compensator. 

When a high mechanical pressure is exerted on a 
cable, as in a pressure cable during heat cycles, there 





is a tendency for a migration of compound to the end 
boxes and terminals to occur accompanied by a move- 
ment of the cable tapes. By filling the cable end 
boxes and terminals with oil at a pressure approxi- 
mately equal-to that on the cable this can be ove.- 
come, but it is impossible to fill the end equipment 
with oil at the full pressure and to seal it. 

When the temperature of the system rises on load 
owing to thermal expansion, the oil pressure will 
increase to such an extent that there is a danger of 
bursting the terminals or of forcing oil back along the 
cable and possibly bursting the lead sheath. Even 
in the absence of these troubles it is possible that in 
the event of the system being cooled down rapidly a 
partial vacuum would be formed, resulting in an 
ultimate electrical breakdown inside the terminals. 
Moreover, in the event of the pressure on the cable 
being removed the oil pressure in the terminals would 
also have to be removed, otherwise the oil would be 
forced back along the cable and would possibly burst 
the lead sheath. To ensure that none of these troubles 
occur the pressure of oil in the terminals and end 
boxes is maintained under all conditions at a value 
equal to the gas pressure on the cable. 

This is done by connecting the terminals through 
oil pipes to a compensator A, Fig. 36, consisting of a 
collapsible metallic bellows B fitted imside a con- 
tainer C, so that gas pressure can be applied outside 
the bellows. The gas pressure is obtained by direct 
connection through a pipe D to the cable pipe line E, 
and as the end box F, terminals G, and bellows B 
are completely filled with oil, the oil pressure is auto- 
matically balanced against the gas pressure, as long 
as the bellows are free to move. Any thermal expan- 
sion of the oil can readily be taken up by the bellows 
which open and close as the temperature of the 
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Fic. 35—JOINT SLEEVE! 


system fluctuates, whilst still maintaining an approxi- 
mately constant oil pressure. Protective gear gives 
audible warning to the station attendant in the event 
of loss of pressure on the cable or end equipment, and 
also prevents damage to the apparatus itself in the 
event of such trouble. 

Three pressure gauges are fitted, H, to indicate the 
gas pressure in the pipe line J, the oil pressure in the 
terminals, and a differential pressure gauge K to 
indicate the difference in pressure between the gas 
and oil systems. All these gauges have electrical 
contacts for operating a Klaxon horn or other elec- 
trical device in the event of the pressure reaching 
abnormally high or low values or if the gas and oil 
pressures become unbalanced. For the protection 
of the flexible metallic bellows, two valves L and M 
are fitted on the oil inlet, and close automatically 
when the maximum compressed or extended position 
is reached. Hf oil leakage occurs in the end equip- 
ment, the bellows will collapse to the safe compressed 
limit. The oil valve L will then close and, since the 
bellowsare filled with an almost incompressible medium, 
further closure is impossible, even if the full pipe line 
pressure is maintained on the outside for a consider- 
able period. As the terminals are now disconnected 
from the pressure system, in the event of the oil 
leakage continuing the oil pressure will drop rapidly. 
The difference between the gas and oil pressures will 
be recorded on the differential pressure gauge, and 
audible warning will be given to the station attendant, 
whilst if, on the other hand, an excess pressure 
develops in the terminals or dividing boxes the oil 
will be forced back into the compensator and distend 
the bellows. When the limit is reached, the oil 
valve M closes and protects the bellows as before. 
The oil pressure will then increase in the terminals 
and the differential gauge will operate the warning 
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apparatus. To preclude the possibility of the ter- 
minals being damaged as the result of an excessively 
high pressure, a relief valve R is fitted to the oil 
manifold. A scale and pointer O fitted to the com- 
pensator shows the position of the bellows at any time. 

At each end of the line the battery of high- 


Gas Regulators 


at Stettin, Germany, 5 miles of three-phase, 0-2 
square inch, ‘‘S L,’’ 110-kV cable have been in service 
since 1936. A quarter of a mile of single-phase, 
0-2 square inch, 60-kV pressure cable has been in 
service at Muldenstein, Germany, since September, 
1934; 8 miles of three-phase, 0-15 square inch, 
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FIG. 36—-ARRANGEMENT OF PRESSURE COMPENSATING APPARATUS 


pressure gas cylinders is connected by means of 
a gas feed pipe S, and caters for any gas 
leakage from the system. As the battery is 
in two separate sections, it is possible to disconnect 
one system to replace empty cylinders, &c. The 
cylinders are connected to manifolds Q, and Q,, 
and the gas is fed through automatic pressure regu- 
lating valves P, and P, by means of which the 
minimum gas pressure in the pipe line can be auto- 
matically maintained at the required value. Excess 
gas pressure relief valves are fitted to the regulators 
to prevent excessive gas pressure being developed 
in the event of the regulators failing to operate in the 
normal manner. An illustration of the apparatus is 
given in Fig. 37. 

A barrier joint at approximately the middle of the 
pipe line not only serves as barrier joint for the cable, 
but by means of a diaphragm completely separates the 
gas in the two sections of the line. The joint is, how- 
ever, fitted with a by-pass and valve, so that the whole 
line may be operated as a single unit or the two 
sections may be isolated. When the installation was 
completed and under nitrogen gas pressure, electrical 
pressure tests for a 66-kV line, laid and jointed, were 
applied. A D.C. pressure of 132 kV was applied 
for 15 min. between each core and earth. The maxi- 
mum continuous rating of the line is approximately 
270 amperes, equivalent to 31,000 kVA. 

Although this particular installation works at 
66 kV, most of the preliminary experimental work 
had for its primary object the production of a 132-kV 
cable. In Holland, 100 m. of three-core, 0-285 square 
inch, “‘“S L.”’ pressure cable, working at 150 kV, have 
been installed at Arnhem by the Dutch Association of 
Supply Authorities for special long-time tests, whilst 


“HS O,” 55-kV pressure cable have been in operation 
at Cépmtihgne: Denmark, since December, 1934 ; 

2 miles of three-phase, 0-23 square inch “HS L,” 
60-kV pressure cable in Oslo, Norway, since Septem- 
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FiG. 37—PRESSURE COMPENSATING APPARATUS 


ber, 1935; and 3} miles of three-phase, 0-23 square 
inch, aluminium conductor, 50-kV, ““SL” cable in 
Brunswick, Germany, since September, 1936. 





(To be continued.) 








Superheated Steam and Locomotive 
Performance. 


EK. C. 


No. 


By 


TT writer has on previous occasions referred in the 
pages of THE ENGINEER* to locomotive experi- 
ments carried out by the Pennsylvania Railroad. 
These articles were based on the performance of a 
‘* Pacific’ type engine and an “ Atlantic,” both 
using superheated steam, and known as classes 
“K2sa” and “E6s” respectively, and the pre- 
sent contribution has reference to certain further 
tests made with the same “ Pacific’’ locomotive 
‘“* No. 877,”’ when special trials were made with the 
object of determining the effect of various degrees of 
superheat upon the performance of the locomotive. 
The tests of the “ Pacific’? and “ Atlantic’ type 
locomotives were fully reported upon in the Test 
Plant Bulletins, Nos. 18 and 21, and the data forming 
the basis of the present article is taken from the 
locomotive Testing Plant Bulletin, No. 24. 

The use of superheated steam as a means of 
increasing the power and efficiency of steam loco- 
motives has been established practice since about 
1910, and the results have since shown beyond ques- 
tion the enormous advantages offered by high-degree 
superheating. The economic advantages to be had 
from the use of superheated steam were manifest 
from the first experiments, but knowledge was 
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naturally lacking in the early days of superheating 
regarding the effect on locomotive performance as a 
whole of different degrees of superheat. For the 
purpose of obta.ning some information on the ques- 
tion, an elaborate series of trials was carried out by 
the Pennslyvania Railway on the locomotive testing 
plant at Altoona, Pa., with the idea of determining 
how greater or less degrees of superheat might be 
expected to influence locomotive performance. To 
enable these investigations to be carried out, a series 
of trials was made with a “ Pacific ’’ type passenger 
engine ‘“‘ No. 877,”’ Class ‘‘ K 2sa,”’ the boiler being 





successively fitted with modified superheater equip- 
ment in order to supply steam carrying different 
amounts of superheat at predetermined speeds and 
rates of cut-off. It is, of course, well known that for 
any given superheater and cylinders the amount of 
superheat present in the steam will vary with each 
change of cut-off at any given constant speed, the 
superheat rising as the cut-off is lengthened, and 
conversely decreasing with a shortening of the rate 
of admission. In like manner also any change in 
speed at any given cut-off will also increase or decrease 
the superheat, which will rise with an increase in 
speed and fall with a reduction of speed. Thus the 
actual effect on steam consumption and on the fuel 
rate of the superheat present for any set of running 
conditions becomes shrouded by other variables, the 
effect of which cannot be determined unless the super- 
heat can be directly varied independently of the 
engine running conditions. 

The Altoona tests were made with twelve different 
sets of elements, in six of which the lengths only were 
varied, one of which consisted simply of short return 
loops from the saturated to the superheated steam 
sections of the header. These loops did not enter the 
flue tubes, and the superheater was therefore of the 
smoke-box description, but with very small heating - 
surfaces. Other arrangements tried consisted of one 
single pass, one single pass with dummy returns, and 
three arrangements with thenormal typeof doublepass 
element, but having return loops of different lengths. 
A further arrangement tried included fitting spiral 
plates in the three-quarter return loop elements to 
try the effect of imparting a whirling motion to the 
steam, as it flowed through the superheater. This 
arrangement resulted in a very considerable pressure 
drop and relatively low superheat for a given rate of 
steam flow through the elements. The writer has not 
attempted an analysis of all these different trials, 
and attention is confined to five different element 
arrangements, the principal particulars and dimen- 
sions of which are shown in Table I. The heating 
surfaces given are based on the fire-box heating sur- 
faces with the arch tubes, the water contact surfaces 
of the tubes and flues, and the fire contact surface 
of the elements, the outside diameter of which is 
lyin. It should be stated that one of the ordinary 
double-pass arrangements had its elements lengthened 
so as to bring the return bends closer to the rear tube 
plate. The object of the dummy returns as fitted to 
one single-pass arrangement was to reduce the free 
area through the flues to that given with the ordinary 
four-pipe construction. 

In selecting the superheaters as set out in Table I, 
the writer considered that the comparison between 
the standard and extra length and the one-half 
length and the one-half length return arrangements 
might be interesting for the reason that the first two 
and the latter form types suitable in practice, whilst 
the one-half lengtli superheater furnished a low 
degree of initial superheat which gave very low 
amounts of superheat in the exhaust steam. The 
three-quarter length elements gave what may be 
called an intermediate degree of superheat. Thus a 
comparison is available between the performance 
with elements of standard four-pass design, but having 
their lengths gradually extended towards the fire-box. 

The degree of superheat obtained with each of the 
five superheaters was between the under-mentioned 
limits for the different cut-offs, which varied from 
15 to 45 per cent. The numbers correspond to those 
given in Table I. 


Superheat. 

Deg. Fah. 
149-0 to 265- 
146-7 to 297 
82-2 to 146- 
105-0 to 189- 
146-1 to 278- 


Superheater. 
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THE LOCOMOTIVE. 

The “ Pacific” type engine forming the subject 
of these tests had the following leading dimensions, 
and, with the exception of certain changes, the 
principal of which were those made in the super- 
heater equipment, was as tested previously on the 
plant, and as reported upon in Bulletin No. 18. 
24in. by 26in. 
l4in. diameter 


80in. diameter 
Walschaerts 


Cylinders (two) 
Piston valves 
Driving wheels 
Valve gear . 
Heating surfaces— 


Tubes and flues.. 3436-27 sq. feet 





Fire-box and arch tubes . Ny 208-02 ~ 
Superheater (standard) fireside 989-32 * 
Total combined 4633-61 

Grate area . , 53-72 on 


The entitle of the hasting surfaces given above 


TaBLe I.—Particulars of Superheaters. 














Superheater arrangement. Standard. Half Half lrhreo- quarter Extra 
| return. length. length. | length 
l. | 2. 3. } 4. } 5. 
} — 
Heating surfaces, ame feet : } 
Boiler only : = 3644-3 | 3644-3 3644-3 | 3644-3 | 3644 -3 
Superheater only . 989-3 | 762-7 515-13 | 755-68 | 1059-2 
Combined ‘. 4633-6 4407-0 4261-43 4399-98 4703-5 
Length of superheater i in ’ boiler flues, feet inches 19—0 19—0 9—0} 14—0} 20—5 
Ratio of length of elements to inside diameter 848 648 | 434 643 907 ; 
Tube and flue length, inches... ... 250-08 | 250-08 | 250-8 250-8 | 250-8 — 
Tubes, number and diameter outaide, inches. 250—2-25) 250—2-25 (250—2-25 | 250—2-25 | 250—2- 25 
Flues, number and diameter outside, inches__... | . 32—5-5 32—5- 32—5-5 32—5:5 | 32—5-5 
Weight of superheater, Ib., header not included... - 5776 4492 3108 | 4348 | 6000 
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and as shown in Table I are supplemented by the 
following data relative to the free areas through the 
boiler :— 

Net area for 


passage of gas. 
Tubes, 2}in. diameter outside 3-142 ne 
Flues, 5}in. diameter outside 15-156 =, 
Total— 
Tube area, 202 x 3-142 -+» = 634-68 a 
Flue area, 32 x 15-156 -- = 484-99 ” 
Free area .. 2 <eue BERO*OT > 
Per cent. of total area taken up by 
superheater 3 43-2 
Total free area as ia cent. of the © grate 
surface ... 4-4 








The~superheat corresponding to these evaporations 
were 88 deg. and 265 deg. for the one-quarter length 


and standard superheaters respectively. Tests made’ 


at 15, 25, and 35 per cent. cut-offs were of 1-5 hours 
duration each, and all figures given for these cut-offs 
are the mean results observed over this period. The 
tests made at 45 per cent. and over each lasted one 
hour only, and the data given are based on the mean 
performance during this time. The results given in 
the complete report, Bulletin No. 24, furnish, in 
addition to the average figures for 1-5 hour tests, 
those obtained during the last hour for each run, and, 
as would be expected, the mean superheat recorded 
is slightly higher than the mean for the complete 
































The boiler had a oe type of fire-box without! test. The differences are, however, small, varying 
Taste II.—Test Conditions, Pressures, and T cmperatures. 
as cae BB eh BO esa ee - 
Test conditions. Pressures, lb. per sq. inch. |§ Supschan, deg. Feb. - Arrange- 
— Actual ment 
Test No. | cut-off | i Branch Pressure | Least Beonill | of 
| R.p.m Cut-off. | percent.| Boiler pipe. | loss. back. pipe Exhaust. a 
Beratitets ee! iif Ei et ae a ie 
87 | 240 | (15 21-6 | 206 | 200-3 | 5-7 2-2 | 149-0 
89 | 240 25 29-8 | 206 |} 194-2 | 11-8 4:0 | 210-3 28-6 aie 
91 | 240 | 35 42-9 | 205 194-7 | 10-3 7-9 | 253-7 67-2 
93 | 240 45 50-7 | 206 175-0 | 31-0 13-1 | 265-8 83-6 
46 240 15 ; 20-7 | 206 196-6 | 9-4 2-4 146-7 0 
48 240 25 | 28-8 | 205-5 | 193-5 | 12-0 4:8 | 214-4 13-2 | } return 
50 240 | 35) | 42-3 | 205-5 | 187-5 | 18-0 8-0 | 272-4 62-2 | 
52 240 45 50-4 | 205-5 | 180-1 25-4 | 12-9 | 297-5 98-5 | 
23 | 240 15 | 20-3 | 204-5 197-2 | 7:3 5:7 | 82-2 0 
26 | 240 25 28-3 204-0 190-5 | S-S. | 8-3 | 115-3 6-6 i length 
27 240 | 35 41-9 | 204-5 183-5 21-0 11-6 146-9 3-0 
29 | 240 | 45 49-3 205-0 178-0 27-0 15-8 146-9 8-6 
at. woe are | | 205-9 | 199-0 | 6-9 4:4 | 105-0 0 
7 | 240 | 2 | 30-2 | 205-8 193-1 | 12-7 j 6-7 | 153-2 | 2-5 |} length 
19 | 240 | 35 | 41-2 | 206-0 188-1 | 17-9 11-1 | 180-5 3-3 
210; 240 | 45 49-3 | 205-9 179-1 | 26-8 | 15-0 | 189-3 14-6 
| 
55 20 | «61s | «(21-5 | 206-0 198-6 7-4 | 2-3 | 146-1 | 0 
57 240) =| 25 30-8 206-0 193-8 | 12-2 | 4-4 | 219-0 | 23-4 Extra length 
59 240 | 35 | 42-6 205-5 184-9 | 20-7 | 8-2 | 260-1 | 57-9 
61 240 | 45 51-8 205-4 175-7 | 29-7 | 12-9 278-1 89-0 
jae 











a combustion chamber, and the length of the flues 
and tubes was 250-08in. Referring to the table 
giving the particulars of the various superheaters, it 
will be noted that the standard and one-half return 
arrangement are given as being 19ft. in length. This 
gives about 2ft. for the distance between the rear 
tube plate and the return bends. Im all cases the 
lay-out of the tubes and flues remained the same. 
As tested previously, the cylinders had 14in. piston 
valves, but at the time these tests were made the 
engine had 12in. piston valves. 


SUPERHEATER TESTs. 


The principal tests with each size and arrangement 
of superheater were made under identical running 
conditions at one uniform speed in revolutions per 
minute, and at varying rates of nominal cut-off. The 
cut-offs employed are as shown by Table II for those 
tests, the results of which are to form the subject of 
this article, though in addition to runs at 45 per cent. 
cut-off for each superheater there was also a test at 
50 per cent. cut-off. For certain of the superheaters, 
those of smaller dimensions, the longer rates of 
admission could not be used, because with the lower 
superheat the evaporative power of the boiler was 
attained with earlier cut-offs at the same speed. As 
a case in point with the one-quarter length super- 
heater the equivalent evaporation at 35 per cent. 
cut-off reached 63,225 lb. per hour, whereas at 45 per 
cent. cut-off the evaporation was 64,861 lb. per hour 
with the standard superheater giving higher steam 
temperatures. On the basis of the actual water delivered 
to the boiler, this reached 48,224 lb. per hour at 45 per 





cent. cut-off with the standard superheater, and for the 


approximately between the limits of from 2 deg. to 
8 deg. Fah. 
The engine test conditions and particulars of the 





chart, published in Mechanical Engineering, February 
1926, which is based on data obtained through the 
courtesy of the A.S.M.E. Committee on the Properties 
of Steam. A comparison made of the heat added to 
the steam by the different superheaters, each made 
up of the same number of elements, shows how the 
superheat varies with the length of: the elements as 
they extend towards the rear tube plate and, at the 
same time, are exposed to definite proportions of the 
total quantity of the hot gases liberated by the fire- 
box, for as the tubes and flues in all cases were 
identical, also the diameter and number of the 
elements, the relative free areas through the tubes 
and flues remained unchanged. The one-half return 
superheater was in all respects like the others, except 
that in place of the return portions of the elements 


passing forward again to the smoke-box, they 
only returned about one-half the distance. Thus 
each element was shorter than for the stan- 


dard and extra length and about equal to the 
three-quarter length superheater, and although 
equal to the latter m heating surface and 
considerably less compared with the two former, 
it will be seen that it furnishes a better superheat 
than either the standard or the extra length 
arrangements, and a very much higher superheat 
than that obtainable with the three-quarter length 
equipment. 


SUPERHEATER PERFORMANCE. 


The performance of the five different superheaters 
is given by the already mentioned Tables II and IIL 
and also by Tables IV and V, which present an analysis 
of the evaporations for the boiler and superheaters 
separately. 

Referring in the first place to ‘lable LI, there are 
shown the engine running conditions with the nominal 
and actual cut-offs ; then follows the observed steam 
conditions as regards pressures, and also the super- 
heat present in the steam in the branch pipes, and 
therefore practically as delivered to the engines, and 
also the superheat present in the exhaust passages. 
The superheat is that given to the steam at branch 
pipe pressure and temperature. The value of the 
superheat as expressed by the additional heat units 
given to the steam supplied to the engines is equal to 


TaBLE IV.—Boiler and mete Pegpremane 

















| | 
Coal per sq. ft. Water to Total equiv. | Equiv. evap. | Steam to Equiv. evap., Boiler 
Test Ni of grate boiler, evaporation, | boiler only, superheater, superheater, efficiency, 
per hour, Ib: per hour, Ib. per hour, Ib. per hour, Ib. per hour, Ib. | per hour, lb. per cent. 
87 44-3 21,803 28,044 26,134 21,42 1,910 78°6 
89 67-2 29,453 38,895 35,285 29,326 3,610 | 72-0 
91 112-9 38,481 51,684 47,190 37,942 5,490 | 56-9 
93 138-1 48,224 64,861 57,951 | 46,594 6,910 58-4 
46 CO] CS-6 22,787 | 29,134 27,169 22,614 1965 | 70-1 
48 | 71-8 31,130 | 40,629 36,759 30,927 | 3,870 70-2 
50 | 98-6 39,322 52,794 45,719 39,076 | 6,075 65-3 
52 139-5 47,612 64,497 56,687 47,093 | 7,810 57-4 
! 

23 | 52-4 25,156 131,302 30,040 24,877 1,262 74°5 
25 | 82-1 | 34,874 | 43,973 41,212 34,723 2,761 } 66-7 
27 | 115-2 44,801 | 57,111 53,251 | 44,514 3,860 61-8 
29 | 168-1 54,676 69,819 65,199 53,883 4,620 51-7 

| | 
15 | 44-9 22,501 | 28,256 26,806 22,329 } 1,450 } 17°3 
17 | 70-9 31,008 39,808 27,338 30,772 | 2,470 | 68-9 
19 99-5 40,455 52,432 48,614 40,062 3,818 64-7 
21 152-5 50,512 | 65,643 60,733 50,135 4,910 52-8 

| 

55 44-8 | 21,911 | 28,103 25,964 21,732 2,139 78-0 
57 64-2 30,444 40,193 36,358 30,119 3,835 77-7 
59 111-0 38,891 52,140 46,510 38,539 5,630 59-9 
61 156-1 | 47,476 63,960 56,750 46,106 7,210 52-3 


steam pressures and temperatures are given in 
Table If and the performance of the five different 
superheaters is shown by Table III. The data con- 


TaBLe III.—Superheater Performance. 


Steam, heat content 
































Steam pressures, | 
Ib. per sq. inch. | Temperatures, deg. Fah. B.Th.U. above 32 deg. Fah. 
Test No. bt Branch Sat. steam at| Bra Branch pipe Branch Added by 
Boiler. pipe. | Boiler. | branch pipe, superheat. Boiler. | pipe. superheater. 
j | pressure. | 
87 «| ~—(206 200-3 «| = 390-0 =| Ss 388-0 | ~—s:149-0 1199-7 | 1286 86-3 
89 206 194-2 390-0 385-3 } 210-3 1199-7 1319 119-3 
91 205 194-7 | 389-5 385-5 253-7 1199-7 1340 140-3 
93 206 175-0 | 390-0 377-6 265-8 1199-7 1344 144-3 
46 206-0 196-6 390-0 386-4 146-7 1199-7 1284 84-3 
48 205-5 193-5 389-6 385-2 214-4 1199-6 1321 121-3 
50 205-5 187-5 389-7 382-7 272-4 1199-6 1350 150-3 
52 205-5 180-1 389-7 379-7 297-5 1199-6 1361 161-3 
23 204-5 197-2 389-0 386-8 82-2 1199-6 1249 49-3 
25 204-0 190-5 389-7 383-9 115-3 1199-5 1267 77-3 
27 204-5 183-5 389-5 381-0 146-9 1199-4 1284 84-3 
29 205-0 178-0 389-6 378-9 146-9 1199-6 1283 83-3 
15 205:9 199-0 389-5 387-0 105-0 1199-6 1263 63-3 
17 205-8 193-1 389-3 384-0 153-2 1199-6 1288 78-3 
19 206-0 188-1 390-0 382-7 180-5 1199-7 1302 92-3 
21 205-9 179-1 390-0 379-0 189-3 1199-7 1305 95-3 
55 206-0 198-6 390-0 387-0 146-1 1199-7 1285 85-3 
57 206-0 193-8 390-0 385-3 219-0 1199-7 1323 123-3 
59 205-5 184-9 389-5 381-5 260-1 1199-6 1342 142-4 
61 205-4 175-7 389-5 377-8 278-1 1199-6 1351 151-4 








one-quarter length superheater at 35 per cent. cut-off 


this rate of evaporation was already attained, the} and the heat values for the steam conditions given 
actual feed water delivered being 49,903 lb. per hour. 





tained in this table are taken direct from the bulletin 


have been compiled by the writer from the Méllier 


the heat units in the steam at the pressure and tem- 
perature conditions in the branch pipe between the 
superheater and the engines, less the heat in the 
boiler steam, and it must be remembered that the 
throttling action of the superheater units which 
results in the pressure drop, or, in other words, 
the difference in the boiler and branch pipe 
pressures, tends to add to the branch pipe super- 
heat. This addition to the superheat is, however, 
slight, for, taking the case of test 93, Table 
II, the boiler pressure is 206 lb. or 220-7 lb. 
absolute, and in the branch pipe 175 lb. or 
189-7 lb. absolute per square inch, a difference 
of 31lb. per square inch, representing a super- 
heat of about 3 deg. Fah., caused by the wire- 
drawing action of the superheater. This is 
the maximum pressure drop between the boiler 
and branch . pipes shown, and therefore the 
maximum superheat obtained through this loss 
of pressure. 


COMPARATIVE SUPERHEATER PERFORMANCE. 


The data required in order to compare the per- 
formance of the different superheater arrangements 
are collected in Tables IV and V. The first-named 
gives the total actual and equivalent evapora- 
tions and the steam delivered to the superheaters 
as taken from the tests records. The work 
done by the different superheaters has been 
calculated from the computed heat values in 
B.Th.U., added to each pound of steam during 
its passage through the elements, and from the 
weight of steam supplied to the superheater per 
hour. 

The difference between the work done by the super- 





heater expressed in terms of equivalent evaporation 
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TABLE V.—Comparative Performance, Boiler and Superheater. 




















Equivalent evaporation water, lb. per hour per sq. ft. of Ratio of superheater Ratio of superheater 

heating surface. to boiler equivalent to boiler equivalent 

: -—-~ evaporation per evap. per sq. ft. of 

Test No. Boiler and | Boiler only. | Superheater hour, heating surface per 
superheater. only. hour. 
87 6-52 7-15 1-93 0-073 0-269 
89 8-40 9-70 } 3-55 0-102 0-366 
91 11-10 12-80 5-55 0-116 0-432 
93 14-0 15-78 | 7°07 0-118 0-447 
46 6-60 7:42 2-57 0-072 0-346 
48 9-20 10-08 5-07 0-105 0-502 
50 12-21 12-80 | 7-97 0-130 0-621 
52 | 14-67 15-51 | 10-21 0-137 0-667 

| 

23 | 7-35 8-24 2-44 0-042 0-296 
25 10-30 11-30 5-34 0-067 0-472 
27 13-40 14-60 7-46 0-072 0-510 
29 16-36 17-83 8-94 0-0708 0-501 
15 6-42 7°34 1-91 0-054 0-260 
17 9-06 10-22 3-26 0-066 0-318 
19 11-95 13-30 | 5-02 0-078 0-377 
21 14-80 16-65 6-50 0-081 0-392 
55 5-96 7-11 2-02 0-082 0-281 
57 8-54 | 9-90 3-65 0-105 0-367 
59 11-05 12-80 5-31 0-126 0-414 
61 13-05 15-51 6-80 0-125 0-437 








and the total as for the steam plant as a whole is the 
The 
last column in Table IV shows the efficiencies of the 


work done by the boiler heating surfaces only. 











superheater and boiler evaporation is from 4 to 7 per 
cent, for that furnishing the higher superheat, 
the superheater evaporation lies between the limits 
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Fic. 1—BOILER EFFICIENCIES WITH DIFFERENT DEGREES OF SUPERHEAT 


boiler and superheater combined. The comparison 
is carried further by dividing the combined heating 
surfaces in square feet into the total equivalent 
evaporation, and the heating surface of the boiler 
only and of the superheater into the respective 
equivalent evaporations, and then by expressing as 
a ratio the work done by each superheater with that 
performed by the boiler. The last twocolumns of Table 
V contain this information based on each unit complete 
and also on the basis of each square foot of heating 
surface. In making these comparisons the heating 
surfaces as given in Table I are used. 

Referring again to Table IV, it is interesting to 
note that of the total water delivered to the boiler per 
hour, approximately 98 per cent. is delivered to the 
superheater and to the engines. Further, the weight 
of steam supplied to the cylinders with each 
superheater arrangement shows how the quantity 
of steam required varies with the superheat when 
the revolutions per minute and the cut-offs are 
constant. 

It has already been observed that as a super- 
heater the one-half return arrangement, Tests 
46 to 52 inclusive, gave the best results, while 
from Table III it will be seen that the one-half 
length superheater, Tests 23 to 29 inclusive, 
furnishes a lower superheat throughout. The 
maximum steam temperature obtained with these 
two superheaters was 677 deg. and 525 deg. 
Fah. By comparing, therefore, the performance 
of the two, we can see how what may be 
termed high and low degrees of superheat affect 
the working of the steam plant, and, later, 
the working of the engines. The evaporative 
performance of the boiler and superheaters com- 
bined is shown by Table IV which therefore 
gives information as to the effect of variations 
in the proportions of the evaporative and super- 
heating surfaces. As would be expected, the 
boiler having the larger water heating surfaces 
relative to the superheating surfaces shows a higher 
equivalent evaporation, it being possible to obtain 
a greater heat transfer across the heating surfaces, 
the heat content in each pound of steam being lower, 
as shown in Table III. The evaporative power of 
the boiler having the larger water heating surfaces 
is readily appreciated when the data given in Table V 
are considered, because it is there shown that whereas 
for the boiler and superheater generating steam with 
low superheat, the ratio of proportion between the 


of 7 and 13-7 per cent., compared with the work 
done by the boiler. In addition, the last column in 
the table, which gives the relative effectiveness of 





the water and superheater heating surfaces, shows 
that per square foot of heating surface the evapora- 
tion of the superheating surfaces is between the 
limits of 34 and 66 per cent. for the half-return 
superheater and from 29 to 50 per cent. for the one- 
half length arrangement which supplied the lowest 
superheat. 


BoILerR EFFICIENCIES. 


The foregoing remarks on the relative evaporations 
lead to a consideration of the efficiencies of the steam 
plant when the steam generated carries different 
amounts of superheat. The boiler efficiencies are 
given by Fig. 1, where the efficiency per cent. is 
plotted against the rate of firing dry coal lbs. per 
square foot of grate per hour. There are only four 
points for each of the different lines in the plot, for 
the reason that only four different cut-ofis are under 
consideration. However, the average lines drawn 
for the several plotted points for each superheater 
appear to give at any rate an approximate idea of 
the relative efficiencies. There seems little to choose 
between the different superheater arrangements, 
though at low rates of firing the larger heating sur- 
faces seem to be the more efficient. The one-half 
return superheater, Tests 46 to 52 inclusive, appears 
more uniform in its performance than the others, and 
from the run of the average lines as drawn seems to 
show a useful advantage at high rates of firing, 
owing to the higher steam temperatures obtained. 
This particular superheater has a large propor- 
tion of its heating surface in the hottest part 
of the boiler, and the steam before travelling 
to the cooler part at the smoke-box end is 
probably fully superheated. The calculated equiva- 
lent evaporations obtained with the one-half 
return elements are higher than for any of the 
other superheaters. 

As already mentioned, comparing the boiler effi- 
ciency with the different superheaters, there appears 
little to choose. Furthermore, any comparison made 
based on the data furnished by these tests does not 
seem to show that a locomotive boiler supplying steam 
superheated between the limits of about 80 deg. and 
147 deg. Fah. is any more efficient than one supplying 
steam carrying a superheat varying from 147 deg. 
to as much as 297 deg. Fah. Basing evaporative 
performance, however, on the rate of cut-off with 
given cylinders, and at a given speed, while the results 
are not plotted, an inspection of the particulars given 
in Table IV immediately shows that the water 
required at a given rate of admission is considerably 
less at high superheat temperatures, and that the 
combined efficiencies are distinctly higher. These 
results appear true within the limits of these trials, 
but to what extent they might have been modified had 
the superheaters been applied with tube and flue 
arrangements desighed to accommodate super- 
heaters of a specific design, each giving super- 
heats equal to those shown for each of the 
several cut-ofis, cannot, of course, be definitely 
stated. ‘ 





(To be continued.) 








Flow of Fluids Through Openings 
in Series. 


By F. DOLLIN, B.Sc. (Eng. 


HE problem of calculating pressure-quantity 
relationships for the flow of a fluid through a 
number of openings arranged in series is one that is 
fundamental in turbine design. It is the problem of 
the labyrinth packing used to restrict the leakage of 
steam occurring at the neck glands or dummy 
balancing pistons of a steam turbine. It is also the 
problem of the flow of steam through the blading of 
a multi-stage turbine, particularly a multi-stage 
reaction turbine. 

At first sight there would appear little similarity 
between the flows through a labyrinth and through 
reaction blading, for in the former everything is done 
to impede the flow while in the latter everything is 
done to facilitate it. Nevertheless, they have elements 
in common, as may be seen from the following con- 
siderations. 

In a labyrinth the pressure drop across each con- 
striction of area produces a relatively high velocity 
which is destroyed by a baffle before the steam is 
able to approach the next constriction. In a reaction 
turbine, the comparatively high velocity generated 
by expansion of steam in any row of blades becomes a 
low velocity at inlet to the next row of blades due to 
the relative motion between the two rows. In the 
labyrinth the individual expansions are practically 
adiabatic, and the velocity is almost completely 
destroyed between throttlings. The individual expan- 
sions in the turbine blading are not quite adiabatic, 
but are performed with high efficiency, and the losses 
are offset by the fact that the velocity can never be 
reduced to zero by the relative motion of the blade 
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rows, so that there is always some carry-in of kinetic 
energy. In both cases, therefore, the flow can be 
considered as a series of adiabatic expansions, each 
generating a velocity which is reduced to zero before 
the next expansion can take place. The essential 
difference between the two is that in the labyrinth 
the velocity is destroyed by impact and turbulence, 
while in the turbine the velocity is used up in doing 
useful work. For the purposes of mathematical 
analysis this difference, as will be shown later, is 
completely covered by adjustment of the exponent 
K in the expression pV*=constant, where p and V 
are the pressure and volume between any two adjacent 
constrictions in the labyrinth or between any two 
stages in the turbine. 

Before proceeding to the mathematical treatment, 
reference must be made to the work of H. M. Martin, 
who published his well-known equation for the flow 
of steam through a labyrinth as long ago as 1908, 
and in a later publication produced it parenthetically 
in the course of a mathematical treatment of the flow 
of steam through turbine blading. The method here 
given treats the problem with full generality and 
avoids certain difficulties that make Martin’s work by 
no means easy to follow. 

Considering the flow of steam through any one of 
the labyrinth constrictions or blade passages, we 
have the three fundamental equations 


Cc? Pr 
2g =—|V.dp (1) 
* Pra 














* Heaton Works, Newcastle-upon-Tyne. 
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(2 
(3) 


~ 


Q-F A, 


pV*=constant=h 


in which C=velocity of flow in feet per second ; 
A=area of any constriction or blade passage 
in square feet ; 
V=specific volume in cubic feet per Ib.; 
p=absolute pressure in lb, per square fcot ; 
Q=quantity of steam flowing in lb. per 
second ; 


K-1 


K 
—Pr 


K 


K 


and the suffix r refers to the conditions at any con- 
ea .. 1 K—1 
= K 
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striction or passage r of the series. 
7 K—i E | 


From equations (1) and (3) we get 
(4) 
and from (2) and (4), after slight reduction 
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by expanding by the exponential series and dividing 
numerator by denominator. 
O (log x)? denotes terms of order (log x)* or more. 


Hence by (6) 
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Hence, summing over the N expansions 
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The summation process which produces equation 
(7) is legitimate only if equation (3) can be taken as 
applying to the overall condition curve of the fluid 
as well as to each individual expansion. In turbine 
blading this condition is practically fulfilled, but in a 
labyrinth gland the overall condition curve is pV 
=constant, whereas for each individual expansion it 
is approximately p V'3=constant. The summation 


2 
can then be justified only if (42) for each expansion 
LE 


is comparatively small, for it may easily be shown, 
Pr1—Pr 


by expanding equation (5) in powers of 
Pr 


A Sa 
= ~j that Q* is independent of K if squares of SE 


can be neglected. Provided this limitation is 
observed the summation is legitimate, the value of 
K to be used being that corresponding with the over- 
all condition curve. 





The first approximation to 9 (x) is on 7 If we 
adopt this, equation (7) becomes 
1 
K+1 K+1 
: , eS | nk I 
K K 
Po —Pw Sed ato : (3) 
2K g bust aT 


Equation (8) is capable of direct application in 
calculating pressure-quantity relationships for a given 








labyrinth or a given set of blading. For labyrinth 
calculations the quantities usually known are po, 


pw, h, and ¥ x4, while K is 1-0, ‘The object of the 


caleulation is then to find Q, which follows at once 
when the known values are inserted in equation (8). 
For blading calculations the quantities usually 


l : 
AY and A, and the value of K will 
approximate to that for adiabatic expansion. The 
object of the calculation is then to find po. Equation 
(8) may be rearranged in the form 

K+1 


(22) a 
ag sal SS = 
Py 


If we assume K, every term on the ebhdiona side is 
known and the pressure ratio po/py can be obtained. 
If a large number of computations are to be made, a 
saving of time may be effected by plotting po/py 
K+ 

against (po/pPy) = to any chosen value 
On logarithmic paper the plot will, of course, 
straight line. 

The chief uncertainty in using equation (9) for 
blading calculations lies in the choice of the value of K. 
For any given combination of po, py, and A the mass 
rate of flow of steam through a given set of blading 
will vary slowly but appreciably with the velocity 
ratio. The appropriate value of K to be used need 
not correspond exactly with that of the condition 
curve, because of the involved relationship between 
efficiency and carry-over of kinetic energy from stage 
to stage. In fact, just as the variation of blading 
efficiency with velocity ratio can only be determined 
by direct experiment, so the variation of K must be 
determined experimentally. 

When all the values of A, are the same, as is usually 
the case in an axial flow labyrinth, we have, calling 
this constant area A, 


known are Q, py, & 


K+1 1 Vx l 
= XQ? SA 
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and equation (7) becomes 
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tid ll . (10) 
K+1° Vo N 
PuttingK = 1, this becomes 
9 (Pi —?s) 
Q=2 Po VoN (LL) 
which is Callendar’s equation} for a labyrinth. 
aa 
The approximation © @)=— used to obtain 
17 A; : 
equation (7) is satisfactory ite. = =. say, is very 


small. Equations (8) or (9) must not, therefore, be 
used for the calculation of low-pressure blading or 


other blading where ae per row is large. A better 
approximation is obtained by taking 
Sas ee. : 
9 ()=—E [1 un vd log x | (12) 

We then have 
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It is impossible to apply equation (13) directly to 
blading calculations on account of the variation of A, 
in a way that bears no simple or consistent relation 
top. Itis, however, easy to show that the expression 





log Prov 
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py — Pe may without much error be replaced 
r= ‘ 
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by the expression the difference 


being of the second order. We then have, very 


approximately, for blading 


1 ; 
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Equation (15) is most easily solved by approximation. 
First obtain an approximate solution by equation (9) 


and then substitute the value of 8 obtained in the 
N 


right-hand side of equation (15). 





+ C.f. “ Properties of Steam,” page 265. 





For the mt of constant area we have from (13) 
Pr-1 
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which is the formula given by Martin. 





C.f. ** Steam 


Turbines,”’ page 170. 
The special case K=co is that of an incompressible 
fluid, for the condition curve then becomes 


V=constant. Making this substitution the formule 
(10) and (17) both reduce to the exact formula. 


Q a,/? 9 (Po =p) 


which is the formula for the flow of water through a 
gland. 

The degree of accuracy 
be determined analytically, 


(19) 


of each formula may 
Formule (10) and (11) 


are applicable if Le Po can be neglected in com- 
N = Pr 


parison with unity. When this is not so, it may be 
shown that formule (17) and (18) are applicable if 


1 29? . 5 2 ‘ : , 
(5 log be) is negligible in comparison with unity. 
. N 


: A + Prey : 
When (=?) is not negligible at all points of 
p 


expansion the summation process of equation (7) is 
invalid. There is then no constant value of K which 
may, without sensible error, be associated with every 
term of the series. The maximum error will occur 
when the equations are applied to calculate the flow 
through a single orifice or row of blades across which 
the critical pressure drop exists. In this case the true 
K+ 


equation for the diochenap is 
es 
Le) @*] om» 
Po. 


29 K po 
° Ri K~1N, 
Taking N=1, K=1-3, and, consequently, pc/Po 
-0-547, equation (10) gives a quantity equal to 

1:29 times the true quantity, while equation (17) 
gives 1-06 times the true quantity. The treatment 
here given is not intended to apply to such conditions 
and breaks down completely when the pressure ratio 
exceeds the critical. Other methods must then be 
adopted, such as, for instance, that given by Callendar 
n ‘ Properties of Steam,” page 265. 

In conclusion it may be noted that the approxima- 
tion N+log 22 rs © in Martin’s formula (18) is an under- 
estimate of the exact expression. It would therefore 
appear that Callendar’s remark (see “ Prope rties of 
Steam,” page 267) that Martin’s formula gives results 
which are always a little too small is incorrect if the 
expansion follows the law p V=constant. 








SALT PRODUCTION. 


Sart is produced in three ways in the United 
States. It is mined in the solid, like coal; it is dissolved 
by pouring water into the salt deposits and the brine then 
pumped out, and it is evaporated from sea water in large 
shallow ponds. This last process is worked on a large 
scale in low lands adjacent to San Francisco Bay, where 
the soil is a dense clay that becomes impermeable after 
long flooding with sea water. Dykes 12ft. to 15ft. wide on 
top outline the ponds, a height of about 3ft. being sufficient 
for the highest tides. As far as possible the sites are below 
high tide level, in order to minimise the pumping of the 
large volumes of water required. The concentrating 
ponds, in groups of ten or twelve, cover an area 20 to 50 
acres, and about 10 acres of these ponds are allowed to 1 acre 
of erystallising pond. The bottom drains to outlet gates. 
Harvesting machines have been developed in recent years 
and are gradually replacing hand labour. Sea water is 
taken in through automatic gates during the period from 
April to October, depending on the rains, the salt content 
being then from 3 to 34 per cent. It is moved gradually 
through the ponds to the one containing a saturated 
solution or “ pickle,” which is then pumped to the 
crystallising ponds. Pickle is added until undesirable 
salts, such as magnesium chloride, begin to crystallise. 
Harvesting begins in August and must be completed in 
December on account of the heavy rains in January.’ The 
salt, in layers 4in. to 6in. thick, may be shovelled by 
hand on to belt conveyors or loaded directly into small 
side-tip wagons on a narrow-gauge track and hauled in 
trains by petrol locomotives. The machines consist of 
revolving picks and blades which break up the salt and 
deliver it to a conveyor discharging into small cars along- 
side. The machine travels on endless crawlers. From the 
stock piles the salt may be delivered directly or after 
washing. A better quality is washed and dried, and the 
best quality is pumped to a refinery, where it is treated in 
hot evaporators. 
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The German 


No. 


Motor Roads. 


(Continued from page 202, August 20th.) 


THE AUTOBAHN NETWORK. 
TVHE map Fiz. 3 (ante) shows the routes planned for the 
network of new roads. While all these roads are 
being built or will probably be built to Autobahn 
standards a number of them can be considered of 
greater importance than the rest. These main routes 
are tabulated below and the mileage of each completed 





” 


that the “ mouth ”’ of each feeder road is divided by 
a triangular island, and that there is a grass-grown 
strip, 2 m. wide, separating the Autcbahn from the 
access road. Vehicles entering the Autobahn travel 
for 100 m., on a lane behind this strip parallel with the 
main carriageway and are thereby enabled to gather 
speed before intermixing with the traffic upon it. 











FiG. 7-AUTOBAHN BRIDGE AT SAALEBRUCKE 


at July Ist lust is also given. Conventionalised 
marking on the map shows the progress of each 
section. 

Lubeck— Hamburg—-Hanover~ Gottingen—Cassel 


Frankfurt-Karlsruhe inl S Sate Cena neat ages 
Konigsburg—Stettin- Berlin. Leipzig- Nurnberg 


157 


Munich ied. “Sea, vee eta ea ee 246 
Karlsruhe-Stuttgart-Ulm-Munich-Salzburg 754 
Dortmund—Cassel-Erfurt—Dresden—Breslau 63 
Ruhr—Hanover-Berlin—Frankfurt ey 151 
Hamburg~Berlin-Breslau—Gleiwitz—Beuthen 644 
Hamburg—Magdeburg—Halle- Leipzig—Dresden . 24 
Emmerich — Duisburg —- Cologne — Frankfurt 

Nurnberg—Passau A ee ee) eee 37 
Aachen — Cologne - Dortmund - Osnabruck 

Bremen—Hamburg A les © dee Bes. ds 44 
Total mileage completed July Ist, 1937 860 


It will be seen that every district of the country is 
served and that in many cases the roads have been 
carried as far as the frontiers with the intention that 
they shall link up with new motoring roads across 
the borders, if and when they are constructed. 
Another interesting point to notice is that none of the 
roads pass through Berlin, which is surrounded at 
a considerable distance from the centre by a ring road. 


Roap JUNCTIONS. 


A reference to the map shows that at numerous 
places there are junctions between the new roads. 
In addition, it is necessary to allow access to the new 
highways from the ordinary roads of the country. 
In order, however, not to interfere with the main- 
tenance of high-speed traffic flow, the number of 
access points is strictly limited only to the more 
important ordinary roads, and the distance between 
access points is as much as 15 kiloms. to 20 kiloms. 
All other roads are carried under or over an Autobahn 
without any connection with it. 

In no other country, with the possible exception of 
the United States, has the problem of the design of 
road junctions to suit high road speeds been so care- 
fully considered as it has in Germany, where the rapid 
progress made in the building of the Autobahn net- 
work has made the study of the problem urgently 
necessary. Several interesting structures have already 
been built, while others are under construction. The 
types of junctions may be broadly divided into three 
types, accesses from ordinary roads, bifurcations of 
an Autobahn, and the crossing of two Autobahns. 
The first mentioned may be further subdivided into 
cases where the ordinary road continues over and 
beyond the Autobahn and cases where it joins the 
Autobahn and continues no further. Typical designs 
for these types of access are shown in the drawings 
A and B on page 226. The chief interest lies in the 
arrangement at the points where the feeder roads 
from each side'join the Autobahn. It will be observed 





In a similar way vehicles leaving the Autobahn must 
be given space in which to reduce speed ; but in order 
to allow mistakes to be rectified and because a vehicle 
travelling fast needs more room, no grass strip inter- 
venes on this side between the lane and the carriage- 
way. A connecting lane between those for entrance 
and exit allows a driver who has mistakenly turned 


the curves are more severe and the gradients steeper. 
Occasionally, where the distance between access points 
would otherwise have become unduly long, it has 
been necessary to allow comparatively minor roads to 
join the Autobahn. In these cases the structure is 
much simplified, and the green strip and triangular 
island are omitted. Curvature and gradient are 
similar to those adopted for the less important accesses. 

When an Autobahn bifurcates, the design adopted 
will usually be a modified form of the trumpet struc- 
ture, with less steep gradients and larger radii of 
curvature, as shown in (D). This arrangement is par- 
ticularly suitable when traffic to and from the “‘ stem ” 
of the “ Y”’ predominates, and when there is little 
traffic between the two arms. But when the traffic 
is more or less equal in all directions, the sharp turn 
at 50 m. radius required to be taken by traffic in one 
direction across the arms is a disadvantage. Near 
Mannheim, therefore, where the three branches lead 
to Frankfurt, Heidelberg, and Mannheim respectively, 
the triangular structure (C) was preferred. On 
account of a future branch from the Heidelberg road. 
to Karlsruhe, the lesser curvatures are given to the 
Frankfurt—Heidelberg and Mannheim—Heidelberg con- 
nections. The disadvantages of this solution to the 
problem of the bifurcation are the large area required 
and the three bridge crossings, all at somewhat acute 
angles. It is therefore expensive, and has so far only 
been used at this one point. 

The four-leaf clover design for the crossmg of two 
highways is already familiar, although no examples 
exist as yet in this country. A typical design, such 
as is now completed at Schkeuditz, near Leipzig, and 
under construction at Hermsdorf in Thuringia, is 
shown in(H). Through traffic is unhindered, but turning 
traffic is required to negotiate curves of 50 m. radius. 
Another solution to this problem is now under con- 
struction at Leverkusen, at the crossing of the 
Cologne—Dusseldorf and Dortmund-—Aachen high- 
ways. It takes the form of a roundabout, as shown 
in (J). The roundabout scheme has the advantages 
over the four-leaf clover that all curves within the 
area have the same radius, 100 m., and that drivers 
get a clearer idea of the arrangement when approach- 
ing it, especially if the ring road is elevated above 
the two-crossing highways. It has, however, the 
disadvantage that interweaving of the traffic is neces- 
sary at four points on the ring road. 


Roap BRIDGES. 


The construction of the Autobahn network has 
required the erection of numerous bridges. Owing 
to the stringent conditions laid down as to maximum 
gradients, minimum curves, &c., it has proved neces- 
sary to build structures of considerable size and impor- 
tance at many points, and a typical example of one of 
these bridges is to be seen in an accompanying engrav- 
ing. It is not, however, with such bridges that this 
article is concerned, since works of such magnitude 
have a special character and are not standardised. 
In addition to these major works, however, there are 
naturally very numerous smaller bridges of which 





the greater number carry minor roads over the 














Fic. 8—BRIDGE OVER FRANKFURT -MANNHEIM ROAD 


out of the main carriageway to regain it without 
reversal. Use is sometimes made of the triangular 
island by siting a petrol station thereon. It should 
be noticed that vehicles leaving the Autobahn are 
not required to negotiate any curves of less than 
50 m. radius, but that entering vehicles, on one side, 
are given a curve of 25m. radius. Gradients generally 
are no greater than 4 per cent. The one-sided access 
structure (A) design has been called the trumpet 
junction on account of a fancied resemblance to that 
instrument. When roads of lesser importance join 
an Autobahn similar access structures are used, but 





Autobahns. The design of these structures has been 
to a large extent standardised and they can there- 
fore be classed as road works. Typical designs are 
shown in a group of drawings on page 226. 

All bridges which cross Autobahns must be of 
sufficient span between abutments not only to require 
no narrowing of the Autobahn, but also to leave 
an additional clearance on each side of 2m. to take 
drains and other service mains, &c. If the Autobahn 
is crossed at a curve the abutments must, if necessary, 
he set even further back so that the length of sight 
line required for safety shall not be shortened. The 
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minimum span is thus settled by the dimensions of | the bridge is constructed in much the same manner 
as the more simple of the overbridges, but on account 


the Autobahn, which normally consists (E) of a central 
green strip and verges 5 m. wide, two carriageways 
each 7:5 m. wide, and outer verges each 2 m. wide, 
which, together with the additional 2m. strips on 
each side mentioned above, add up to 28m. The 


of the lesser width there is no central support. 


BEAUTIFYING THE HiGHway. 
A great road such as that which leads northward 














FIG. 9—-THE MANNHEIM - FRANKFURT - HEIDELBERG TRIANGLE 


standard clearance above the road surface is 4-5 m. 
and the deck of the bridge is usually constructed with 
vertical curvature on a radius which will join the two 
tangents formed by the gradients of the approaches. 

In the most usually used design (K, K, page 226), 
there is a central support under the span rigidly 
connected to the superstructure, which is carried 
on sliding bearings at the two abutments. Reinforced 
concrete is the material most usually employed, 
but a steel girder structure and composite steel and 
concrete designs are also standardised. The depth 
of the span is made as small as practicable in order 
to give an appearance of lightness, and the sliding 
bearings are frequently concealed in the abutments. 
Any suitable material can be used for the abutments, 
which are faced with concrete or dressed masonry, 
according to the material used for the bridge proper. 
Where the foundation material is particularly good 
the design is sometimes modified as shown at (L). 
There are no sliding joints and the bridge is carried 
by line bearings beneath the abutments, which are 
counterweighted. By tiis means a particularly light 
appearance is achieved. In mining districts, where 
subsidence is a possibility and elsewhere when 
distrust is felt for the stability of foundations, the 
central support is dispensed with and the deck is 
carried by steel girders fixed at one end and sliding 
ut the other. Bridges without central supports are 
also built at points deemed to have some special 
significance. ‘The bridges over the Berlin ring road, 
tor instance, are all to have the portal form shown in 
(M). On curves or in other situations where it is desir- 
uble to give a more open view, the abutments are 
not made solid, and the bridge consequently has 
four openings as shown at (N). But this design offers 
the disadvantage that if the crossing is an oblique 
one there is difficulty in finding room for sliding 
bearings on the narrow supports and an arrangement 





out of London has, of itself intrinsically, a certain 


attraction which has nothing to do with its true 


appearance, but which affects the minds of all who 


travel upon it. It carries the mind in imagination 





friendly of man’screations. Such roads have gathered 
about them in centuries of use a beauty and a character 
that even the harsh works of later improvers cannot 
entirely destroy. But new roads, such as those under 
construction in Germany, come under quite another 
category. Only too easily can they become rude, 
harsh gashes across the land which the effects even of 
age can hardly merge into the gentle familiarity of 
the countryside. 

There is need then for thought when a great new 
road is built. The road is a structure which is to be 
used and must therefore be efficient from the material 
scientific standpoint. But there is no reason why the 
good hard commercial materialism should not be 
enriched by endowing the new road with character. 
So, indeed, the German road-builders think, and their 
belief has a solid utilitarian fact behind it. For a 
dull straight road, with nothing but its directness to 
recommend it, has an almost hypnotic effect upon a 
driver in inducing a sluggish relaxed state of mind. 
Curves therefore are sometimes introduced with the 
sole intention of relieving the monotony, and gardening 
and forestry experts have been called in to lay out 
the land beside the roads so that the highway shall be 
beautiful. The Germans suggest, perhaps with truth, 
that the high speed of the modern car tends to merge 
together diverse forms of scenery, and that therefore 
constructive forms ought to emphasise the general 
aspect of each individual landscape. In putting the 
principle into practice, such expedients as that of 
carrying the two carriageways at different levels (F) on 
a steeply sloping hillside are adopted, and only those 
plants or trees which would naturally flourish in any 
region are cultivated there. Large trees and well- 
grown shrubs are preserved in situ when the road is 
built, if reasonably practicable ; and all new earth 
works, the scars of the road’s construction, are con- 
cealed by vegetation or by merging them imper- 
ceptibly into existing earth forms. In this way it is 

















Fic. 10—-PORTAL BRIDGE OVER BERLIN RING ROAD 


over hills and down into valleys, across streams and 
alongside rivers, through old hamlets and new villages, 
linking the traveller with the habits and customs, 
hopes and fears, of a whole country, leading him on 


























FIG. 11—BRIDGE OVER BRESLAU-KREIBAU AUTOBAHN 


with flexible concrete pillars as intermediate supports 
and fixed and sliding bearings at the abutments 
may then be adopted (O). For deep cuttings arch 
forms have been standardised. 

Where the Autobahn passes over the other road 


to explore distant cities and strange peoples; and 
with it all it bears an air of mystery as though it still 


had knowledge of strange doings long forgotten and 


ancient customs long neglected. In its way it is the 
most impressive and at the same time one of the most 





hoped to hasten that time when the new work shall 
be accepted into and become a part of the landscape. 
THE NEw Roaps 1n USE. 

In general, the new roads have proved very success- 
ful. But certain features have met with criticism, and 
some troubles have been experienced. According to a 
Swiss writer in Strasse und Verkehr, the glare from the 
headlights of approaching vehicles is a very serious 
inconvenience at night on the Munich-—Salzburg 
route. The reduction of speed which he mentions is 
to so low a figure as to nullify the advantage of so 
good a road. To meet this trouble, the obvious 
remedy is the cultivation of hedges down the central 
strip between the carriageways, and to judge from 
photographs of completed roads, such hedges are 
being planted. But we are informed by the 
German authorities that there has been no 
similar complaint from thousands of other users. 
Concrete surfaces have for the most part 
proved satisfactory, but trouble has been experi- 
enced owing to the exudation of bituminous joint- 
filling material, and in connection with staggered 
transverse joints used in earlier work cracks have 
developed. In later construction transverse joints 
are continued across the full width of the carriageway. 
The earlier bituminous surfaces have not been very 
successful, as, owing apparently to faulty grading of 
the aggregate, there is considerable unevenness, but 
later work of this type has shown great improvement. 
Experience seems to have shown that the black 
bituminous verge on the inner edge of each 
carriageway is unnecessary, for it is said it is to be 
dispensed with. The suggestion has been made and 
is under consideration that the similar verge on the 
outer edge of the carriageway should be widened 
to an extent sufficient to permit.the complete with- 
drawal of a vehicle on to it if necessary. 


CONCLUSION. 


As we have endeavoured to show, there were in 
Germany at the time when the great road-building 
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scheme was initiated, factors which favoured their 
construction, and which were not so effectually 
strong elsewhere. A time has, however, now arrived 
in this country when a similar road-building scheme 
might be put into execution. For the control of 
all the great arterial highways is now vested in the 
Ministry of Transport. If Government promises 
are to be carried out the arterial roads are in the 
next few years to undergo a transformation, and 
various bodies, besides the Ministry, concerned with 
the efficiency of the road system are considering 
how best the work should be carried out. The policy 
of the Ministry appears likely to be piecemeel 
improvement of the existing roads carried out in 
such a way that eventually the parts of the patch- 
work will join up to form continuous roads of high 
standard. There are many, however, who consider 
such a policy unsatisfactory and wasteful, and who 
wish to see a network of new roads built much after 
the style of the Autobahn system. The advocates 
of this system point to the obvious success of the 
German experiment, and ask why similar action 
should not be taken here, and they compare the 
amount of new road building abroad with the 
remarkably small increase of road mileage in this 
country. 

At present we hold no strong opinions as to which 
of the contestants is right, believing that if carried 
out with wholehearted ability either policy can 
equally lead to success. But it does seem to need 
pointing out that the construction of a system akin 
to the Autobahn in this country would be a vastly 
more troublesome and costly task than it has been 
in Germany. Britain is probably the country with the 
greatest road density in the world. The whole area, 
with the exception of a very few mountainous districts, 
is covered by a close-packed criss-cross of roads— 
major, minor, and arterial. If an Autobahn were to 
be driven through the existing system it would 
require a very large expenditure on bridges to carry 
over those roads which crossed its path, and the 
cost of acquiring the necessary land in so highly 
developed a country would also be enormous. More- 
over, the traffic using the roads here is more varied 
than in Germany, and the people less tolerant of 
restrictions. Our highways must be free to all or 
nearly all. Besides our tracks for motor vehicles, 
provision must be made for cyclists, and the roads 
must be safe for pedestrians. Where a width of 80ft. 
is sufficient for an Autobahn our highways would 
require 120ft, at the very least. While the design and 
construction of crossings and bifurcations for the use 
of motor traffic alone is costly, how much more 
costly are they likely to be and how much more 
complicated when bicycle tracks and pedestrian 
footpaths are added? Yet the difficulties in the 
way of the improvement of the existing roads are 
almost, if not quite, as great. How, without bridging 
over, are they to be made safe for high speeds ? 
Will not the cost of purchasing ground alongside 
them for widening prove as high as that of obtaining 
new and virgin land for new roads? Many of the 
old roads are far from straight. How economically 
are they to be straightened or their curves so opened 
out as to become relieved of their danger ? Which- 
ever plan be adopted the £100 million which the 
Government is engaged on spending will not, we fear, 
go far. In comparison with the difficulties with 
which we are faced in this country, the Germans had 
a simpler task, but one which required initiative to 
envisage and hizh skill to carry into effect. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 


correspondents.) 
LARGE BELLS. 


Sir,—In the current issue of THE ENGINEER you 
state in your interesting description of the Croydon Bell 
Foundry, that the 18}-ton bell is “ said to be the largest 
in the world.’’ It is the largest bell ever cast in England. 

There are, however, a number of bells of greater weight 
in existence, and I append a list taken from Mr. H. B. 
Walters’ “ Church Bells of England.” 


Bell. Date. Weight. Diam. 
t. ewt. ft. in. 
Moscow (** Tsar Kolokol *’) »- BI38 .... 22D - Oise Bis 
Trotzkoi, Russia ..._ ... =. wee: Oe ee ~- 
MONO one osc toes ase. ccna pot ene Oo. ee 
Mandalay, Burma (Mingoon) ... 1780... 87 0... 18 0 
Moscow (St. I[van’s Church) bi os 67:1... 1-0 
Peking pee te: $3:+@.....,14...6 
Novgorod . a ee ae - 
SOUR ee das ese! “vec. Vinee. | cae OE ccs ten . 
Cologne Cathedral, Kaiserglocke... 1875 ... 25 10... ll 3 
Nanking » 1th 3. 22 Ona _ 
cent. 
Lisbon Cathedral’... — me” WP vex —_— 
Kyoto, Japan ew EAS Ol ae 
Paris (Montmartre) - 1898 ... 1810... 9 11b 


The “ Great Bell of Moscow ”—truly colossal in con- 
ception and achievement—has, however, never been used 
as a bell. It became cracked before it was raised from the 
pit in which it had been cast. The task of raising it to its 
present position called for some engineering skill. The 


making of a bronze casting of 200 tons would be no small 
task even to-day, and it would be interesting to learn 
how such a monster casting was dealt with two centuries 





ago. If any reader should know of any published descrip- 
tion, I should be very glad to hear of it. 

It will be realised that the weight of many of these really 
large bells is only approximately known. 

I attach a supplementary list of some large bells in 
Japan, together with a photograph of a recently cast bell 











A 52-TON JAPANESE BELL 


of approximately 52 tons. The founder, Mr. Takahashi 
Saijiro, of Kyoto, is standing beside the bell. 


Japanese Bells. 


Bell. Date. Weight, Diam. 

t. ewt. ft. in. 

Temple bell of Shitenojiin Kyoto 1902 ... 155 0... 16 0 
Temple bell of Hokojiin Kyoto ... 1604 ... 63 0... 9 0 
Bell by Takahashi Saijiro | eee | i ee ee | 
Temple bell of Todaiji in Nara 4108 tee BED 4... G,! 3 
J. R. NicHors. 


Stamford, August 22nd. 

[We regret that through a slip of the pen we made a 
claim for the Riverside Church bell to which it is not 
entitled. It is the largest bell ever cast in England, and 
is claimed by the makers to be the largest tuned bell in the 
world.—Ep. THE E.] 





Eddy Current Heaters for Liquids. 


THE most familiar form of eddy current heating is 
in high-frequency melting furnaces in which eddy currents 
are produced in the metal by coreless induction coils. 
As the heat produced is proportional to the square of 
the frequency, considerable amounts of energy can be 
concentrated in a small space. 

Eddy current heaters for liquids, operating at normal 
supply frequency, have been developed in Germany and 
are described by Mr. Neiss in the last issue of the Siemens 
Review. The equipment is composed of a primary and 
secondary part, consisting of a transformer core with 
primary coils and the boiler shell respectively. The trans- 
former core is interrupted by a special magnetic return, 
which generally consists of the part of the boiler shell 
forming the heating surface having a layer of high 

















“THe Encineer” Swain Sc 


A, charge; B, copper-plated boiler shell ; 
D, transformer iron; KE, primary coils; F, lagging. 
FiG. 1—SECTION OF HEATING EQUIPMENT 


C, asbestos ; 


conductivity copper. Between the primary part and 
boiler shell is an asbestos lagging which prevents the 
transmission of heat from the boiler to the primary. 
Magnetic flux-generated by the primary passes through the 
boiler shell and induces secondary currents in the layer 
of copper, thus producing heat. Eddy currents set up in 
the iron of the boiler shell also produce heat. 

As shown in Fig. 1, in addition to the asbestos lagging 
C between the primary and boiler shell, normal lagging 
is provided at F. The path of the magnetic flux is shown 
by the arrows. The plating on the boiler shell is effected 
by hot rolling the metal with the iron base. It is possible 
to make an existing boiler suitable for eddy current heat- 
ing by providing the shell with a copper skin on the out- 
side, whilst the part which carries the heating current 
elements consists of a copper-plated section welded into 
the boiler. Boilers of this kind have given every satis- 
faction in practice, both as regards their electrical and 
thermal characteristics. 

The boiler shown in Fig. 2 has a content of 3 m%, and 
is heated by eddy current elements symmetrically arranged 





flicting conditions. 


around the shell and consuming 100 kW. A planished 
steel mantle covers the elements. The difference between 
eddy current and radiation heating is that in the former 
case the heating surface is itself the source of heat, and 
since there is no transmission between the source of heat 
and the heating surface, there is a much smaller tempera- 
ture drop than in the other case. Eddy current heating 
has an advantage as compared with radiation heating, 
both as regards the temperature drop and the area of 
heating surface. It is particularly suitable for systems 
in which the heating is applied from without, with a view 
to the timely interruption of the applied heat and the 
avoidance of thermal after-effects. 

Eddy current heating is said to be accompanied by the 





as AD oe aft ; 
: ie) te tnrinceet 








FiG. 2—EDDY CURRENT BOILER 
smallest radiation loss attained with vessels having 
external heating. The total loss consists of the radiation 
losses and the electrical losses on the primary side, which 
consist of the iron and copper losses, amounting to 2 per 
cent. The overall efficiency of the boiler is about 88 per 
cent., whilst the power factor is from 0-92 to 0-94. 

Eddy current heating can be combined with all other 
known types of heating. The basic heating may be steam, 
whilst eddy current heating may take the peaks. With 
the eddy current system temperatures up to 400 deg. Cent. 
can be dealt with, and since the heating surface is insulated 
by lagging, the temperatures of the primary coil and trans- 
former iron are considerably lower. 








SIXTY YEARS AGO. 


In 1877 the Lords of the Admiralty announced that on 
September llth of that year they would hold a Civil 
Service examination in London and in fourteen pro- 
vincial centres for the entry of forty engineer students for 
the Navy. The successful candidates were to be given six 
years’ practical training in the dockyard workshops and 
thereafter would become eligible for entry at the Royal 
Naval College, Greenwich. It was intended that their 
education should reach a high standard and that they 
should be taught the theory of mechanical engineering in 
allits branches. Somewhat strangely this scheme, although 
it represented the first important step on the part of the 
Admiralty to improve the status of the naval marine 
engineer, excited our criticism and opposition. In a lead- 
ing article in our issue of August 31st 1877 we took it 
upon ourselves to enlighten the Admiralty as to ‘‘ what sort 
of men are most likely to manage marine engines pro- 
perly.”’ A naval engineer, we said, had to fulfil two con- 
He had to be competent in the 
fullest degree to take charge of the complex machinery 
found on board a modern ironclad. At the same time he 
should possess sufficient culture and refinement of mind 
to be able to associate with the superior officers of the 


ship. The naval engineer was compelled throughout 


his whole career to work with his hands. Unlike the 
‘* gentleman apprentice ”’ on land he could not spend two 
years or so in the shops and then proceed to the drawing- 
office where he could keep himself clean and cultivate 
his mind. To the end of his days the naval engineer could 
not get rid of the hammer and chisel, the file and the 
spanner. He might be a wretched draughtsman, ignorant 
of mathematics and know no more of arithmetic than that 
required to carry him through a simple sum in proportion. 
Yet if he were a good handicraftsman, an able and willing 
worker, sober and possessed some self-reliance and a little 
resource he might be a first-rate naval engineer. It 
could not, in short, be denied that the avocations and 
duties of a naval engineer were to a very considerable 
degree inimical to the cultivation of nice habits and the 
elevation of the mind. The naval engineer had a hard 
task to face. He had to combine all the qualities of a 
handicraftsman with those of a well-educated, well- 
mannered gentleman. The Admiralty’s new scheme, we 
held, would give the Navy men fit to dine with the captain 
and to dance in the best houses but we doubted whether 
they would be really competent engineers. Kid gloves 
had recently been seen in an engine-room and we had 
heard of a bearing getting hot because an engineer would 
not soil his fingers with an oil can. If culture brought us 
to such a pass disaster upon disaster would follow in the 
engine-rooms of her Majesty’s ships. 
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Rail and Road. 





RaILwayMEN’s Waars.—The National Union of Rail- 
waymen have accepted the findings of the Railway Staff 
National Tribunal, but have decided to press for the 50s, 


a week minimum wage. 


Rattway INCOME IN THE UNITED StTaTes.—Statistics 
issued by the United States Interstate Commerce Com- 
mission show that the Class | railways, during the first 
five months~of this year, had a net income after fixed 
charges and other deductions of 16,817,408 dollars, as 
compared with a deficit of over thirty-two million dollars 
for the corresponding period of 1936. During the period 
iors railways reported a net income and sixty-two 
a deficit. 


L.M.S. MisHar.—On Friday, August 20th, a London, 
Midland and Scottish Railway train from Leicester to 
Norwich was derailed at Hindolveston, in Norfolk. The 
three coaches which composed the train all left the track 
and overturned and were badly damaged. The central 
coach was pierced by a length of rail for a distance of 15ft. 
No passengers were hurt and it is stated that the accident 
would probably have been more serious if the coupling 
between the tender and the leading coach had not broken. 


A Licut-weicnat Hopper Car.—The Delaware and 
Hudson Railroad, in the United States, has in service an 
all-welded self-discharging hopper car capable of carrying 
103,300 lb. with. a tare weight of only 32,7001lb. The 
light weight of this car has been made possible by the use 
of light, alloy steels, and unusual design features which 
include the use of integral type cast steel bogies with 5in. 
by Qin. journals. The use of welding has reduced the 
number of component parts of the car from the 3596. of 
the standard type of car to 1153, of which 601 are bolts, 
nuts, and rivets, 


THe Sr. Cram River INTERNATIONAL BripGe.—The 
contracts have been placed for the construction of the 
International Bridge over the St. Clair River between 
Port Huron, in Michigan, and Point Edward, in Ontario. 
The central span contract has been awarded to the 
American Bridge Company at 767,279 dollars. The con- 
tract for the construction of the superstructure of the 
approach at Port Huron was awarded to the Wisconsin 
Bridge and Iron Company, at 386,575 dollars, and the 
contract for construction of the superstructure on the 
Ontario side was awarded to Hamilton Bridge Company, 
Ltd., and the Sarnia Bridge Company, at 514,490 dollars. 


RE-NAMING LONDON UNDERGROUND Linzs.—It is 
announced by the London Passenger Transport Board 
that in future the Morden-Edgware line will be known 
as the Northern Line and the Central London Railway 
as the Central Line. These changes are being made 
because the Morden-Edgware Railway, which already has 
a branch to Highgate, will eventually absorb the L.N.E.R. 
lines to Highgate and Finsbury Park from Edgware, High 
Barnet, and Alexandra Palace; and because the Central 
London Railway will eventually extend for 40 miles from 
West Ruislip to Ongar. Station signs and maps will be 
altered gradually as opportunity occurs, so that passengers 
may be accustomed to the new names when the extensions 
are in service. 

L.N.E.R. Wacon Reparrmse Works at Huii.—The 
London and North-Eastern Railway Company has decided 
to concentrate the wagon repair work carried out in the 
Hull district at its Springhead (Hull) depét on the H and B 
Sections. The scheme of reo isation provides for the 
modernisation of the latter depét so that wagons will be 
repaired on what is known as the “ progressive ” system. 
To enable this to be done a traverser or moving platform 
to facilitate the transfer of wagons from one line to another 
will be provided at each end of the existing building. Pro- 
vision will be made for lifting wagon bodies off their wheels 
and existing equipment at Springhead which is not up to 
modern standards will be replaced. When the reorganisa- 
tion is complete Springhead works will be one of the most 
modern wagon repair shops in the country, and the repair 
depét at Dairycoats (Hull) will be closed. 


MosILE CRANES IN Goops Dzpots.—With a view to 
accelerating the handling of goods traffic loaded in con- 
tainers the London and North-Eastern Railway Company 
is installing at its principal depdéts 6-ton electric mobile 
cranes for lifting the containers between the road and rail 
vehicles. It has now been decided to provide such cranes 
at the Forth Goods Station, Newcastle, and at Middles- 
brough, at both of which places the traffic in containers 
has increased considerably. The use of a mobile crane 
working from the road obviates the delay in shunting 
wagons into position to be loaded or unloaded by a fixed 
crane and considerably expedites the handling of the con- 
tainer. At Newcastle a special section of the yard is to be 
set aside for the purpose of dealing with container traffic, 
and both there and at Middlesbrough it is anticipated 
the provision of the mobile cranes will result in a very 
much more rapid turn-over of traffic. Petrol-electric 
mobile cranes ‘are now in service in all the company’s 
principal goods stations. 


L.N.E.R. ALTERATIONS at Dariineton.—The loco- 
motive sheds at Bank Top, Darlington, are to be recon- 
structed and the Haughton Bridge up goods yards enlarged 
by the London and North-Eastern Railway Company. 
A large part of the existing locomotive shed was built in 
184] and it was originally designed and used as a wagon 
building and repair shop. In addition to reconstructing 
the shed, other improvements will include the introduction 
of up-to-date equipment to facilitate repairs to loco- 
motives, a mechanical. coaling plant will replace the cranes 
at present used for the coaling of engines; new engine 
disposal pifs with sunk ashpit roads, and the existing 60ft. 
engine turntable will be superseded by a 70ft. turntable 
on a new site to cope with the larger modern engines. The 
Haughton Bridge up goods yard is bordered on the east 
by the present engine shed, and on the west by the main 
lines. The reorganisation of the engine shed and the 
alteration of the lines leading to and from the shed presents 
the opportunity of improving the lay-out of this goods 
yard, and additional reception lines and standage sidings 
for the increasing traffic handled at Darlington are to be 
laid down. 





Miscellanea. 





Tue INVENTOR or DuRALuMIN.—The death is reported 
of Dr. Alfred Wilm, the inventor of duralumin. A native 
of Silesia, he became the head of the metallurgical research 
laboratory in Essen and later at Neubabelsberg. 


STEEL Prorits ry America,—During the three months 
ended June last, a total net profit of nearly 68,000,000 
dollars was made by thirteen of the principal steel com- 
panies in the United States. The estimated ingot capacity 
of the companies is 14,829,880 tons, representing 85-8 per 
cent. of the industry’s entire output. 

E.ecrric Power DEVELOPMENT IN QUEBEC.—A power 
development scheme costing 15,000,000 dollars is planned 
at La Tuque on the Upper St. Maurice River in Quebec. 
It is proposed to install four vertical units, each having a 
capacity of 40,500 H.P. at a 104ft. head, and provide 
settings for two additional units of the same capacity. 


THe Lonpon Iron anp Steet Excuance.—The Right 
Hon. Lord De La Warr, P.C., Lord Privy Seal, has accepted 
an invitation to be the principal guest at the annual dinner 
of the London Iron and Steel Exchange on Tuesday, 
November 2nd, 1937, at Grosvenor House, Park-lane, W.1. 
Mr. C. Bruce Gardner, Chairman of the Exchange, will 
preside. 

Execrriciry ry CuHina.—According to the Chinese 
Economic Journal, there were 456 power stations in opera- 
tion in China during 1936, and their total output was 
1740 million kWh. The combined capacity of the stations 
was 585,424 kW, and additional plant with a capacity of 
120,000 kW was being installed. Of the stations ten were 
foreign owned, and covered 47 per cent. of the country’s 
capacity. 

New Raprio Stations ror Inp1a.—It is proposed to 
build four new short-wave and five new medium-wave 
wireless transmitters in India. The four short-wave 
stations will be of 10 kW and will be built at Delhi, 
Bombay, Calcutta, and Madras. At Madras a 250-kW 
medium-wave station will be built, and 5-kW stations 
are to be erected at Decca, Lucknow, Lahore, and 
Trichinopoly. 

SPONTANEOUS COMBUSTION PREVENTION.—Dealing with 
the prevention of spontaneous combustion in coal 
dumps, in an article in C ion, Mr. M. K. 
states that experiments have shown that a seal of asphalt 
or fine coal will effectively inhibit spontaneous heating. 
This type of seal also permits coal dumps to be maintained 
for long periods with a small loss in calorific value. The 
fine coal layer can be further covered with lump coal to 
prevent erosion and to restrict air currents within. the 
dump. 

Reruse Disposat.—The annual return of the Ministry 
of Health shows that the average cost of collecting and 
disposing of refuse and keeping the streets of this country 
clean was 16s. 10d. a ton during 1935-36. The report 
shows that local authorities deal with 11,000,000 tons of 
house refuse, 1,000,000 tons of trade refuse, and 3,000,000 
tons of débris from the streets—not including snow— 
every year at a total cost to the rates of about £11,000,000 
a year. 


Mixers’ Wetrarre.—The “1936 annual report of the 
Miners’ Welfare Fund shows that since 1920, when the 
fund was , it has received £15,976,342, and with the 
exception of £503,280 all has been spent in grants to specific 
schemes. Up to the end of last year more than 260,000 
miners had been provided with baths, and it is hoped that 
by the end of 1944 all employed in the industry will be 
provided with pithead baths. To accomplish this, 
£625,000 a year will be spent during the next seven years. 


A SwepisH Stee, Works’ ANNIVERSARY.—The Sand- 
vick Works, Sweden’s largest steel works, recently 
celebrated its seventy-fifth anniversary. During the 
first twenty or thirty years of its existence the firm was 
mainly engaged in the production of heavy forgings. It 
was during this period that the founder of the firm, Mr. 
G. F. Goransson, developed the Bessemer process of steel 
making. In later years manufacture of seamless steel 
tubes and cold rolled strip was concentrated upon. The 
works employs about 5000 men. 


Proposep CHemicaL Works 1n Inp1a.—It has been 
announced that Imperial Chemical Industries (India), 
Ltd., which has for many years imported industrial 
chemicals for the Indian market, intends to float an Indian 
company for the leeal manufacture of products essential 
to Indian industrial development. Factories will at 
first be erected in the Punjab for the manufacture of soda 
ash, and in Bengal for the manufacture of chlorine and 


caustic soda. Indian labour will be employed, and 
Indian staff will be trained to share in_ technical 
management. 


Bovutprr Dam Power Units.—Electrical plant valued 
at nearly 2,000,000 dollars has recently been ordered for 
two more generating units for Boulder Dam. When 
these new units are in service half of the dam’s capacity 
will be installed. The contract includes an order valued 
at over 1,000,000 dollars for two 115,000 H.P. vertical- 
shaft hydraulic turbines and governors, to be supplied 
by Allis Chalmers Manufacturing Company. Two units 
are at present being manufactured, and will be in service 
in 1938. The units just ordered are to be in operation 
by 1939 and 1940. 


A HicH-pressure Power Station.—A note in the 
Electrician gives some particulars of an extension to be 
built to the Twin Branch power station of the Indiana 
and Michigan Electric Company. The extension will 
consist of a 62,500-kW combination compounded turbo- 
generator, comprising a 22,500-kW, 2400 lb. per square 
inch set, cross compounded with a 40,000-kW, 400 lb. 
per square inch set. These are to be built by the American 
General Electric Company, and the contract for the 
2500 Ib. per square inch boiler with coal-pulverising mills 
and accessory equipment has been given to Babcock and 
Wilcox. A feature of the installation will be the 3000 Ib. 
per square inch boiler feed pumps, whieh will be made by 
Ingersoll Rand. The steam temperature of the new plant 
will be 940 deg. Cent. ‘ 





Air and Water. 





New Iravian Battriesuie.—The second of the new 
35,000-ton Italian battleships, the ‘‘ Littorio,” was 
launched at Genoa on Sunday, August 22nd. 


New Destroyer LauncHEeD.—Another of the new 
“ Tribal’ class. destroyers, H.M.S. ‘Somali,’ wax 
launched on August 24th by Swan, Hunter and Wigham 
Richardson, Ltd. 


New Macutnes ror Royar Durex Ar Livzs. 
new Douglas DC 3 machines have been ordered by the 
Royal Dutch Air Lines. When the new machines are 
delivered the line will then have eighteen Douglas machines 
in service. 


AERO-ENGINE ReviaBiLity.—The de Havilland Aircraft 
Company, as a result of operating experience with over 
two thousand “ Gipsy Major ’”’ aero-engines, has decided 
to increase the recommended period between overhauls 
from 750 hours to 1000 hours. 

THe Att-AmeRican CanaL.—With the placing of the 
contract for the Pilot Knob waterway, the last major 
structure in the building of the All-American Canal is in 
hand. This waterway is on the west bank of the Colorado 
River, and it will regulate the flow of the canal and return 
the excess of water back into the Colorado. 


Tae Neckar Canat.—Work is to begin on the enlarge- 
ment of the Neckar Canal from Heilbronn to Stuttgart 
to allow the of vessels up to 1200 tons. The 
cost of the extension is estimated at 65,000,000 marks, 
and work will be completed by 1944. It is planned to 
subsequently spend 20,000,000 marks on the Stuttgart- 
Plochingen canal and build a harbour at Plochingen. 


Tue TRANSATLANTIC EXPERIMENTAL FLicHtTs.—On 
Saturday, August 21st, the Imperial Airways flying boat 
** Caledonia ’’ landed at Foynes after making the fastest 
crossing up to date in the experimental Transatlantic 
flights. The machine took 11 h. 33 min., and during the 
flight was helped by a tail wind. The Pan-American 
“Clipper III” has completed the first trial flight over 
the alternative Atlantic route vid the Azores. ‘ 


THe Damascus—Paris Arr Race.—On Friday night, 
August 20th, thirteen machines left Istres, near the 
mouth of the Rhéne, on the race to Damascus and back 
to Paris, a distance of 3870 miles. The first three machines 
were all 750 H.P. Savoia ‘‘ Marchetti 79°’ bombers, 
the winning aeroplane having covered the course in 
17 h. 32 min. 45 sec. The fourth machine home was a 
* D.H. Comet,” fitted with two 200 H.P. Gipsy Six engines. 
Piloted by Flying Officér A. E. Clouston and Flight- 
Lieutenant G. Nelson, this machine covered the course in 
19 h. 40 min. 59 sec. It is of interest to note that the 
engines of the winning machines are of the “ Pegasus” 
type made under licence by Alfa Romeo. 


ProposeD WorK ON AMERICAN RIVERS AND HARBOURS. 
—The United States Secretary of War has approved 
allotments totalling over 94,000,000 dollars for new work 
on rivers and harbours projects ; 27,000,000 dollars have 
been allotted for work on the Mississippi River between 
the Missouri River and Minneapolis. On the same river 
between Ohio and the Missouri nearly 1,000,000 dollars 
is to be spent. Nearly 8,000,000 dollars has been allotted 
to work at the Fort Peck dam. Other allotments include : 
Cape Cod Canal, 3,500,000 dollars ; Great Lakes to Hudson 
Waterway, 5,000,000 dollars; Chesapeake and Delaware 
Canal, 2,000,000 dollars; Black Warrior, Warrior, and 
Tombigbee rivers, 1,684,000 dollars; Illinois Waterway, 
4,488,951 dollars; Kanawha River, 2,480,000 dollars ; 
Sacramento River and tributaries, 1,500,000 dollars ; 
Houston Ship Canal, 1,500,000 dollars. 


Crviu AviaTION in CaNabDA, 1936.—There was a total 
of 155 air harbours in Canada at the close of 1936, not 
including those under construction for the trans-Canada 
route. Licensed aircraft, including private flying club, 
commercial, and Dominion and provincial aircraft engaged 
in civil aviation, numbered 450 as against 380 in 1935. 
These do not include military aircraft. Commercial 
aircraft flew 7,100,401 miles and carried 22,947,105 lb. 
of freight and 1,107,060 Ib. of mail, or 28 per cent. more 
traffic than in 1935. The number of paying passengers 
carried by commercial aircraft was 97,888 and non-pay 
passengers 11,835. The personnel miles flown, including 

ying and non-paying passengers and crew, was 
18,373,117, and the ton-miles for freight and mail was 
1,155,624. Most of the freight consisted of mine supplies 
and products to and from mines in northern Quebec, 
Ontario, and Western provinces, and North-West 
Territories. During the year, 16 persons were killed and 
21 injured in civil aviation, of which commercial air lines 
were responsible for 10 deaths and 16 injured, including 
six mechanics injured in shops, &c. 


THe Port or Lonpon.—The twenty-eighth annual 
report of the Port of London Authority. has just been 
issued. It shows that the total net register tonnage of 
vessels that arrived and departed with cargoes and 
ballast during 1936 was 62,151,310. Imported goods 
during the year ended March 31st, 1937, totalled 35,276,733 
tons, and exported goods 7,594,945 tons. Amongst the 
works in hand or proposed under the Authority’s 
£12,000,000 improvement scheme are the following : 
Royal Albert Dock: Replacement of No. 35 shed by a 
new shed with equipment as a discharging berth. Royal 
Victoria Dock: Construction of a new quay 3255ft. in 
length on the north side, including demolition of existing 
jetties and the dredging of the mudfield site and comple- 
tion of the quay wall on the south side of the dock. India 
and Millwall docks: Widening of quay of Millwall Inner 
Dock, deepening of dock, and provision of a new two-storey 
shed on the east side. Surrey Commercial Docks, South 
‘Dock: Reconstruction of No. 1 warehouse and erection 
of a new four-storey warehouse to replace No. 3 ware- 
house, and road improvements. Surrey Commercial 
Docks, South Dock: Widening of quay on the north 
side and adaptation of No. 2 warehouse for the storage of 
plywood. Electrification of quays at the West India, 
Millwall, Surrey Commercial, Royal Albert, and Tilbury 
docks, and the provision of electric cranes and other 
mechanical appliances. 


Four ° 
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ARAPUNI HYDRO-ELECTRIC DEVELOPMENT, NEW ZEALAND 


(For description see page 240.) 
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PROGRESS OF NAVAL RE-ARMAMENT 


TENDERS are understood to have been invited 
by the Admiralty for the contract work outstand- 
ing under the Navy Estimates for 1937. The 
majority of the seventy combatant ships and 
auxiliaries authorised this year have already 
been ordered, and there remain unplaced only four 
8000-ton cruisers of the class, eight 
destroyers of the “L” class, three submarines, 
two mine-sweepers, five escort and patrol vessels, 
a destroyer depét ship, and two river gunboats. 
All these should be in hand well before the end of 
the financial year. The moment is therefore oppor- 
tune for reviewing the progress of the plan of naval 
rearmament which the country was reluctantly 
compelled to adopt less than two years ago, 
following the revelation of our inadequate sea 
defences brought about bythe Mediterranean 
emergency. Allowing for deliveries in the inter- 
vening months, the new construction which should 
be in hand at the end of March, 1938, will exceed 
650,000 tons. This is not only by far the largest 
total recorded in any year since the war, but is 
believed to be the maximum ever achieved ir this 
or any other country in time of peace. That the 
execution of such a vast programme imposes a 
severe strain on our industrial resources is self- 
evident, and while its effects could easily be 
exaggerated, there is little doubt that the 
Admiralty’s demands are responsible in part, both 
for the rise in price and the scarcity of many of 
the materials employed in the production of war- 


'| probable than five next year. 





ships and naval equipment. Among the worst 
sufferers are the shipowners who were encouraged 
by the revival in trade to order new tonnage after 
the prolonged depression, and who now find them- 
selves compelled to pay, in some cases, prices 50 per 
cent. higher than those prevailing only eighteen 
months ago, as well as to endure serious delay in 
the delivery of their ships. These conditions are, 
however, the inevitable concomitant of the gigantic 
scheme of rearmament which the country has 
undertaken, and which is by no means confined to 
the Navy. In the circumstances there has been 
considerably less dislocation of the national indus- 
trial machine than might have been anticipated, a 
fact which suggests, not for the first time, that as 
a nation we are unduly modest concerning our 
powers of organisation and improvisation. 

Of the five battleships under construction, the 
“ King George V”’ and the “ Prince of Wales ”’ 
are well advanced at Walker-on-Tyne and Bir- 
kenhead respectively, where the keels were laid 
on January Ist, and preliminary work has begun 
on the ‘ ‘ Anson,” ‘* Beatty,” and “ Jellicoe” at 
Clydebank, Govan, and Wallsend-on-Tyne. All 
five vessels should be ready for delivery early in 
1940. Beyond the fact that they are uniform in 
design, with a displacement of 35,000 tons and a 
main armament of 14in. guns, no official details 
have been released, but a good deal of information, 
which may or may not be well founded, is appear- 
ing about these ships in the foreign Press. The 
monthly organ of the German Admiralty credits 
them with “ not less than ten 14in. guns of a new 
model, perhaps even twelve of these guns mounted 
in quadruple turrets,” besides a secondary battery 
of 6in. guns in turrets, and twelve to sixteen anti- 
aircraft pieces of 4in. or 4-7in. calibre. The speed 
is given as 28 to 30 knots, with an output of 166,000 
S.H.P. We shall know in due course how near or 
how wide of the mark these speculations are. 
From the same source we learn that five further 
battleships are to be included in the 1938 building 
programme, “ of a type stronger than the ‘ King 
George V ’ class.”’ This may well be an intelligent 
anticipation, for it is generally assumed that the 
Government’s aim is to raise the strength of the 
battle fleet to twenty-five capital units. At the 
same time, we consider three battleships more 
Should the larger 
figure prove correct, it may be necessary to relieve 
the strain on the private yards by laying the keels 
of two ships at Portsmouth and Devonport. Pro- 
vided the displacement is restricted to 35,000 tons, 
the existing berths in those dockyards should, 
with minor modifications, be capable of undertaking 
the construction of the vessels. The ‘‘ Ark Royal,” 
22,000 tons, first of the five large aircraft carriers 
now under construction, should be ready for her 
trials in July of next year. The “ Illustrious 
and “ Victorious,” 23,000 tons, are due to be com- 
missioned early in 1940, and their sister ships, 
‘** Formidable” and “‘ Indomitable,’ before the 
end of that year. The construction of these five 
great vessels, each credited with a capacity for 
seventy aircraft, lends weight to the report that 
the Admiralty is planning a large expansion of the 
Fleet Air Arm. 

Turning to cruisers, the ‘‘ Sheffield,’’ ‘‘ Glasgow,” 
and “ Birmingham,” 9000 tons, will be commis- 
sioned this year, together with the 5200-ton 
‘“* Aurora,’’ fourth and last unit of the “‘ Arethusa ” 
class. The three “ Sheffields’’ are to join their 
sister ships, ‘‘ Southampton ”’ and *‘ Newcastle,” 
in the Second Cruiser Squadron, Home Fleet, 
while the ‘“‘ Aurora” goes to the Mediterranean. 
During 1938 the “ Gloucester,” ‘‘ Liverpool,” and 
““ Manchester,” 9300 tons, should be ready to 
commission, and in the following year the “ Bel- 
fast’ and ‘‘ Edinburgh,” 10,000 tons, will follow 
suit. The last pair, it is understood, will mount 
the same main armament, twelve 6in. guns, as 
the 9000-ton ‘‘ Southamptons,” but are to have 
better protection. The building of such large 
cruisers to carry guns no heavier than 6in. is no 
doubt regrettable, but in view of the lead given by 
the United States and Japan, the Admiralty had 
little choice in the matter. Fortunately, the con- 
struction of overgrown cruisers has been checked 
for the time being by the London Naval Treaty of 
1936, which restricts the displacement in this 
category to 8000 tons. Conforming to this rule, 
five cruisers of the 1937 programme—‘ Fiji,” 
“Kenya,” “‘ Mauritius,” ‘‘ Nigeria,” ‘‘ Trinidad ” 
—are to be of this displacement. No other details 
are available, but the armament will probably 
consist of nine 6in. guns. Under the 1936 Esti- 
mates, five cruisers of a new type, to be known as 
the “ Dido ”’ class, were ordered, and two further 
units are included in the current programme. As 





they are to be ships of 5300 tons, it is widely assumed 
that they will be slightly larger replicas of the 
“ Arethusa ” group, mounting the same armament 
of six 6in. guns. It is possible, however, that a 
more numerous battery of lighter guns will appear 
in these vessels. The fact that twenty-one cruisers 
are being built or are on order simultaneously is 
gratifying evidence of the Government’s determina- 
tion to make good our deficiency in this vitally 
important class with the least possible delay. 
Further, from well-informed quarters comes the 
news that not less than six additional cruisers will 
be provided for in next year’s programme. The 
ultimate goal is a cruiser force of sixty under-age 
and ten over-age vessels, but this is a minimum 
figure which circumstances may compel us to revise 
in an _upward direction. Meanwhile, the cruiser 
fleet is shortly to receive a welcome reinforcement 
in the shape of the ‘“‘ Effingham,” “ Frobisher,” 
and ‘“ Hawkins,” 9800 tons, which are being 
modernised and rearmed with nine 6in. guns in 
place of the 7-5in. weapons mounted originally. 
The good speed and exceptionally fine nautical 
qualities of these ships, coupled with the new arma- 
ment, should make them invaluable for duty on the 
ocean trade routes. 

The impending completion of the last units of 
the ‘‘ Intrepid ” class destroyers, which, together 
with the leader “‘ Inglefield,”’ comprises nine boats, 
will still leave forty vessels of the destroyer type 


under construction—namely, sixteen of the 
“Tribal” class, 1850 tons, and twenty-four of 
the “J,” “K,” and “L’” classes, 1650: tons, 


though it should be added that contracts for the 
last eight vessels have not yet been placed. It is 
understood that the completion of the “ Tribal ” 
group is to be accelerated, as the addition to the 
Fleet of these exceptionally large and powerful 
destroyers—which are, in fact, the heaviest torpedo 
craft ever built for the British Navy—is held to be 
a matter of some urgency in view of the numerous 
destroyers of formidable size which are being added 
to other navies. At full load the “ Tribal” type 
will displace at least 2100 tons. The contract 
speed i is 36 knots, and the armament includes eight 
4-7in. guns, presumably on twin mountings, and 
four 2lin. torpedo tubes. The first seven units of 
the class should be delivered early next year, and 
the remaining nine about midsummer. In the 
“J,” or “ Javelin,” class, the displacement is 
reduced to 1650 tons, which, however, exceeds by 
300 tons the average of practically all our earlier 
destroyers built since the war. Here, again, the 
Admiralty’s hands-have been forced by the foreign 
craze for big dimensions. It is, no doubt, natural 
enough that Powers which must for economic 
reasons keep their naval armaments within definite 
limits should seek to endow individual ships with 


| the highest possible degree of fighting strength, 


but the tendency bears hardly on this country, 

whose Navy must needs be numerically strong. 
Numbers, however, do not compensate for in- 

feriority in sea-keeping properties, speed, and 
armament, and so it has become necessary to raise 
the standard of fighting power in our new destroyers 
to the level attained abroad, without any reduction 
in the numbers required. The increase in the size 
of this class alone has added millions to the cost 
of naval rearmament. The number of submarines 
under construction is eighteen, representing four 
distinct classes. Two are mine-laying boats of 
1520 tons, one is the last vessel of the 670-ton 
‘ Swordfish ” class, twelve belong to the “ Triton ” 
class patrol submarines of 1100 tons, and three to 
the “ Unity” class of coastal boats, displacing 
only 540 tons. A fortnight ago the impressive 
volume of naval tonnage under construction or on 
order was increased by the placing of a large batch 
of contracts for boom defence vessels. Orders 
for the remaining cruisers, destroyers, &c., of the 
1937 programme are to be expected before the end 
of the calendar year. 


Non-Ferrous Metal Outlook. 

Wirs the holiday period at its height, lethargic, 
if seasonable, conditions rule in the non-ferrous 
metal markets. The approach of the autumn, how- 
ever, should bring about a revival in business, and 
the time seems ripe to draw some conclusions of 
the probable course of the principal markets— 
copper, tin, lead, and spelter—during the last few 
months of this year. Since the beginning of August 
the markets have disappointed many expectations, 
but it would have been unusual for boom conditions 
to develop in mid-summer, and it says much for 
the underlying strength that whilst prices have 
fluctuated, values have been well maintained. 
Compared with the end of last year the prices of 
these metals, with the exception of lead, have 
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shown a substantial advance, and the following 
yearly averages for the past three years show that, 
apart from tin, there has been a steady rise in 
values over that period :— 


1936. 1935. 1934. 
.:. & & £ «sd. £ mad 
Copper: Standard ae @ oo ee Oe 8s Oe ee 
Wire bars 43 2 6... 35 19 6... 3316 °9 
on rm ee 204 12 9 ...225 14 6 ...230 7 6 
Lead osm Aaa den ook EE Wve BM MO occ CI ae 
Spelter ... 14,18 6 141 9... 1313 0 


These metals are dealt in daily on the London Metal 
Exchange, and values fluctuate widely. This was 
particularly noticeable when the rearmament pro- 
gramme was announced, and the ensuing wave of 
speculation resulted for a time in runaway markets, 
which were followed by an inevitable reaction. 
As a result, this year the extreme prices touched 
have been, for standard copper, £78 2s. 6d. and 
£48 8s. 9d.; electrolytic copper, £80 5s. and £53 15s.; 
tin, £311 5s. and £225 2s. 6d.; lead, £36 7s. 6d. 
and £21; and spelter, £37 2s. 6d. and £18 10s. 
These levels are substantially higher than those 
attained last year, and, considered in conjunction 
with the rise in the average prices, this supports 
the view that the gradual advance has not yet 
ceased. 

The conditions ruling in each of these important 
non-ferrous metal departments widely differ. The 
copper market was one of the last to feel the 
stimulus of the active conditions which have charac- 
terised the metal trades. Consumption has, how- 
ever, been at an almost record rate in this country 
for over eighteen months, and at the moment there 
seems little likelihood of a decline. According to 
statistics issued by Brandeis, Goldschmidt and Co., 
the world’s consumption of copper has increased 
from 1,015,000 tons in 1932 to 1,880,000 tons last 
year, the British share rising from 129,000 tons 
in 1932 to 255,000 tons in 1936. This rate has 
probably been maintained this year, and it may 
be doubted whether it has ever been exceeded in 
the history of the British copper trades. On the 
other hand, the consumption of copper in Ger- 
many and France has not varied much for the past 
twenty years. The United States is, of course, the 
largest consumer of copper, the figure for last 
year being given as 675,000 tons. The outlook in 
the copper market therefore can be regarded as 
satisfactory, since now that the labour troubles in 
the United States appear to have been settled, the 
natural recovery in the consumptive demand may 
be expected to become accelerated in the last 
quarter of the year. Whether it will develop with 
sufficient rapidity to make good the loss occasioned 
by labour disputes may be doubted, but there 
seem to be good prospects that a considerable pro- 
portion of the drop in consumption will be made 
up before the year closes. The situation in the tin 
market differs from that in any other department 
in the non-ferrous metal trades, inasmuch as 
supplies are closely controlled, and the future of 
the market is largely in the hands of the Inter- 
national Tin Committee. To some extent the 
London market would appear to have lost its 
importance, as so much business is now done direct 
between producers and consumers, and these 
transactions are not reflected, as they were formerly, 
in hedging operations on the open market. The 
industrial consumption of the metal, however, 
seems to be gradually expanding, whilst healthier 
conditions should develop as supplies of tin 
appear to be increasing. The movements of the 
lead and spelter markets this year have been at 
times largely influenced by speculative operations, 
and whilst these accounts have been much reduced 
during the past few weeks, the markets seem to 
be working into a position in which they may 
again prove attractive to the speculator. In the 
case of lead the demand is still on a heavy scale, 
although it is urged that the decline in building 
operations will be reflected in a smaller consump- 
tion. The latest figures relating to “‘ building plans 
passed ”’ show a definite decline, but it will probably 
be some months before the lead market will be 
seriously affected. The production of lead pipes 
and sheets which are largely used in house build- 
ing is still in the neighbourhood of 12,000 tons per 
month, a figure which shows a reduction of about 
2000 tons per month from the peak output. 
Spelter was until recently regarded as the Cinder- 
ella of the markets, but the situation seems to be 
changing in this respect, and whilst there is plenty 
of metal available for the needs of Great Britain, 
in other parts of the world, notably in America, 
a severe shortage exists. 

The outlook in the non-ferrous metal markets 
therefore may be considered favourable, and there 
is little likelihood of a serious decline, either in 
production or consumption, this year. The hos- 


tilities in Spain and China have naturally had a 





depressing effect, although the influence of the 
Spanish civil war has been neutralised. In other 
words, the market has accepted the reduction in the 
Spanish contributions of copper and lead, and has 
found other sources of supply. So far the effect on 
the market of the fighting in China has been chiefly 
sentimental, and naturally fears of an exten- 
sion of the troubles have resulted in a certain 
amount of unloading by holders. This is usually 
the first effect of such disturbances to trade and 
commerce, although in the long run the metal 
requirements of the belligerents if they are allowed 
to take their natural course are likely to create an 
intensive demand. Japan is a producer of copper, 
although not sufficient for her own needs, but it is 
understood that she has accumulated considerable 
stocks of metal during the past few months. 
China is a producer of tin, and since she is not 
included in the International Control Scheme, her 
production has remained free from restriction, and 
last year increased to an estimated total of 11,000 
tons, compared With 9000 tons in the previous year. 





Interference with supplies from China, however, 
whilst it would probably further limit operations 
in the market, would be unlikely to be so complete 
as to create a shortage. The demand for lead also 
is not likely to be much influenced by the Eastern 
troubles. ‘The possibility of a check on Chinese 
and Japanese imports of galvanised sheets and 
other materials might, however, result in a 
lessened demand for spelter, but the requirements 
of other markets appear to be developing to such 
an extent that the prospects of this metal remain 
cheerful. It may be suggested that the steady 
advance of the past three years has reached its 
climax, but there is no evidence that the world’s 
requirements of metals are likely to diminish for 
a long time, and the underlying strength of the 
markets during this summer supports this view. 
A feature of the situation is that whilst 
the production of these metals is expanding, the 
producers have not forgotten the lesson of the 
great depression, and are unlikely to permit outputs 
to run away from consumption. 








The New Orient Line Steamer ‘‘ Orcades.”’ 


No. 


O* Friday, August 20th, by the invitation of 
the Orient Steam Navigation Company, Ltd., 
we had the pleasure of making a‘short cruise on the 
new Orient liner ‘“ Orcades’”’ from Tilbury to 
Southampton. About 200 guests were present, 
and the ship left the Tilbury landing stage shortly 
after 4 o’clock. After tea there was boat drill with 
lifebelts at the emergency stations, and the four 
boats were lowered from the davits to the promenade 
deck level, the procedure of embarkation being 
explained by the staff commander from the bridge by 
means of the loudspeaker addresssystem installed in the 
ship. This system will also be employed to describe to 
passengers specially interesting parts of future voyages. 
During the evening time was found to inspect the 
large deck spaces reserved for sports and games, the 
public rooms and cabins, and also the navigating and 
safety equipment and the propelling machinery. 
After dinner the party was officially welcomed by 
Mr. T. F. Tallents, a director of the company, who 
spoke in the absence of the chairman of the Orient 
Line, Mr. Irvine C. Geddes. 

During the evening a cinematograph programme 
was given, and those present had an opportunity 
of seeing the launch of the ship at the Naval Yard 
of Vickers-Armstrongs, Ltd., on Tuesday, December 
Ist, 1936. While passing down the Channel the 
sports deck and the funnel were floodlit, and the 
new liner presented a fine spectacle to passing 
shipping. Southampton was reached early on Satur- 
day morning, and the party arrived in London 
shortly before midday. The same evening the 
** Orcades ” left Southampton on a maiden voyage, 
which takes the form of a cruise to the Adriatic, 
Istambul, and Athens, occupying some twenty-four 
days, for which she is fully booked. Early in October 
she will make her first voyage to Australia. 


GENERAL DESIGN. 


From the view of the ship on trial, reproduced on 
page 233, it may be noted that the general appearance 
of the new liner differs but little from her sister ship 
the “ Orion,” a description of which will be found 
in our issues of August 23rd and August 30th, 1935. 
The distinctive features adopted in the “Orion” 
have been retained, such as the single forward mast 
and one funnel amidships. In the ‘“‘ Orcades,” how- 
ever, the height of the funnel has been increased by 
about 9ft. with the object of giving a freer flow for 
the gases, and a lessened tendency for the smoke 
to be carried down towards the decks. This was 
clearly shown on the short voyage which we made. 
The colouring of the ship is the same as the “‘ Orion,” 
and the green boot topping, with a corn-coloured 
hull and white painted superstructures, make a very 
pleasing appearance. The length of the forecastle 
deck has been increased somewhat. A new feature, 
which is well illustrated in the engravings on page 233, 
is the extended use of wider-spaced side stanchions 
in the way of the stern and for the covered promenade 
decks, which are of welded box form open on the 
inside. As they are much stronger than the 
stanchions formerly employed they can be spaced 
at wider intervals and give a less obstructed view 
from the decks. The principal hull dimensions and 
particulars are given in the table below. The ship 
has been constructed under the survey of Lloyd’s 
Register of Shipping for the 100 Al class, and 
embodies the requirements of the latest Board of 
Trade rules and provision for safety at sea. The 
hull has a raked stem with a cruiser stern, and, 
including the superstructures, it is divided into eight 
decks, which are lettered from above to below from 
“A” to ‘““H” respectively. There is a small “J” 
deck amidships, and an orlop deck in No. 1 hold 





forward. The subdivision of the hull embodies 
the latest Convention requirements, and includes 
ten primary water-tight or oil-tight bulkheads which 
are carried up to the bulkhead of ‘‘ F”’ deck. Safety 
is further assured by the provision of additional 
deep-tank divisions and the grouping adopted for the 
fresh water and oil fuel tanks in close proximity to 
the engine and boiler-room spaces. There is a 
cellular double bottom which is carried fore and aft, 
and is suitably divided for the necessary tank 
requirements. At the forward end of the double 
bottom a duct keel is formed. 

Cargo is carried in three holds and lower ‘tween 
deck spaces forward, and in three holds and a lower 
‘tween deck space aft. These after spaces are 
reserved for the carriage of general cargo, while the 
forward spaces are insulated for the carriage of 
refrigerated and chilled cargoes of perishable goods. 


DECK AND OTHER AUXILIARY MACHINERY. 


The cargo is worked from steel derricks mounted on 
derrick posts, which are shown fore and aft in our 
illustration. A special 20-ton derrick is provided on 
the after side of the mast and serves No. 3 hatchway. 
All cargo winches are electrically operated and they 
comprise twelve single-barrel winches and six double- 
barrel winches, most of which are of the Metropolitan - 
Vickers type. The capstans and anchor windlass and 
also the two warping windlasses aft are of Napier 
Bros.’ design, with the Austin single-unit system of 
drive. A Brown Brothers’ four-cylinder electro- 
hydraulic steering gear is installed, driven by a 
Laurence-Scott motor. The lifeboat equipment was 
supplied by Hugh McLean and Sons, Ltd., of Govan, 
and the boats are built of ‘‘ Armco ” iron with integral 
buoyancy tanks. We noted that twenty lifeboats 
and two motor boats are carried, also two service 
boats. The main boats are carried in gravity type 
Welin-MacLachlan davits, complete with electrically 
operated boat hoisting winches. The all-electric 
water-tight door system was designed and supplied 
by J. Stone and Co., Ltd., of London and Deptford, 
which firm also supplied the propellers described 
below, and over 360 special windows of the pressure- 
tight spring-balanced pattern, also quick-lifting 
windows and rack and pinion windows, &. The 
Stone all-electric system for controlling the water- 
tight doors operates the two vertical doors fitted in 
the tunnel recess, also one vertical door fitted in the 
bulkhead between engine-room and_boiler-house. 
It is operated from the bridge and an indicator on the 
bridge shows when doors are open or closed. 

One of the ingenious arrangements incorporated 
in the doors is a lever linkage system of simple con- 
structiom, which provides a mechanical advantage 
when most required, 7.c., when a door is to be opened 
and consequently drawn from the grip of its wedges. 
It operates as follows :—On the screwed shaft which 
actuates each door there isa bronze nut working in a 
rectangular cavity which allows the nut to move up 
and down the screwed shaft within controlled limits. 
To this nut are attached two levers in the plane of the 
door and pivoted to the door panel; their outer 
extremities swing clear of the door panel and can make 
contact with stops on the door frame. Thus when a 
door is to be opened the electric motor operating the 
door starts up light, turning the screwed shaft and 
lifting the nut which in turn rotates the levers about 
their pivots. Meanwhile the door has not moved, 
but after a certain travel of the nut the levers make 
contact with the stops and the door is levered out of 
its wedges. Immediately after this the nut makes 
contact with the end of its container and the door 
lifts at full speed. When closing, the pressure exerted 
by the screw is transmitted to the door through a 
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buffer spring below the nut. There is also a device 
fitted whereby, when a predetermined load has been 
applied to the door when closing or striking an 
obstruction anywhere in its travel, the motor is 
switched off to prevent burning out. However, 
should the obstruction be of a yielding nature, the 
motor will again be automatically switched on and 
the door will automatically follow through. 

In the lower part of the ship are horizontal sliding 
water-tight doors by John Broadfoot and Sons, Ltd., 





principal public rooms and cabin spaces are protected 
with the Mather and Platt sprinkler system. For the 
cargo spaces and store-rooms the Richaudio system of 
fire detection has been installed by the Walter Kiddie 
Company, Ltd., of London. In connection with 
the engine and boiler rooms, foam equipment has been 
supplied by the Pyrene Company, Ltd., of Brentford, 
Middlesex. The heating and ventilation system was 
designed and supplied by the Thermotank Company, 
Ltd., of Govan, Glasgow. For supplying conditioned 








Martyn and Co., of Cheltenham. The first-class 
dining saloon, shown on page 234, is generally similar 
to that of the ‘‘ Orion,’’ but. an innovation is the 
addition of two auxiliary rooms forward, which are 
divided from the main room by glazed screens and 
curtains, so that they can be used as children’s or 
private dining rooms. The indirect cornice lighting 
and the louvres for the conditioned air are shown in 
our engraving. The space forward of the dining 
saloon serves as a foyer and also the main entrance to 
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of Whiteinch, and some special hinged steel water- 
tight doors, by Mechans, Ltd., of Scotstoun. 
NAVIGATING INSTRUMENTS AND EQUIPMENT. 
The navigating bridge deck is arranged over the 
forward end of *‘ A” deck and it includes a roomy 
wheel house and chart room. Among the instruments 
we noted a Kent clear-view screen and Huson 
magnetic compasses with a full equipment of Sperry 
gyro-compass gear for automatic steering and course 
recording, with all the usual repeaters. The engine- 
room and docking’ telegraphs are of Chadburn 
pattern, and intercommunication is facilitated through 





loud-speaking telephones of the T.M.C. pattern. 


THE ORIENT LINER ‘‘ORCADES’’ ON TRIAL 
air to the public rooms and some of the cabins a 
special plant was constructed by the Carrier Engi- 
neering Company, Ltd., of Buckingham-gate, London. 
This works in connection with the refrigerating and 
cooling equipment supplied by J. and E. Hall, Ltd., 
of Dartford. These systems we hope to describe more 
fully in our second article. 


PASSENGER ACCOMMODATION. 


The whole of the work for the public rooms and the 
special cabins was, like that for the sister ship 
* Orion,’ entrusted to the company’s architect, Mr. 
E. Brian O’Rorke. In carrying out this work a 
successful attempt has been made to carry still 





the ship, the passenger lift and the stairway giving 
access to the decks above. On “ E ”’ deck is the space 
reserved for ship’s notices, and above on “‘ D ” deck 
is the shopping centre, and behind the shop the hair- 
dressing saloon, which is air conditioned. On “CC” 
deck are writing spaces and on “B” deck a hall 
leading to the library and the lounge. The library is 
air conditioned. The lounge occupies a central 
position and through it, going aft, the dancing space 
is reached, which can be shut off to form a cinema 
or entertainment hall or used as an open deck space. 
On the other side of this space a café and bar is pro- 
vided. Below on “ C ” deck is the tavern which looks 
out on to the promenade and sun deck with the two 











STERN VIEW 


There is a Barr and Stroud range finder and a Marconi 
‘ Echometer ”’ sounding device. The Marconi Com- 
pany also supplied the main wireless equipment and 
direction finder, and the wireless transmitter and 
receivers for two of the lifeboats. The Marconi sound 
reproducing equipment has been installed, together 
with sixteen loud-speakers, which can be employed to 
relay speech or music and to broadcast items to 
different parts of the ship; a broadcast receiver for 
picking up land stations is provided. 


Fire PROTECTION, HEATING, AND VENTILATION. 
In addition to the usual provision of fire-proof 


further the idea that the lines of a ship should give 
all that is required as a basis for decorative design. 
We observed that in all cases the lines of the ship’s 





bulkheads and doors, and hand extinguishers, the 











steel have been followed as closely as possible and 
that such items as vent trunks and grilles have been 
used frankly as part of the decoration and have not 
been concealed or disguised. The planning has 
resulted in lending a feeling of spaciousness throughout 
the ship, which has been helped by adopting large 
window areas in the various deck houses. <A pleasing 


and artistic effect has been gained by the extended 
use of decorative woods, many of which are of British 
origin. The contractors for the panelling and decora- 
tion of the first-class rooms and staircases were H. H. 





prises two air-conditioned ‘“‘ flats,’ 





PROMENADE DECK 


swimming pools for first and tourist-class passengers. 


The special first-class cabin accommodation com- 
> each with sitting 
room, bedroom and bathroom, hall, trunk room, and 
kitchenette ; four large double bedrooms, 18ft. by 
1lft., also air conditioned, and twelve other double 
cabins, each with private lobbies and bathrooms and 
with furniture and fittings specially designed by the 
architect. Forward on “ C”’ deck is the nursery with 
its own play deck. The Orient tradition for large 
deck spaces is fully realised in the “‘ Orcades ”’ for 
both classes of passengers. The tourist accommodation 
follows closely the general simple line adopted for the 
first-class public rooms. We show on page 234 a view 
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in the tourist dining saloon. There is a large tourist 
lounge, a café, and children’s play room. The con- 
tractors for the public rooms and special cabins in the 
tourist class were Hampton and Sons, Ltd.,of London. 


PROPELLING MACHINERY. 


The vessel is propelled by twin screws, driven 
by two sets of Parsons turbines, through single- 





stage impulse wheel, followed by five stages of reaction 
blading. 

The rotor shafts of all the turbines are packed 
with both labyrinth and carbon packings, and 
‘** Michell” type pivoted adjusting blocks are fitted. 
All the turbines are designed to run at 1715 r.p.m., 
and the gear ratio is such that with this turbine speed, 
the propellers run at 112 revolutions. The total shaft 








FIRST-CLASS DINING SALOON 


reduction gearing. Each set comprises one high- 
pressure, one intermediate-pressure, and one low- 
pressure turbine, working in series and driving separate 
pinions engaging with the main gear wheel. 

The high-pressure turbine is of the impulse-reaction 
type, the first stage consisting of an impulse wheel 
with two rows of blades, and the remainder of this 
turbine comprising six stages of reaction blading 
mounted on a hollow drum of forged steel. 





Hull Dimensions and Particulars. 


Length overall . : 665ft. 
Length between perpendic vulars 630ft. 
Breadth overall at * C ” deck S4ft. 
Breadth moulded likes oe 82ft. 
Depth moulded to ** C ”’ deck 63ft. 6in. 
Depth moulded to “ E ’’ deck 47ft. 6in. 
Depth moulded to * F *’ deck 38ft. 
Displacement tonnage 28,400 
Gross register tonnage 23,400 
Draught moulded ‘ 30ft. 
Total normal shaft horse- -powe' r 24,000 
Designed service speed ba 21 knots 
Passenger Accommodation. 
Number of first-class passengers 463 
Number of tourist class passengers 605 
Number of Ship’s working complement 466 


Propelling Machinery. 
Type, Twin-screw single-reduction Parsons geared turbines 
Designed service output , ... 24,000 8.H.P. 
Astern power : 70 ) per r cent. of ahead power 
Turbine speed ... ; ; 1,715 r.p.m. 
Propeller speed ... 112 r.p.m. 

Boiler Installation. 

Type of boilers ... Babcock and Wilcox oil-fired 
Number of boilers Four large and two small 
Designed working pressure aed Sata 


outlet 


#4 é 425 Ib./sq. in. 
Safety valve blow-off pressure 


450 Ib./sq. in. 
Large boilers : 
Total generating surface... 
Total superheating surface ... 
Total air heating surface 


29,860 sq. ft. 
4,600 sq. ft. 
32,000 sq. ft. 
Small boilers : 

Total generating surface 


Total superheating surface ... 
Total air heating surface 


7,170 sq. ft. 
1,350 sq. ft. 
8,000 sq. ft. 


Turbo-generator Sets. 


Type of generating ee: 


Allen D.C. turbo-generators 
Number of sets ... pees a 


Total designed output 1,650 kW 
Turbine speed cas 5,000 r.p.m. 
500 r.p.m. 


Generator speed 
Voltage ny 220 volts 
Emergency Generator Set. 


One 90-kW Allen oil engine-driven set 





The intermediate-pressure turbine is of the reaction 
type, having seven stages of blades mounted on a 
hollow forged steel drum; while the low-pressure 
turbine is of the single-flow type, having sixteen rows 
of reaction blading mounted on forged steel disc 
wheels. 

The astern turbines consist of one high-pressure 
and one low-pressure turbine, working in series. 
The H.P. astern turbine is incorporated in the inter- 
mediate cylinder, and comprises one impulse three-row 
wheel. The low-pressure astern turbine, which is 


incorporated in the L.P. casing, consists of one two- 








horse-power developed on trial by the two sets of 
turbines at the speed named was 24,000, the power 
developed astern being approximately 70 per cent. 
of the ahead power. 

The turbines are connected by flexible couplings 
to nickel steel pinions, which engage with the main 
wheels on the propeller shafts. The gearing is of the 
double helical single-reduction type, having Vickers- 
Bostock-Bramley patented ‘‘ enveloping ”’’ gear teeth. 
The gear wheels consist of cast iron centres with 
shrunk-on forged steel rims. Central bearings are 
fitted to the pinion shafts. 

The shaft bearings for both turbines and gearing 
are supplied with forced lubrication, and the thrust 
blocks, which are of ‘** Michell” type, are placed on 
the shafts close up to the gearing. 

The propellers were supplied by J. Stone and Co., 
Ltd., of Deptford, and are of the built-up type, each 
having four blades of manganese bronze, secured to 
cast steel bosses by mild steel studs and gun-metal 
cap nuts, a cast iron cone being fitted over the pro- 
peller nut. Electrically operated turning gear is 
provided for the turbines and shafting. 

The main condensers are of the Weir ‘‘ Regenera- 
tive’ pattern. They are suspended from the low- 
pressure turbine casings, and spring supports are 
fitted to relieve the load on the turbines. The total 
cooling surface in the condensers is 25,000 square 
feet. They are designed to maintain a vacuum of 28in. 
of mercury with the barometer at 30in., with a sea 
water temperature of 86 deg. Fah. 








BoILER INSTALLATION. 

The steam generating installation consists of six 
Babcock and Wilcox type high-pressure marine 
boilers, all of which were built at Barrow. There 
are four large boilers and two small boilers, all titted 
with superheaters and tubular air heaters. The 
boilers are constructed for a working pressure at the 
superheater outlet of 425 lb. per square inch, and a 





TOURIST CLASS DININGF;SALOON 


blow-off pressure of 450 ]b. per square inch at the 
safety valves, the steam being superheated to 725 deg. 
Fah. The total generating surface of the four large 
boilers is 29,860 square feet, with a total superheating 
surface of 4600 square feet. The total generating 
surface of the two small boilers is 7170 square feet, 
with a total superheater surface of 1350 square feet. 
The air heating surfaces for the large and small 
boilers are 32,000 square feet and 8000 square feet 
respectively. 

The boilers are arranged to burn oil only under the 
forced draught closed air duct system with open 
stokeholds. The necessary air is supplied to the 
boilers by five double-inlet electrically driven fans 
of Howden’s manufacture. 

The oil fuel installation consists of four units, 
each of which comprises one electrically driven pump 
and one heater, one pair working and one pair 
standby. 

Two oil fuel transfer pumps of the electrically 
driven two-throw type, each with a capacity of 60 
tons per hour for transferring oil to the settling tanks, 
are provided. Babcock Clyde soot blowers are 
fitted on the boilers and the air heaters. 

The electric generating machinery comprises three 
main turbo-driven dynamos, each of 550 kW at 
220 volts, and one oil engine-driven generator of 
90 kW at 220 volts. 

We shall refer further to the auxiliary machinery 
equipment in our second article. 

(To be continued.) 








A High-Pressure Reciprocating Steam 
Engine. 


T is a well-known fact that in steam power plants only 
a comparatively small part of the energy contained in 
the live steam is converted into actual power. The largest 
part of this energy, when working with open exhaust, is 
delivered directly to the atmosphere and when working 
under vacuum is lost to the cooling water of the condenser. 
Many industries, however, require electric current for 
power and light and, at the same time, steam for boiling 
and heating. The advantages of combining the generation 
of energy for both purposes, 7.e., for power production and 
the simultaneous exploitation of the engine exhaust 
steam for heating and boiling, have been recognised for a 
considerable time. 

The engine output that can be produced in relation to a 
given quantity of heating steam depends on the available 
difference of pressure and temperature, i.e., the higher the 
live steam pressure and temperature are, in relation to a 
given back pressure, the greater can be the engine output 
and the better will be the engine. Incidentally, it may be 
noted that no more fuel per unit of energy is required for 
the production of high than of low-pressure steam. These 
facts have led to the use of ever-increasing pressures in 
combined power and heating plants. 

The use of high-pressure steam is also remunerative in 
many cases where a high-pressure plant, i.e., the primary 
steam system, is added to existing plant of ordinary 
pressure, which then becomes the secondary steam system, 
receiving the exhaust steam of the high-pressure engines 
for driving the existing low-pressure engines and for heating 





purposes. In such instances the existing low-pressure 
boilers may be made to serve as a standby or be converted 
into steam accumulators. 

In contrast to the practice with large plants driven by 
steam turbines, high-pressure steam has not found wide 
application in plants of small and medium size, the main 
reason being that the high-pressure steam turbine of small 
and medium size with its small steam throughput has a low 
thermodynamic efficiency, and because no suitable alter- 
native type of engine has been hitherto available. The 
reciprocating steam engine can, however, when suitably 
transformed, be made to fill the gap and take advantage 
of high-pressure steam in industrial power plants of about 
500 to 3000 B.H.P. 

The experience gained by the Swiss Locomotive and 
Machine Works in the production of high-pressure steam 
engines for locomotives has led to its building, for a 
pressure of 1400 lb. per square inch, the stationary steam 
engine illustrated herewith. This engine is installed in the 
power-house of the Société Alsacienne de Constructions 
Mécaniques at Mulhouse and has replaced a high-pressure 
steam turbine which ran under similar conditions. The 
steam is supplied at a pressure at the boiler stop valve of 
1400 lb. per square inch and a temperature of 800 deg. Fah. 
by a coal dust fired ‘‘ Atmos ”’ boiler made by the Société 
Alsacienne de Constructions Mécaniques. The steam 
turbine worked against a back pressure of 142 lb. per 
square inch, but the reciprocating engine, which has 
replaced it, is called upon to work under the considerably 
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Fic. 1—SIDE VIEW OF ENGINE—ADMISSION SIDE 


more severe conditions of running not only against the 
back pressure of 142 lb. per square inch, but also, alter- 
natively, as conditions demand, against 28-4 lb. per 
square inch. 
The main features of the engine are as follows : 
Steam pressure at engine stop valve 1350 |b. per square inch 
Steam temperature at engine stop 
valve Sasi, cise eas 
Back pressure 


750 deg. Fah. 


28-4 Ib. or 142 lb. per square inch 


1.H.P. rated output 1500 
1.H.P. peak load 1725 
Cylinder diameter 7fin. 
Piston stroke a 13}in. 
Number of cylinders... Three 


R.p.m. 500 


The pressure drop from 1350 Ib. to 28-4 lb. and alter- 
natively from 1350 lb. to 142 lb. per square inch is made 
in one expansion in three double-acting uniflow cylinders 
working in parallel. The steam intake is through poppet 
valves, of which the best form was found by tests with 
different models working with compressed air. The steam 
is exhausted through ports uncovered by the working 
pistons on the uniflow principle. The pure uniflow prin- 
ciple with ports in the middle of the cylinders is used only 
when the engine is working against the back pressure of 
28-4 lb. per square inch., When it is working against 





Tue ENGINEER” 


(a) Engine running with back-pressure of 142 lbs./sq. inch with 
outlet through ports and auxiliary valve. 
(6) Engine renning with back-pressure of 28-4 lbs./sq. inch with 
outlet through ports alone. 


FIG. 3—-INDICATOR DIAGRAMS 


142 lb. per square inch back pressure the compression 
period is shortened by the opening of auxiliary exhaust 
valves in order to regulate the compression to the desired 
pressure. As the larger part of the exhaust steam passes 
into the secondary system through the main exhaust 
ports, the auxiliary exhaust valves are not opened until 
after the dead centre. The advantage of the uniflow prin- 
ciple, as regards heat exchange losses, is thus maintained 
whether working at the lower or at the higher back pres- 
sure. The small dimensions of the engine, resulting from 
the relatively high speed of 500 r.p.m., tend, even under the 
condition of simple expansion, to minimise the heat 
exchange losses and the direct loss of steam past the piston 
rings and stuffing-box. 

Efficient lubrication, it is claimed, presents no diffi- 
culty, as the cylinder walls do not reach very high tem- 
peratures. The two admission valves are actuated, 
through pivoted arms, each with two rollers, by a common 
pair of cams. The pre-admission cam is rigidly keyed to 
the cam shaft, whilst the admission cam is movable on the 
shaft in the sense of the revolution of the engine. This 
movement determines the period of admission and there- 
fore the output of the engine, and is effected by a servo- 
motor controlled by the speed governor. The speed of 
running can be adjusted by hand or by an electric device. 





This new type of patented admission and governing gear 


is stated to have proved to be very efficient. The auxiliary 
exhaust valves at the back of the engine are operated by 
a second cam shaft which, like the admission cam shaft, 
is gear driven. By the removal of the rocker arms of 
these valves the engine can be quickly converted for 
running against 28-4lb. per square inch back pressure. 
Both the exhaust ports and the auxiliary exhaust valves 
pass their steam into a common exhaust manifold. 

The cast steel cylinders, with cast iron liners, are bolted 
to the crosshead casing, which in turn is fixed to the base- 
plate by long through bolts. The piston-rod is forged in 
one piece with the crosshead. The stuffing-box is fitted 
with metallic packing, and a guide bush in the upper 
cylinder cover assures alignment of the piston and rod. 





FIG. 2—SIDE VIEW—OUTLET SIDE 


in a casing, flanged to the base-plate. Accessibility of the 
moving parts is assured by means of easily removable 
light metal covers, and the valve and governor gear are 
reached from the platform. A hubless fly-wheel is carried 
between the crankshaft and alternator flanges. 

The engine starts from any position of the crankshaft, 
the barring gear serving only for purposes of inspection 
of the valve gear and moving parts. 

The total overall length of the engine set is only 17ft. 2in. 

Only preliminary tests were made in the shops of the 
Swiss Locomotive and Machine Works, as steam of the 
full pressure was not available. A few weeks later the 
engine was erected at Mulhouse, and after a prescribed 
period of running under service conditions official power 
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FiG. 4—LONGITUDINAL AND CROSS SECTIONS OF ENGINE 


All working parts, including the valve and governor gear, 
are pressure lubricated from an oil pump driven from the 
crankshaft and they also receive oil, before starting, from 
an electrically driven auxiliary pump, which, in addition, 
supplies oil under pressure for opening the main stop valve 
and for controlling, by means of the servo-motor, the 
position of the admission cam and therefore the time of 
cut-off. 

Should the rated speed be exceeded by a certain amount, 
a special safety governor closes the main stop valve and 
returns the admission cam to its zero position, thus stopping 
the engine. 

The lubricating oil is filtered and cooled and should its 
pressure drop below a predetermined minimum an siarm 
device gives warning. The gear-driven pump for the 
lubrication and a hand-operated pressure control for the 





lubricating oil and for the governor operation are arranged 


and consumption tests were carried out, at the request of 
the owners, by the Alsatian Association of Steam Plant 
Owners. An abstract of the results is given on page 236. 

The steam consumption was determined by measuring 
the condensate including the water trapped by the oil 
separator. The electrical output at the generator terminals 
was measured by two calibrated wattmeters and from the 
generator efficiency curve the power at the coupling was 
determined. From these figures and those of the steam 
consumption the thermodynamic efficiency was calcu- 
lated. Tests at different loads were made under both con- 
ditions of 142lb. and 28-4lb. per square inch back 
pressure. As will be seen from the data given, the pressure 
and temperature of the live steam did not reach the full 
specified figures of 1350 lb. per square inch and 750 deg. 
Fah. owing to inevitable losses in the long pipe line between 
boiler and engine ; the output of 941 kW against 142 lb. 
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per square inch back pressure could not be exceeded. The 
engine, it is stated, can, however, easily accept the specified 
higher duty. When running with 28-4 lb. per square inch 
back pressure the measuring of the condensate was 
restricted by the available condenser capacity to 505 kW, 
but at this back pressure the power developed was carried, 
without detailed measurement of the various factors given 


The specified condition of running against 142 Ib. and 
28-4 Ib. per square inch had an unfavourable influence 
upon the engine in the sense that the compression pressure 
tending to unload the admission valves could not be 
exactly determined, and therefore a comparatively large 
pressure drop was allowed for in the design of these 
valves, In later designs with back pressures higher than 


Test Results of Three-oylinder High-Pressure Engine. 





Back pressure, 142 lb. per square inch g. 


measured quantity of oil mixed with eight times the 
amount of petrol to facilitate the spreading of the oil 
over the surface of the metal. On each slip a different 
make of oil was used, and on each of the two plates two 
of the slips had on them oil treated with ‘“‘ Adcoid.”” In 
one of the plates a slip was left quite clean and in the other 
one was treated with ‘‘ Adcoid”’ alone. The car engine 


Back pressure, 28-4 Jb. per square inch g. 


























Trial No.... ee eS oe se ee 6 7 lo | 2% 3a 4a 5a 
Steam pressure before admission valves, lb. per sq. inch. B-. -.3f 2 Se | 1,225 1,180 1,209 1,166 1,180 1,109 1,252 1,230 | 1,266 1,266 | 1,252 
Steam temperature before admission valves, deg. Wek... ...| OFF 688 696 707 709 702 702 |) =«596 628 + 653 666 | 667 
Back pressure, Ib. per sq. inch g oe 143-6 139-4 140-8 142-2 143-7 142-2 140-8 29-87 31-29 28-45 29-87). 28-45 
= ure of back pressure oan, deg. ‘Fah. |: 388 376 363 361 361 361 360 273 Sig. 1+: ‘ats 273 | 271 
heat drop, B.Th.U. per lb.. * —_ 185-5 183-5 185-5 183-5 184-5 182 —_ 255 {| 267 269 270 
Thovatioat steam consumption, Ib. per HP. b hour. ae -- 13-76 | 13-85 13-75 13-85 13-80 14-00 — 9-9 9-50 9- 9-43 
Live steam, lb. per hour... an: a .--| 7,372 8,814 10,000 13,228 16,990 21,988 26,445 2,900 5,346 7,255 9,898 | 11,247 
Output at generator terminals, kW : 10 200 390 592+5 807-5 941 120-5 225-5 409 | 505-5 
Generator efficiency, per cent. ... _ 81-8 88-9 93-6 95-3 96-1 96-3 —_ 83-3 90-3 93-9 | 94-7 
Output at coupling o generator, H. P. 32-6 180-5 302 560 834 1,128 1,310 32-6 194-5 336 584 | 716 
Specific steam consumption (coupling), lb. per H.P. hour 210-0 48-8 33-1 23-6 20-3 19-5 20-2 89-0 27-45 21-6 16-95 15-7 
Specific steam consumption (generator terminals), lb. ¥ kW hour —_ 80-13 50-0 33-91 28-68 27-25) 28-10 _— 44°35 32-17 24-17 22-29 
Thermodynamic efficiency (coupling), per cent. ; eee 28-3 42-0 58-2 | 68-3 70-9 69-7 a 36°3 44-0 56-0 59-9 
Steam consumption,* lb. per hour... : 6,035 7,818 8,799 11,971 15,154 19,492 22,815 2,151 4,262 6,195 8,603 9,869 
Specific steam consumption,* Ib. per H.P. ‘hour 185 43-2 29-1 21-4 | 18-2 7-3 7:4 66-0 21-9 | 18-45 14°73, 13-8 
71-08 44-0 33-68, 25> 42) 24:14 24-25 —- 35-37) 27-47 21-03 19-52 


Specific steam consumption,* Ib. per kW hour 


* Referred to 1350 Ib. 


in the table, up to 930 kW. The actual recorded figures 
of steam consumption have been referred to the full steam 
pressure and temperature conditions by calculations with 
the aid of curves closely corresponding to adiabatic 
conditions. 

In one of the accompanying engravings curves of the 
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Fic. 5—-STEAM CONSUMPTION AND EFFICIENCY 
CURVES 


principal test results are given. The thermodynamic 
efficiency, as referred to the output at the coupling, is 
over 70 per cent. when working with 142 Ib. per square 
inch back pressure, and it will be noted that the efficiency 
over a large range of loads is satisfactory. When working 





Fic. 6-ADMISSION VALVE GEARING 


under the exceptional conditions of 28-4 1b. per square ; water system of a motor car and also to an ice- cold water 
inch back pressure the efficiency was, naturally, lower in| supply. Two of these plates were used in the demon- 
it | stration. 


view of the small piston displacement ; nevertheless, 


reached a figure of over 60 per cent. 





per square inch, 750 deg, Fah., 142 lb. 


28-4 1b. per square inch better efficiencies are expected 
for this and other reasons. 

The exhaust steam at 142 lb. per square inch serves, 
first, steam hammers in the owners’ forge and then the 
low-pressure stage of a mixed-pressure condensing 
turbine. At 28-4]b. per square inch back pressure the 
exhaust steam is used for heating purposes. The cylinder 
oil consumption, as measured in actual service, is, we are 
informed, considerably below the guaranteed figure and 
the condensate can be used with no disadvantage in the 
** Atmos” boiler supplying steam to the engine. The 
question of oil separation has been the subject of much 
controversy with the adversaries of the reciprocating 
engine ; as, however, the high thermodynamic efficiency 
of the engines results in the exhaust steam being in the 
region of saturation, good conditions for satisfactory oil 
separation are claimed to prevail if a pure mineral oil 
suitable for high superheat is used and properly distributed 
in controlled quantity. 

The makers of this engine inform us that it can also be 
designed with one, two or four cylinders. In addition 
they state that it is possible to control the admission 
valve gear simultaneously by a speed governor and by a 
back pressure governor. It would be possible, they con- 
tinue, to branch off steam from the engine through the 
exhaust valves by separating their passages from those of 
the exhaust ports. Under this method of working the 
exhaust valves and a regulator valve in the exhaust port 
passage would work under the control of the pressure 
governor associated with the branched-off steam. 








Corrosion Prevention in Petrol 
Engine Cylinders. 


A seERIEsS of demonstrations was recently given by 
Alexander Duckham and Co., Ltd., to show the properties 
of ‘‘ Adcoids ” material in preventing corrosion in petrol 
engine cylinders. For these demonstrations an ingenious 
device has been evolved which makes visible the actual 
corrosive effect which occurs in motor car cylinders when 
starting up in cold weather or in short runs with frequent 
stops. Six slips of cast iron cut from a broken cylinder 
block and machined, ground, and polished were soldered 
into a brass plate which was water jacketed on the inside. 
The water jacket was connected by tubing to the cooling 
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Some of the cast iron slips were treated with a carefully 


and 28-4 lb. per square inch back pressure. 


nearby was started up and the hot water from its cooling 
system passed through the plates to warm them up and 
evaporate the petrol from the oil on the slips. Bell- 
shaped jars, which were connected to the exhaust system 
of the car by tubes, were then placed over each plate, and 
a small fan in the crown of each jar was started up to 
keep the gases moving. A certain amount of moisture 
from the exhaust gases was deposited on the inside of the 
jars. After a few minutes’ running the plates were cooled 
by switching over to the cold water supply, and as the 
interior of the bell jars cooled the moisture in them was 
deposited on the slips. The bell jars were then removed 
and the plates once again warmed to drive off the con- 
densed moisture from the slips. The corrosive effect of 
the deposited material then became evident. The corrosion 
was present upon all the slips, although it varied quite 
considerably with different oils. 

The slips which had been covered with the oils treated 
with “ Adcoid” had a noticeably lighter corrosion. 
In a test made by wiping the slips with rag the deposit 
on those covered with treated oils was removed with 
considerably less effort and left much less distinct marks 
upon the metal than was the case with those which had 
on them the untreated oils. The slip treated with “* Adcoid ” 
alone had practically no deposit on it, and what there was 
was of an oily nature and easily removed. The tests 
which we witnessed were carried out at all stages with 
care and fairness, and left no doubt that the use of 
** Adcoid ”’ material imparts a definite corrosion-resisting 
effect to petrol engine oils. 








The Polish Flotilla Leader ‘‘ Grom.” 


WE illustrate on page 237 the new Polish flotilla leader 
O.R.P. “Grom” (‘* Thunderbolt’), the first of two 
flotilla leaders, built by J. Samuel White and Co., Ltd., of 
East Cowes, Isle of Wight, for the Polish Government. 
This ship has recently been completed and handed over. 
The destroyer passed through all her trials successfully 
and fulfilled, we learn, all contract conditions for speed, 
oil fuel consumption, stability, and turning circles. 

Her sister ship, “ Blyskawica” (“ Lightning ’’), is at 
present fitting out at Cowes, and, when she is delivered, 
Poland will possess two of the most up-to-date flotilla 
leaders in the world, large, fast, powerful, and well armed. 

The design of these vessels is based on the requirements 
formulated by Admiral Swirski, the Chief of the Polish 
Navy, and is the result of some months of collaboration 
between the Polish naval authorities and the builders. 

The two new destroyers embody all the latest and best 
practice in respect of hull, machinery, armament, and 


outfit. 
HuLt PARTICULARS AND DIMENSIONS. 


In the table which follows we give the principal hull 
dimensions of the ships :—~ 


Length overall ... ... 374ft. 

Length on waterline 365ft. 

Breadth extreme 37ft. 

Breadth moulded 36ft. lin. 

Standard displacement ; . 2000 tons 

Draught to standard Haplon ement. 10ft. 3in. 
- aa 190 


Complement eee 

As our engraving shows, in profile view a very imposing 
outline is presented in these vessels, the stem being well 
raked with a curve forward in the modern semi-clipper 
style. A long forecastle with bridge erections, tripod mast, 

e streamlined funnel, and afier bridge houses are 
other well distinguished features of the design. 

The vessels are constructed almost entirely of galvanised 
steel, most of which is of special quality. From stem to 
stern the hull is exceptionally well sub-divided by trans- 
verse and longitudinal bulkheads, while the bows of the 
vessel are reinforced for navigation in ice. 

In general arrangement the propelling machinery. and 
boilers are situated amidships, two engine-rooms and two 
boiler rooms being provided. Below the lower deck, at 
the ends of the vessels, the oil fuel bunkers, magazines, 
fresh water tanks, and store-rooms are arranged. 

Before and abaft the machinery spaces, between deck 
and in deck houses, accommodation for the officers and 
crew: is provided in comfortable cabins and messes, all 
with adequate heating and ventilating arrangements to 
meet Baltic winter conditions. The navigating position is 
arranged on the forward bridges, with a secondary control 
station at the after end of the vessel. 

The deck machinery consists of a powerful steam anchor 
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capstan forward, with a steam warping capstan aft and 
electric boat hoists. The rudder is operated by steam 
steering gear. Two motor boats, together with three life- 
boats and other life-saving apparatus, are provided and 
stowed, 


ARMAMENT. 


The destroyers are well armed with modern guns, 
torpedo, anti-aircraft and mine-laying equipment, which 
comprises the following :—-Three twin mounting 4-7in. 
guns, one single mounting 4-7in. gun, two twin mounting 
40 mm. A.A. guns, two sets triple 21-7in. torpedo tubes, 
two depth charge chutes, and gun director fire controls. 
The director system of fire control for the guns and torpedo 
tubes is of Polish design and manufacture. 

In addition to an elaborate fire control system, the vessel 
is equipped with a gyro-compass of the latest type with 
repeaters at all important stations. 


PROPELLING AND AUXILIARY MACHINERY. 

The propelling machinery was constructed entirely by 
Whites, and it consists of two sets of Parsons two-stage 
type turbines, each set driving one propeller shaft through 
single reduction gearing. The high-pressure turbines are 
of the impulse-reaction type and the astern turb-nes are 
incorporated in the low-pressure casing. The condensers 
are of the underslung pattern. Steam is supplied from oil- 
fired three-drum water-tube boilers, in which superheaters 
are incorporated. 

The boilers are arranged in two boiler rooms and are 
designed for a working pressure of 385 lb. per square inch 
and 200 deg. of superheat. There is a single funnel 
mounted on a casing through which the three boiler 
uptakes are led. A small auxiliary boiler of White- 
Forster type for harbour use is also provided. 

The closed feed system installed and the auxiliary 
inachinery is of the latest type and is mostly turbine driven. 

Each vessel is equipped with a very complete electrical 
installation, comprising turbo-generating sets and oil 
engine-driven sets, the oil engines being of the builders’ 
own design and manufacture, arranged to supply current 
to the large number of electrically driven auxiliaries, 
searchlights, wireless, fire control, and other special 
apparatus. 

All telegraphs for engine and boiler rooms, revolution 
and helm indicators are of the electrical type, and the 
revolution and helm indicators are arranged with repeaters 
locally and at the steering positions. 

A noteworthy feature of the trials of the “* Grom ”’ was 
her easy full-power steaming and her remarkable freedom 
from vibration at all speeds. 





Fluming Coal to Ships. 


A scHEME for fluming coal from the coal face in the 
mine to the ship’s hold is nearing completion on the 
Greymouth-Westport coast road at Woodpecker Bay, 
35 miles from Greymouth, New Zealand. A flume, 140 
chains long, has been built from the mouth of the mine to 
Seal Island, 300 yards off the coast, by Brighton Coal 














FLUME 


LOOKING ALONG THE 


Mines, Ltd., under the supervision of Mr. Andrew Hunter. 
Workmen are now building bins on the island of a capacity 
of 350 tons. A series of piles will form a pier to fend the 
ships off the rock, and will serve as the foundation on which 
the bins will be built. It is estimated that the total cost 
of mining the coal, fluming it to the ship and loading it, 
will be about 8s. a ton, compared with the usual cost of 
approximately £1. Arrangements have been made by the 
company for coastal boats to call at the port, and the 
masters of the ships are confident that it can be worked 
without difficulty, except in a northerly wind. Later, 





the company will build a wall to a rock about 100ft. north 
of the island, and this wall will act as a breakwater. 

The mine has been open for about five years, but for 
about two years all the coal was taken away by motor 
lorries. This method was found to be too expensive, and 
Mr. Hunter decided that it would be possible to build the 
flume, and make a small wharf on the side of the island. 
There were difficulties in the way of this plan, the chief 
being the bridging of the 920ft. gap between the shore 
and the island, but a long suspension span was built to 
carry the flume. This span consists of four steel cables, 
each of which has a breaking load of 100 tons. The total 
load on the span will be about 100 tons, so that there will 
be an ample margin of safety, but to permit greater 
weights to be carried on the flume, provision has been made 
for adding two extra cables. The cables are anchored in. 
concrete, and are supported by towers 43ft. high at each 
end of the span. 

The flume is 100ft. above the water. It is 2ft. wide and 
16in, deep, and has a gradient of 1 in 45. Black birch and 
rimu were used in its construction. In addition to the 
main suspension there is a smaller span, 740ft. long, 
which bridges a gu’ly before the flume crosses the coast 
road. To get a straight run for the flume it has been 
necessary in places to elevate it 50ft. above the ground, 
and in other places to make tunnels through spurs. 

All the power for the scheme will be generated by water, 
to provide which the company has improved a dam built 
in the early days by miners for sluicing. This dam is 
about 400ft. above the mine, and has a reservoir area of 
about 4 or 5 acres. Another dam lower down the valley 
will supply the water for the flume. At present the flume 
stops at the mouth of the mine, but it is intended to 
extend it to the coal face. The coal will be sluiced into 
the flume at the face, and taken direct to the bins. As it 
is carried by the water, the coal will be washed, and on 
arrival at its destination it will travel over a series of 
screens until it has been sorted. The water and slack will 
then run into a settling bin, and the water will be drained 
off. The coal is placed in the ship’s hold by a hinged 
chute. With this equipment it will be possible, it is 
believed, to load a ship in two or three hours. 

The flume is capable of carrying upwards of 100 tons 
an hour, which is considerably in excess of the company’s 
requirements. On a trial run, when there were only 4in. 
of water in the flume, the coal was carried for about half 
the length of the flume, and it was not affected in any 
way. On this trial it was estimated that the flume was 
carrying about 100 tons an hour. Lumps up to 80 lb. 
were carried by the water without trouble. The mine 
has been developed to prove the quality and quantity, 
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and the brown coal which it contains has been found to be 
very satisfactory. A feature of the mine is that no 
explosive is required, as there are distinct partings in the 
face which make the coal easy to mine. There are at 
present fifteen faces ready for winning coal. Mr. Hunter, 
who designed and supervised the whole scheme, was also 
responsible for building the cascade flume, which carries 
coal from the mine to railhead in the Buller Gorge, a 
distance of 7 miles. 








South Africa’s Electricity 
Expansion. 
(By our South African Correspondent.) 


ENoRMovus growth in the demand for electricity in 
the Union of South Africa is indicated by the fact 
that capital works in connection with power station 
extensions, involving the installation of 242,000 kW of 
generating plant, &c., at an estimated cost of approxi- 
mately £3,500,000, were embarked upon by the Electricity 
Supply Commission during 1936. The most important 
extension will take place at the Klip power station, 
which was designed in 1934 for an ultimate installed 
capacity of 350,000 kW of generating plant to augment the 
supply of power, principally to the gold mines, and to 
provide for the growth of this load over several years, 
based on estimates which were at that time considered 
to be liberal. Owing to the phenomenal expansion of 
the gold-mining industry, the demand for power has 
grown to such an extent that it has been decided to increase 
the installed capacity of the station to 424,000 kW, 
which will then be larger than any existing power station 
in the Southern Hemisphere. Besides this, an addi- 
tional 30,000-kW set is being installed at the Congella 
station of the Commission, and two boilers with an evapo- 
rative capacity of 120,000 Ib. of steam per hour each. 
These extensions will bring up the total installed capacity 
of generating plant in all the Commission’s stations to 
775,500 kW. 

The Commission’s area of supply in the four provinces 
of the Union is now over 20,000 square miles, and it owns 
over 1200 route miles of overhead power lines and 65 route 
lines of underground cables. The total step-up and step- 
down static transformer capacity on the systems is 
699,573 kVA. The total quantity of electricity generated 
at the power stations of the Commission during 1936 was 
1,993,363,560 units, and the total sold to all consumers 
amounted to _ 1,688,047,108 units, compared with 
1,119,242,946 units in 1935. Over 1,222,000,000 units 
were supplied to the mining industry, an increase of 
76-2 per cent. over the year 1935; over 206,700,000 units 
were supplied in bulk to municipalities, an increase of 
13-6 per cent.; 64,350,000 units were supplied to industries, 
an increase of i4-4 per cent.; 6,120,142 units were supplied 
direct for domestic purposes and lighting, an increase of 
42-3 per cent.; and 188,085,000 units were supplied for 
traction—railways, tramways, &c.—an increase of 7-9 per 
cent. over 1935. 

Numerous small towns and villages, mostly in the neigh- 
bourhood of the Commission’s power lines in the Western 
Province and in Natal, which were previously dependent 
upon more primitive methods for lighting and domestic 
purposes, now enjoy the amenities of a cheap and abund- 
ant supply of electricity. This is largely the result of the 
expansion of undertakings which were established primarily 
for railway electrification purposes. The total number 
of towns and villages supplied by the Commission at 
present is sixty-three, of which fourteen are supplied in 
bulk. Im the remainder, consumers are supplied indi- 
vidually by the Commission. Farm supply schemes have 
been developed mainly in the deciduous fruit-growing 
and wine-making areas of the South-West Cape district, 
where there are numerous groups of small farming com- 
munities making use of electricity, not only for lighting 
and domestic purposes, but also for grape pressing, dairy- 
ing, and water pumping, and for irrigation purposes. 
At the end of 1936 there were 254 farms connected to the 
Commission’s supply systerns throughout the Union. 

Rapid progress was made during 1936 with the railway 
electrification work which was begun in 1935. Electric 
traction over the Cato Ridge—Durban section (approxi- 
mately 45 miles) of the Natal main line was officially 
inaugurated by the Minister of Railways and Harbours 
on December Ist, 1936, and the section of the line between 
Glencoé and Volksrust (approximately 77 miles) is expected 
to be operated electrically almost_immediately. This 
will complete the conversion of the whole of the Natal 
main line (326-5 route miles, 548 track miles) from steam 
to electric traction, and will constitute the most extensive 
main line electrification in the British Empire. The whole 
of the South African Railways and Harbours Adminis- 
tration’s electricity requirements for traction purposes 
in Natal, which in 1936 amounted to 139,195,138 units, 
is being supplied from the Electricity Supply Com- 
mission’s power station at Colenso. 

Work in connection with the electrification of the rail- 
way system along the Witwatersrand (954 miles), and 
from Germiston to Pretoria (36 miles), for which the Com- 
mission is providing twelve mercury arc rectifier sub- 
stations, aggregating 49,580 kVA, and 15 route miles of 
40,000-volt single-circuit three-wire transmission lines, 
has progressed so far that two short sections (Germiston— 
Wattles and Germiston—Alberton) were opened to electric 
trains on March 15th, 1937. The entire system is expected 
to be electrically operated by November, 1937. The power 
for traction purposes on the Reef and the Germiston— 
Pretoria lines will be supplied from the joint systems 
of the Supply Commission and the Victoria Falls and 
Transvaal Power Company, Ltd. 

A loan of £2,000,000 was successfully raised by the 
Commission in July, 1936, for the purpose of financing the 
Reef electrification scheme and extension to the Com- 
mission’s Klip generating station and other undertakings. 
The Commission’s loan capital now totals £14,250,000, 
the whole of which has been publicly subscribed in South 
Africa. The excess of revenue over production costs for 
1936 was £9052. This relatively small surplus indicates 
the measure of success achieved by the Commission in the 
framing of its tariffs to accord with the general principle 
laid down in the Electricity Act, that the Commission 





shall as far as practicable operate its undertakings neither 
at a profit nor at a loss. 

In all, the Electricity Supply Commission has eight 
power stations, of which, however, three are small, viz., 
Scottburgh, which has two little generators of 13 kW and 
16 kW respectively, and Umkomaas, which has two small 
generators of 16 kW each and one of 100 kW; the third, 
the Sabie undertaking, is of more importance, having a 
hydro-electric power station with an installed capacity 
of 1350 kW. The whole output of the undertaking is 
supplied to two small gold-mining companies operating 
in the Sabie district. 

The Colenso power station, which supplies electricity 
for traction on the Natal main line and also to the Durban 
and several other municipalities, was unchanged in 1936 
with an installation of five 12,000-kW generators and ten 
boilers, each rated at 60,000 lb. of steam per hour. It 
supplied 180,887,455 units, an increase of 11-77 per cent. 
over the previous year. Of the total, 139,195,138 units 
were sold for railway traction purposes, or 9-64 per cent. 
more than in 1935. The average price per unit sold 
decreased from 0-596d. in 1935 to 0-572d. in 1936. In 
1927 the total units sold were 104,206,235, at an’ average 
cost of 0-822d. per unit. The Witbank power station of 
the Commission has an installed capacity of 100,000 kW 
(five 20,000-kW generators) of generating plant, and a 
total capacity of 1,400,000 Ib. of steam per hour. It is inter- 
connected with the power supply system of the Victoria 
Falls and Transvaal Power Company, Ltd., serving the 
Witwatersrand area, and is operated by the company on 
behalf of the Commission. The units sent out from this 
power station during 1936 totalled 695,912,729, a decrease 
of 4-30 per cent. compared with 1935. The Salt River 
power station of the Commission, which is interconnected 
with the Dock-road power station of the City of Cape 
Town, and operated in parallel with it under a pooling 
agreement, had two new high-pressure 100,000 lb. per 
hour boilers brought into service in 1936, replacing two 
60,000 Ib. per hour low-pressure boilers. The plant 
installed at the Salt River power station now comprises 
two 60,000 lb. per hour and six 100,000 lb. per hour 
boilers, three 10,000-kW and three 20,000-kKW turbo- 
generators, and a 300-kW house set. The units sent out 
from the station durmg the year totalled 87,400,887, an 
increase of 8-12 per cent. The construction of the Cape 
Town Corporation’s new Table Bay power station, which 
will replace the existing Dock-road power station and will 
be interconnected with the Salt River power station, is 
proceeding rapidly. This station was designed for an 
initial installation of two 40,000-kW turbo-alternator sets 
and five 230,000 lb. per hour boilers, but in view of the 
rapid growth of the load on both the Corporation’s and 
the Commission’s systems, it was decided in September, 
1936, to proceed immediately with the installation of an 
additional 40,000-kW set and another 230,000 lb. per 
hour boiler. 

The load on the Commission’s undertaking at Durban 
(Congella) has grown steadily, and arrangements were 
concluded in November with the Durban Corporation 
whereby an additional 30,000-kW set and two boilers with 
an evaporative capacity of 120,000 lb. of steam per hour 
each will be installed at Congella in time to meet the 
winter peak of 1938. Including this extension, the 
Congella power station will have an installed capacity of 
98,000 kW of generating plant. The units sent out from 
the Congella power station during the year totalled 
170,061,480, an increase of 13-6 per cent. over the pre- 
vious year. 

As already stated, the Klip power station was originally 
designed for an initial installation of 106,000 kW, capable 
of extension to a capacity of 350,000 kW, but, as a result 
of the great increase in the demand for power for gold- 
mining purposes, it is now being extended to accommodate 
424,000 kW of generating plant. Four 33,000-kW gene- 
rating sets were brought into service during last year, 
the first being started in March. This station, which up 
to the end of 1936 had fed 556,967,155 units into the 
Witwatersrand grid system of the Victoria Falls and 
Transvaal Power Company, Ltd., is being operated by 
that company on behalf of the Commission. Six cooling 
towers of the hyperbolic type, 220ft. high and 175ft. in 
diameter at the base, and each capable of cooling 2,000,000 
gallons of water per hour, have been erected. When the 
power station has been completed, there will be probably 
twelve of these towers. 

At the five large power stations of the Commission 
1,561,266 tons of coal were used last year for steam- 
raising. The coal consumption per unit of electricity 
generated was highest at the Witbank station, being 
1-79 Ib., then followed Klip, 1-62 1b.; Colenso, 1-44 Ib.; 
Congella, 1-32 Ib.; and Salt River, 1-13 1b. Yet it appears 
that the Salt River power station pays 25s. 4d. per ton 
for its coal, the highest of all, while Witbank pays only 
2s. 2d., the lowest of all. Colenso pays lls. per ton, 
Congella 15s. 5d., and Klip 3s. 2d. Witbank uses by far 
the greatest amount of coal, 664,288 tons per year; Salt 
River only requires 154,760 tons, Klip Station requires 
485,114 tons, Colenso uses 137,942 tons, and Congella 
119,162 tons. 

Next to the Electricity Supply Commission’s under- 
takings in magnitude comes the five generating power 
stations of the Victoria Falls and Transvaal Power Com- 
pany, Ltd., viz., Roskerville, Simmer Pan, Brakpan, 
and Vereeniging stations, with a total rated capacity of 
290,000 kW. The number of units sold by the company 
from these four.stations in 1936 was 1,200,000,000, all but 
an inconsiderable amount being supplied to the gold 
mines. The Victoria Falls and Transvaal Power Com- 
pany and the Electricity Supply Commission between 
them thus supply about 2,500,000,000 units per annum to 
the gold mines, or all their requirements outside those of 
the Randfontein mines and the East Rand Proprietary 
Mines, which have their own power stations, which may 
be estimated as having a capacity of about 500,000,000 
units per annum. 

The only large additional provision for the production 
of electricity at present being made is the new under- 
taking of the Johannesburg Municipality, which includes 
the construction of a new power station to be equipped at 
first with two 30,000-kW generating sets, but with pro- 
vision for further expansion as required. Beyond this, 
there are no further large electricity schemes at present, 
although there are a few of very minor importance under 
consideration. 





The Development of the 
Automobile Radiator.* 


By JOHN COLTMAN, M.A., A.I. Mech. E. 
No. Il. 
Tue CooLinae or Arrcorart ENGINEs. 


THE cooling of aircraft engines is at a very interesting 
stage of development. It is almost the only important 
application of the internal combustion engine which 
makes use of both air and liquid cooled engines. Prophets 
have declared each system to be obsolete, but in a com- 
paratively young and exceedingly energetic industry it 
is not very safe to make such sweeping assertions. How- 
ever, if the whole problem is considered and the evolution 
of existing systems traced, the general trend of develop- 
ment is apparent and certain deductions can be made. 

Compared with the automobile the essential require- 
ments of the cooling system of aircraft are quite different 
and the conditions of operation are also dissimilar. In 
the automobile, water cooling is almost universal, as it 
seems almost the ideal system for this application of the 
internal combustion engine. The operating conditions of 
the aeroplane are much more favourable to air cooling. 
It can only be said that liquid cooling is very advantageous 
in certain applications, not that it is practically essential 
as in the automobile. 

In the aeroplane the essential requirements are lightness 
and low resistance to air flow. This latter is usually 
referred to as ‘“‘ drag ’’ and is a very important considera- 
tion in all aeronautical design. It varies with the square 
of the air velocity, while the heat,dissipated is not quite 
proportional to the velocity. Thus, as speeds increase the 
drag rises much more rapidly than the heat dissipated by 
the cooling system. Therefore, with the very high speeds 
that have recently become possible, it has become essential 
that the air flow through the cooling system should not 
exceed a certain velocity. Some form of control has always 
heen deemed essential on radiator cooled engines, as the 
critical condition is when the machine is climbing. The 
engine is then developing 90 per cent. of full power, but 
the air velocity is only half of that attained in level 
lights. Thus in level flight the engine is over-cooled. 
Until high speeds came into common use the air-cooled 
2ngine makers did not take great pains to control the air 
low. It would appear from a consideration of Bernoulli’s 
theory that if an unbroken air flow is obtained through the 
ducting and the cooling system, the heat imparted to the 
air should add to its velocity, so that if the air flow, 
especially at exit, is free from eddies a propulsive effect 
should be obtained. Thus by careful design it is hoped to 
achieve cooling with a negative drag. It may be said that 
the work done in cooling may be recovered at 300 m.p.h. 
and over. In support of this statement, data recently 
published show cooling drags which not long ago would 
have been considered incredible. These facts, however, 
apply equally to both air and liquid-cooled engines and in 
no wise infer superiority to either system. The air-cooled 
engine, apart from the saving of weight, has the advantage 
that the temperature difference is at least 70 deg. Cent. 
higher than in the case of a glycol-cooled engine, while 
the internal temperatures may be the same. 

In the early days both air and water-cooled engines were 
widely used. The latter were heavier, but tended to be 
more reliable in service ; they were much more economical 
in fuel—an important point in long flights—and possibly 
had a lower drag. The air-cooled engines, however, made 
very great progress and to-day are almost universal in the 
United States for all purposes, while elsewhere they hold 
the field for most duties, except for very high-powered 
military machines. 

The drag of a water radiator at speeds of 200 m.p.h. or 
over is excessive ; the expense of maintaining the cooling 
system may balance any economy in engine upkeep, and 
the advantage in fuel economy is considerably less than 
in the past. The performance of some modern water- 
cooled engines is very fine and they still hold a consider- 
able place in the fighting forces of the world. One real 
advantage is that they do not occupy such a large frontal 
area as the radial air-cooled engines (as yet most large air- 
cooled engines are of this type), and so the pilot may have a 
much better outlook. The drag is not necessarily a function 
of the frontal area. But in practice the many apparent 
advantages of the water-cooled engine have not been 
found sufficient to check the progress of the air-cooled 
engine. Nevertheless, when very high powers are required 
—the present trend is towards still larger engines—some 
designers do not feel that air cooling will satisfy their 
requirements. 

The first step to try to reduce the drag and weight of 
the cooling system was the use of steam or evaporative 
cooling, which will be mentioned in detail when the actual 
aero type radiators are considered. The success obtained 
was considerable, but it was desirable to reduce still 
further the cooling drag and recourse was had to liquids 
other than water. Much experimental work is being done 
on these lines, but unfortunately such investigations are 
exceedingly secret. One particular liquid, ethylene glycol, 
has, however, been much in the limelight, and while it is 
still the subject of experiment, it has now been in use for 
some years. Though there are points to be overcome in 
engine design, due to the higher temperatures of the work- 
ing parts produced by the physical properties of glycol, 
it appears that there is nothing insuperable. In fact, 
those makers who have got their glycol-cooled engines 
‘right ’’ consider that they operate more satisfactorily 
than their water-cooled models. This coolant was in use 
in full-scale tests in the U.S.A. eight Or nine years ago. 
To reduce the radiator size in the ratio of 24 to 1 results 
in @ vast increase in performance, the radiator’s share of 
total drag being reduced from 45 per cent. to 11 per cent., 
while in the latest installations it is very much less than 
this. 

This reduction of radiator size is due to the much higher 
operating temperature of a glycol cooling system, which, 
as well as increasing the temperature difference, results 
in a reduction of the heat removed by the coolant. This 
heat has to go somewhere; part goes into B.H.P. and 
some of it is transmitted to the lubricating oil, with the 





* Paper read before I. Mech. E. (Midland Branch), November, 
1936. 
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result that it is essential to use an efficient oil cooler. In 
some cases the heat rejected to the oil is exactly double 
that of a water-cooled unit. It must be repeated that, 
owing to the high temperatures involved, an engine must 
be specially designed for use with glycol. It is also desir- 
able to use high melting point solders in the construction 
of the radiator. The possible corrosion effects of ethylene 
glycol have not been completely explored and conflicting 
views exist. The Belgian Air Force uses cupro-nickel 
radiators on their glycol-cooled machines. Glycol is 
marketed under such names as Bluecol and Prestone, and 
is one of the most satisfactory agents for use as an anti- 
freeze in automobile radiators. To read much modern 
literature on this matter is to gain the impression that 
glycol is the complete panacea for all aero cooling problems. 
These hopes are perhaps too optimistic, but it may be 
said that it is likely to make possible the use of very high- 
powered engines which may be used with a very small or 
even negligible drag from their cooling systems. 

The actual cooling elements employed on liquid-cooled 














Fic. 18—Radiator for Avro Biplane of 1911. 


machines should now be considered. In the early days 
aircraft used almost every available type of radiator, but 
it soon became apparent that the honeycomb core was 
most satisfactory. Radiators made up from 120 mm. by 
10 mm. tubes were almost standard practice. 

As high speeds were introduced fresh problems arose ; 
with the greater power, not only was full throttle work 
usually restricted to when the machine was climbing, with 
the result that the engine was over-cooled at the higher 
speeds in level flights, but if shutters or blinds were used 
to blank off portions of the radiators their drag was 
excessive. The greater power equally necessitated a larger 
radiator. To some extent the higher speeds provided the 
solution for these troubles. It was found possible to use 
much longer tubes up to, say, 440 mm. by 10 mm., with 
consequently a much more compact radiator which can be 
fitted with faired shutters, or, as is more common, pivoted 
so that it can be retracted into the aeroplane when it is 
desired to reduce the cooling. The reduction of radiator 
size is also due to the increased efficiency of the modern 
engine. Instead of rejecting 150 per cent. of the B.H.P. 
to the cooling system lay-out, only 50 per cent. is now so 
disposed of. 

The extremely high speeds of the immediate present 
and the future are such that it is not desirable to expose 





very interesting core of ingenious construction has been 
developed. A narrow strip of thin metal is folded to form 
an oval lock seam tube. It is then formed so that the 
cross section appears as three separate square or hexagon 
cells joined by a narrow neck, These cells form the airways, 
and when these units are placed beside each other there is 
a passage for the coolant between them. The block has 
its face dipped in the ordinary way. These radiators are 
used by many Continental Air Forces. Great efforts have 
been made to ensure its success in every way; the latest 
type is used on some British Air Force machines, and the 
performance is very satisfactory. These cores are made 
either of brass or cupro-nickel. The manufacture of this 








FiG. 20—Hawker “ Hart” 1933 Oil Cooler and Radiator. 


tube in the latter material is simpler than the production 
of solid-drawn tubes, although it is certain that in some 
circumstances the use of cupro-nickel or monel metal is 
very desirable. They are formed with cell sizes suitable 
for various types of installation and in lengths of up to 
800 mm. (2ft. 8in.). 

To make true film type aero radiators would be difficult 
owing to the very wide strip required. rmany a 
very interesting construction was used. This core was 
about 5in. deep. The waterways were vertical and formed 
by brass spacers at each end, and they were separated by 
horizontal fins, pitched about ten to the inch; they were 
all separate, their ends being located in folds in the water- 
way walls, which were then pressed to make a firm joint. 
The process of manufacture must have needed considerable 
skill. 

The set of photographs specially taken for this paper of 





models and exhibits at the Science Museum indicate the 


600 H.P., speed 180 m.p.h.—with a retractable radiator, 
using 440 mm. by 10 mm. tubes, which can be withdrawn 
into the body of the aeroplane when it is desired to reduce 
the cooling. This figure also illustrates a Vickers-Potts 
oil cooler. This cooler has been very widely used for 
nearly a generation, as while it is rather heavy and has a 
high drag at present-day speeds, it was for many years almost 
the only satisfactory cooler available. The oil is cooled by 
passing through narrow passages between pairs of metal 
plates. 

This arrangement, and others in which the radiator is 
fully exposed, or is in the front of the engine nacelle or 
fuselage, are all used in existing machines ; the two latter 
positions tend to be restricted to flying boats whose speed 
is comparatively low and which need a long take-off. The 
latest designs do, however, nearly all place the radiators 
in a duct in order to control the air flow, as has been men- 
tioned. A position for the radiator which was very popular 
in Germany in the early days was the side of the fuselage. 
Fig. 21 shows the modern engine and radiator installation 
on a Heinkle “‘ H.E. 70” monoplane, 1936. This machine 
has a speed of 236 m.p.h. and a 600 H.P. glycol-cooled 
engine. Note the expansion ribs on the cylinder jackets 
and the small size of the radiator., The glycol tempera- 
ture is 284 deg. Fah. 

The’ use of the wings and other external surfaces of the 
aeroplane would appear at first sight to offer a useful 
cooling surface, but apart from the weight and difficulties 
of the necessary plumbing, a hot surface would, for aero- 
dynamic reasons, set up a host of eddies whose drag would 
far exceed that of the conventional radiator when properly 
installed. At the same time, it is rather vulnerable for 
military use, and in some cases the whole of the available 
area is insufficient to provide the required cooling. It is 
also alleged that local freezing may occur at high alti- 
tudes. The leading edge of the wings has been used very 
satisfactorily as a condenser. 

Much work has been done on various forms of evapora- 
tive cooling, and despite practical difficulties which will 
probably prevent these systems being widely employed, 
many advantages have resulted. In one arrangement the 
circulating pump supplies hot water to the engine, a 
certain amount of steam is produced in the cylinder 
jackets, the mixture of steam and water then flows to a 
separating chamber, from which the water returns to the 
main tank, while the steam passes to a suitable condenser, 
from which the water formed returns to the main system. 
The water for such a system is said to amount to one-fifth 
of that needed in an ordinary radiator, which resulted in a 
useful saving of weight. Another application consists in 
the use of a radiator which is only large enough for normal 
requirements. Before commencing a climb the radiator is 
over-cooled to produce a reserve capacity, but boiling on a 
long climb is permitted, the steam either being condensed 
in a separate condenser or the lost water replaced from a 
reserve tank. 

In airships the problems are similar, but the speed is 
slower. The Zeppelin Company kindly inform me that 
the radiators for both water and oil on the latest Zeppelin 
are generally similar to aero radiators, using hexagonal 
bulged 400 mm. tubes. An interesting point of installation 
is that both oil and water are heated electrically when 
starting from cold. At the same time, it is usual to provide 
means of heating the oil and water of aeroplanes before 
they are required to fly. It may be mentioned that fire 
engines are usually kept “ warmed up ” so as to be ready 
for instant service. The Zeppelin is propelled by “ pusher ” 
airscrews so that the front of the gondolas affords a very 
convenient situation for the radiators. 

In some of the early British airships, namely, “ R.36 ” 
and “‘ R.37,” the very large radiators (120 mm. by 10 mm. 











FIG. 19—Vickers ‘Vimy’ Biplane 


the radiator in the free air stream. Instead, it is placed 
in suitable ducts, in which the air velocity can be adjusted 
to give exactly the required degree of cooling. This 
control usually operates at the air outlet. 

Unlike the automobile, the severe conditions of service 
have resulted in the elimination of many types of core and 
only a few well-developed systems exist in aero work. In 
this country the honeycomb is almost universal—the 
hexagonal Anderton-Brown patented tube reigning 
supreme. It is exceedingly satisfactory and is strong 
enough to withstand all the stresses of modern speeds. 
These tubes usually are of solid-drawn 0-005in. brass and 
run up to 440mm. by 10mm. or 320mm. by 7 mm. in 
dimensions. The latter tubes yield a high rate of heat 
dissipation, with a low drag factor. These tubes owe much 
of their success to being designed with differential water- 
ways, which result in the total area of waterways being 
constant. 

Solid-drawn tubes are, of course, costly, and in France a 
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trend of radiator design from a crude cooler of a make- 
shift appearance down to the almost concealed systems of 
the present. Fig. 18 shows a 1911 Avro tractor biplane of 
25 H.P. and a speed of 35-40 m.p.h. It will be noted that 
the radiator is just attached as was found convenient. 
Fig. 19 shows the Vickers Vimy Rolls-Royce biplane, 
which made the first Atlantic crossing in 1919. This 
machine had a speed of 118 m.p.h. and was fitted with two 
360 H.P. engines. The radiators are in the front of the 
nacelles containing the engines. The shutters to vary the 
air flow should be noted, fitted directly behind the air- 
screws. This position was structurally very convenient, 
although the effect of the airscrew and the difficulty of 
providing adequate means for the escape of air from behind 
the radiator reduced the efficiency of the latter compared 
with a mounting in the free air stream. Nevertheless, it 
remained a popular construction until the advent of higher 
speeds made it essential that the radiator should not be 





fully exposed. Fig. 20 shows a 1933 Hawker “ Hart ”— 





—Heinkle “H.E.70 ” Monoplane 1936. 


honeycombs) were hung in slides. When it was wished to 
increase the cooling they were drawn up out of the 
gondolas by suitable winches. 


Om CooLine. 


The cooling of lubricating oil has of recent years received 
considerable attention. The tendency to raise the power 
output of all types of engines causes the question of correct 
lubrication to be one of even more importance than in the 
past, while it also causes more heat to be transmitted to 
the lubricant. The quantity of heat rejected varies widely, 
but normally a figure of 10 per cent. of the B.H.P. may be 
taken. On aero-engines the pfoportion is considerably 
less, but by reason of their power is imposing in B.Th.U. 

Oil is a troublesome substance as far as cooling problems 
are concerned. It is very viscous when cold, with the 
result that if small tubes are used in a cooler they may 
remain blocked, as the cooling will be sufficient to prevent 
the warm oil from appreciably warming the system with 
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the result that the relief valve remains permanently open 
or the cooler bursts. When larger tubes are fitted the hot 
oil forces a passage down the centre of the tube, while 
cold oil remains congealed on the tube walls, practically 
preventing any reduction of the oil temperature. Hence it 
is desirable to warm the cooler when it is cold and also to 
fit baffles in the oil ways to ensure that the oil all comes 
into contact with the cooling surfaces. These baffles must 
not hinder easy and complete cleaning of the cooler. 
They usually take the form of strips of flat brass twisted 
to helical form, but wire gauze is used in some cases, and 
in others three small tubes are inserted in the main tube, 
or it is desirable to let the oil flow round the tubes as men- 
tioned later. 

Where automobile engines are concerned it is really 
more desirable to refer to “ oil temperature regulators ”’ as 
oil is not in a condition to fulfil its function as a lubricant 
till it is at a certain temperature which depends on the 
kind of oil and its application. The cooling water warms 
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FIG. 22—High Speeds and Summer Conditions. 


up much more quickly than the oil, but does not ultimately 
reach such a high temperature ; hence it provides a very 
suitable medium for warming the oil when cold and at the 
same time preventing it reaching an unduly high tempera- 
ture. The curves in Figs. 22 and 23 show the very bene- 
ficial effect of such an arrangement. A somewhat similar 
effect may be obtained by passing the main oil line through 
part of the cylinder jacket. The Buick car engine passes 
a portion of the cooling water through the rocker shaft 
of the overhead valve gear. The result is an almost 
constant temperature for this component, which causes 
quieter operation and is so a as to have an appre- 
ciable effect in the regulation of the oil temperature. Some 
years ago a light car endeavoured to obtain cool oil by 
passing a number of air tubes through the lower part of the 
sump. On dismantling these engines the tubes were 
nearly always buried in a thick jelly of oil sludge, no 
matter how frequently the engine oil had been changed. 

In aircraft the remarks made on the factors affecting 
radiator operations also apply to oil coolers, and as the 
air temperatures at high altitudes are very low, it is 
essential to be able to prevent the cooler congealing when 
it is not. working to capacity. 

The Vickers-Potts cooler already mentioned (see Fig. 20) 
is still widely used, but the drag at high speed is excessive, 
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FiG. 23—Town Runs and Winter Conditions. 


being proportional to V°%, or if the cooler could be partially 
withdrawn into the body to V*. The heat dissipated is 
proportional to V. 

A standard type of oil cooler is supplied to the Air 
Ministry. When the oil temperature falls below a chosen 
figure it is by-passed round the jacket and thus tends to 
keep the core fairly warm. This makes the cooler a self- 
contained, self-regulating unit; the former feature is 
essential owing to the prevalence of the air-cooled engine. 
The core is arranged in sections so that the oil traverses 
it several times. This arrangement is necessary to ensure 
efficient working, but it is essential to avoid excessive 
back pressure, which tends to prevent the easy escape of 
any air trapped in the system, especially if the oil is well 
cooled in its passage through the cooler. This air forms an 
emulsion, which in the extreme case may cause the oil 
tank to overflow, resulting in excessive consumption. The 
cooler may be on the scavenging pump line in dry sump 
engines ; in this case much air is present. The cooler is 
not always jacketed, but steps are usually taken to prevent 
it being frozen. Owing to the high temperatures which 
the oil may reach, special or silver-soldered joints are often 
necessary. Sheet metal work tends to be lighter than 
castings, but to achieve the necessary strength these 
coolers are then usually made round in form. Coolers 
of similar and also of simpler types are standard fittings in 
the U.S.A. If mounted in a duct affording low velocity 


cooling, the drag of such a unit is negligible. 
Of different design is the cooler Fig. 24, made under 
Robertson patents. 


This cooler has been supplied in 





large quantities to the Air Ministry, so that it may be con- 
sidered to have proved its merits. The engraving reveals 
the general construction. The actual element is composed 
of flattened aluminium tubes, usually about 0-0165in. 
thick. A by-pass valve is usually fitted and, if possible, 
the air flow is controlled. The cooler illustrated only 
weighs some 10 lb. and is fitted to a 550 H.P. engine. At 
the air velocities used when the cooler is in a duct the drag 
is negligible. The tubes are secured in the tube plates by 
special ferrules. The oil traverses the cooler several times, 
the actual number of reversals of flow being as desired. 
The very free airways make this cooler especially suit- 
able for fitting over the engine air intake, where it warms 
the air sufficiently to prevent trouble being experienced 
from the inlet pipe becoming blocked by ice. This arrange- 
ment is not much used in this country, but is popular in 
France. The resultant reduction of engine revolutions due 
to the slight loss of volumetric efficiency is about 50 r.p.m. 
at full throttle, there being no falling off at normal power. 
Oil coolers are often fitted to marine engines. They 
are especially needed on those engines which are required 
to start immediately at low temperatures. The special 
oils needed, which have always to be fluid to permit a free 
engine when it is very cold, lose body to a dangerous extent 
if they become too hot. In the more advanced forms these 
coolers are carefully designed multi-tubular units with 
the oil and water flows controlled by stop valves. In other 
cases simple expedients like passing the cooling water 
through a tube with an internal oil pipe through the walls 
of the sump are found sufficient. fe marine work great 
care has to be taken to avoid corrosion and to achieve this 
end cupro-nickel and similar tubes are used, and high and 
irregular velocities in the cooling water must be pre- 
vented. The water may surround the tubes and the oil 
pass through them, or vice versé. With the latter arrange- 
ment the maximum efficiency may not be so high, but 
there is an easy path for the oil if cold, while with suitable 
baffles the cooler will thaw out as the oil warms up and 




















Fic. 24—Aeroplane Engine Oil Cooler. 
the cooling will increase in proportion to the demand 
made on the cooler. 

The expansion of electrical supply due to the intro- 
duction of the “ grid ” system with the resultant myriads 
of transformers has resulted in the use of many air and 
water-cooled oil coolers on these units. 


RADIATORS AS APPLIED TO RAILWAY VEHICLES. 


The essential quality of a radiator for railway use is 
strength, hence the actual elements of the radiator are 
usually of tubes as used for heavy commercial vehicles. 
But as special requirements are necessary to operate satis- 
factorily under railway conditions, the actual applications 
may be very different. On certain vehicles it is necessary 
to cool the oil from the engine and the fluid from the 
hydraulic transmission, if one is fitted, and also to provide 
conditioned air for the passengers, so that there is con- 
siderable scope for the radiator designer in these vehicles. 

For single-coach railcars, which normally travel in one 
direction only, a robust radiator of heavy lorry design is 
entirely satisfactory. When the vehicle is employed on a 
shuttle service which necessitates running in both direc- 
tions, a roof cooler is usually used. These coolers depend 
on the natural circulation of the air. In this form of 
radiator it is not always convenient to allow for a header 
tank for a reserve supply of water, so other means have to 
be arranged to ensure that the cooling system is kept full. 
Both types are used by the Great Northern Railway of 
Treland, which has developed the use of these vehicles 
more than any other company in the British Isles. 

At first sight it would appear that roof radiators might 
be very successfully applied to commercial road vehicles, 
but in this case it is essential to have forced air draught 
owing to the fact that the vehicles run for considerable 
periods at low road speeds with the engine developing high 
power on an indirect gear ratio. To arrange a fan for a 
roof radiator would be costly and unsatisfactory. In any 
case this position results in the radiator being exposed to 
the sun and involves lengthy pipe lines. Hence, especially 
where weight is a consideration, the radiators of rail 
coaches are sometimes mounted under the floor and cooled 
by forced draught. Care must then be taken to protect 
the elements from dust and stones thrown up from the 
track. 

A very interesting application of the latter is on the 
A.E.C.-G.W.R. railcars. The cooling is entirely dependant 
on a powerful fan. A special feature is that a portion of the 
cooling water is by-passed through a subsidiary set of Still 
tubes in series, attached to the front of the main radiator. 
This provides a quantity of relatively cold water which 
passes through two Still tubes in the sump before it 
returns to the main system. The lubricating oil is cooled 
as it flows over these tubes, the fact that the oil only pours 
over the tubes keeping the external fins quite clean. Were 
they submerged in the base of the sump they would soon 
be entirely clogged up. The “ Flying Hamburger” car 
on the German State Railways has its radiators and oil 
coolers under the frame and the air is drawn through con- 
trollable openings at the sides by a fan between the two 





sets of cores, which passes the air out in a downward direc- 
tion. Where high speeds are required there is much to 
recommend such a system. 

Where climatic conditions vary between wide limits it 
is necessary to regulate the cooling, and this can be done by 
by-passing a portion of the water, or cutting out sections 
of the radiator, or when a fan is used, by reducing its 
speed of the air supply. Railway vehicles often have 
lengthy periods of waiting between journeys, and in 
Northern Europe the danger of an exposed roof cooler 
freezing is very real. The builders, when it is possible, 
guard against this by allowing the radiator to drain dry 
when the engine is not running. This necessitates a satis- 
factory pump which will circulate ample water as soon 
as the engine is started. 

It is necessary to provide interior heating on most 
railears, and this is usually accomplished by by-passing a 
portion of the cooling water through suitable heaters in 
the vehicle. Provisions must be made for the escape of 
steam to the main radiator. Where lightness is essential 
the exhaust gases are sometimes used as the heating 
medium. Where a vehicle is only used intermittently as 
for shunting, a_radiator may not be needed, ample water 
tanks with a thermostat to prevent the engine being 
chilled at the start being entirely satisfactory. 

(To be continued.) 








Arapuni Hydro-Electric 
Development. 


INTENSIVE work has been carried out at Arapuni during 
the past eighteen months. By the end of the year the 
power house will have been extended to accommodate two 
new generating plants, similar in type to the four already 
in use. Ho are held by the supervising engineer, Mr. 
T. C. V. Rabone, of the Public Works Department, Auck- 
land, that one of the two new generating plants will be in 
commission to help carry the peak winter load. Generators 
and turbines have been delivered from England, and both 
sets are now in the course of erection. Close on 300 men 
are at present engaged at the hydro-electric works, but 
when construction work is completed about the end of the 
year, the staff will be considerably reduced, and thereafter 
a comparatively small operating staff will be employed. 
By then six generating plants will be in operation. Nos. 1, 
2, 3, and 4 are already operating, and Nos. 7 and 8 are at 
present being installed. Work in the past eighteen 
months has involved the extension of the power house to 
accommodate four extra generating sets. The extension 
provides also for the accommodation of Nos. 5 and 6 
generating sets, but before these can be installed, two 
more penstock tunnels will have to be drilled. 

Besides the major work of extending the power house 
and assembling the two new sets, considerable auxiliary 
equipment is also being installed. This includes trans- 
formers, which step the power up from 11,000 to 110,000 
volts for transmission purposes, switching gear, and 
miscellaneous oil and water pumps. Under the extension 
scheme at present in hand, provision is also made for 
erecting transformers alongside the power house instead 
of above it, as previously. With the transformers along- 
side the power house, high-tension wires will be taken up 
the side of the cliff seen in the lower engraving on page 
230. Under the old system, the high-tension wires led 
through the penstock tunnel. 

It may be some time before Arapuni is really complete, 
according to the plans which are now being worked upon. 
The installation of generating plants Nos. 5 and 6 will 
complete the scheme, but the time of their installation 
depends entirely upon the demand for power, which is, 
however, steadily increasing. North Auckland is now 
connected to Arapuni and Dargaville is also supplied. 

In the foreground of one of the engravings on page 
230 is the new power house adjoining the old. Imme- 
diately above the power house is the transformer station, 
which has also doubled its capacity since the inception of 
the scheme. On the extreme right is the spillway and at 
right bottom the low-level road on which machinery is 
hauled to the power house prior to installation. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifi can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





UNDERFEED SCREW TYPE STOKERS. 

No. 749—1937. This specification, which has been 
prepared in the new solid fuel section, is applicable to 
stokers rated up to 3001b. of solid fuel per hour, and 
although it was primarily intended for use in conjunction 
with domestic and central heating boilers of a sectional 
type, it is suitable for all applications with the exception 
of metallurgical and other high-temperature furnaces. 
The specification includes requirements with regard to the 
coal hopper, conveyor, motor, &c., together with details 
regarding performance and rating. 








PRESENTATION TO Proressor W. M. THorNton.—Dr. 
W. M. Thornton is -tetiring in September from the Chair 
of Electrical Engineering at Armstrong College. An 
organising committee, representative of all electrical and 
allied interests in the North-East Coast area, has been 
formed to collect subscriptions for a presentation which it 
is proposed to make to Dr. Thornton on his retirement. 
Subscriptions should be sent to either of the Joint Hono- 
rary Secretaries, and cheques should be made payable to 
Mr. H. Sherlock. The subscription list will close on 
October 30th, 1937. Joint Honorary Secretaries :— 
H. Sherlock, North-Eastern Electric Supply Company, 
Ltd., Carliol House, Newcastle-on-Tyne, 1; R. H. 
Davison, A. Reyrolle and Co., Ltd., Hebburn-on-Tyne, 
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f.o.b. steamer. 
The Steel Trade Outlook. 


Indications in the market point to an earlier 
resumption of activity in business in iron and _ steel 
after the holiday season than is usual, but whether this 
will mean an actual increase in the volume of orders 
seems doubtful. Steel-making firms are so heavily com- 
mitted that they are likely to end the year with a large 
tonnage of unexecuted work on their books, and are not 
likely to add substantially to these quantities. The 
question of prices, therefore, becomes important, since 
when the last advance was made it was stated that these 
rates would operate until the end of 1937. Of late, how- 
ever, there has been a recurrence of the practice of quoting 
prices ruling at the date of delivery, probably because 
it was realised that most of the orders taken could not 
be executed this year. Naturally, consumers dislike this 
system, but in the majority of cases they are prepared 
to agree to the terms in order to get their contracts 
accepted. Uncertainty now appears to have developed 
in the price situation, and it is reported that certain 
sections of the industry feel that the probability of further 
increases in their costs would justify another advance 
in quotations. Since the beginning of June the price of 
good Durham blast-furnace coke has risen from 38s. 
to 40s., and prices in excess of these are asked. In 
addition an advance in railway freights by 5 per cent. is 
to come into operation on October Ist, which will exercise 
a considerable influence upon costs. The scarcity of coke 
threatens to become serious, and it is understood that 
discussions have taken place between the Board of Trade, 
the Mines Department, coke producers, and the iron and 
stee! makers with a view to adopting measures to alleviate 
the situation. It is understood that so far the steel makers 
have not officially considered these problems, and before 
any increase is made an application would have to be sub- 
mitted to the Import Duties Advisory Committee and the 
permission of that body obtained. It is not surprising 
that anxiety is expressed by consumers regarding the 
conditions likely to rule in the market during the last 
quarter of the year, although the stringency in supplies 
can scarcely be worse than has already been experienced. 
There is, however, the probability that additional plant 
will be brought into operation, including the new Glen- 
garnock works of Colvilles, Ltd. Increased quantities of 
Continental steel for which the British Iron and Steel 
Federation has arranged will also go some way to relieve 
the situation. This quantity amounts to 200,000 tons in 
addition to the usual quota, and consists of 100,000 tons 
of semis and. 100,000 tons of various descriptions of 
finished materials. 


The Pig Iron Market. 


In some departments of the market the stringency 
seems less severe. For instance, supplies of basic iron 
appear sufficient at the moment to meet the needs of 
consumers, and the production of hematite is at a level 
which permits a limited quantity to be sold for export. 
For the past few months the output of hematite has shown 
an advancing tendency. In May it was 134,400 tons, 
in June 146,800 tons, and in July 183,200 tons. On the 
other hand, the production of basic which, in May, was 
403,500 tons, dropped to 399,000 tons in June and to 
396,000 tons last month. The output of foundry, which, 
for the three months April to June, was about 122,000 
tons per month, in July receded to 118,000 tons. The 
production of forge iron has fluctuated since April, the 
highest total being 17,400 tons in May and the lowest 
12,800 tons in June, the July figure being 15,600 tons. 
There are indications that the steel. makers are feeling 
more reassured regarding their supplies of basic iron, which, 
with the increase in the supplies of scrap, are sufficient to 
meet their immediate needs. The larger output of 
hematite, also, appears to have restored more normal 
conditions in the market, and there is now a lesser demand 
for hematite cast iron scrap, which not so long ago was 
eagerly sought after to supplement tonnages of hematite 
iron. The situation so far as foundry pig is concerned, 
however, does not appear to have improved, and there 
seems little likelihood of any important expansion in the 
production of this material. On the North-East Coast 
a certain amount of stock accumulated last week as a 
result of the holiday stoppages at the consuming works, 
although this will be quickly disposed of in meeting con- 
sumers’ urgent needs. The deliveries of foundry iron aré 
badly in arrears, and seem likely to remain so whilst the 
basic and hematite requirements of the steel works 
continue at their present level. Conditions of scarcity 
still rule in the Midland foundry iron market, and nervous- 
ness is expressed that when the autumn demand develops 
the situation with regard to deliveries will become worse. 
In a number of cases contracts have been renewed on 
condition that the consumer accepts a reduction of 25 
per cent. upon the quantity delivered to him last year. 
This indicates the stringency in this market and has led 
to purchases of Continental pig iron at about £6 15s. d/d, 
a figure which compares with a delivered price of £5 3s. 6d. 
and £5 6s. respectively for Northamptonshire and Derby- 
shire No. 3 foundry. In Scotland some of the light castings 
makers complain of the difficulty of getting sufficient 
supplies of pig iron, but the position in this respect seems 
less urgent than a few weeks ago, probably because of some 
decline in the activity in that industry. 


Scotland and the North. 


The Scottish steel works are operating at full 
capacity and the subsidiary industries are working to as 
near this rate as interruptions in their supplies of steel 
will permit. The re-rollers have received rather larger 
quantities of Continental semi-finished steel of late, and 
high hopes are entertained that the purchases by the 
British Iron and Steel Federation additional to the quota 








Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


Unless otherwise specified home trade quotations 


will relieve the position later in the year. It is realised, 
however, that when the autumn demand develops the 
Scottish works’ share of the available billets and sheet 
bars is unlikely to fill the needs of the consuming works. 
The shipyards continue to take heavy quantities of steel, 
and the constructional engineers have never ceased press- 
ing their claims to larger supplies of structural material. 
The rationing of consumers on the basis of the supplies 
received in 1936, although probably the best scheme that 
can be devised under existing conditions, is by no means 
popular. The marine and general engineering works, 
as well as the boilermakers, are fully employed, but in 
many cases they cannot accept new business owing to the 
difficulties of estimating on work to be completed in 1938 
and the present uncertainty regarding the prices which 
will then rule. Similar conditions prevail in the Lanca- 
shire district, and there is much grumbling concerning 
the difficulty of placing new business and of obtaining 
deliveries against old contracts. The engineering firms 
in Lancashire are working on important orders, and 
although they are receiving large supplies of steel these 
are insufficient to ensure regular working. There is a 
strong demand for special steels, and business in bright 
steel bars is active. There is a vigorous demand for nut 
and bolt bars, and supplies are on the short side. The 
impression prevails in scme sections of the market that 
steel prices will be raised before the end of the year, and 
any business now being transacted is arranged on terms 
of price ruling at the date of delivery. On the North-West 
Coast the works have sufficient orders in hand to keep 
them employed well into next year. In fact, the demand 
for steel seems to be increasing rather than declining. 


The North-East Coast and Yorkshire. 


The resumption of business on the North-East 
Coast after the annual week’s holiday found conditions 
entirely unchanged. During the break much-needed 
repair work was undertaken at the steel plants and full 
operations were resumed immediately. Consumers and 
merchants, however, found it practically impossible to 
place new orders since none of the works are in a position 
to give delivery this year of the descriptions of steel in most 
general use, and the makers are not inclined to accept 
business for execution next year. Even consumers who 
badly need deliveries of steel admit the wisdom of this 
policy, since the steel works will probably enter 1938 
with a heavy tonnage of uncompleted orders on their 
books. A feature of the markets is the increasing volume 
of inquiry from overseas. The decline noticeable in the 
export demand for Continental steel has not affected 
the British works and much more of this class of business 
could be transacted if the producers were in a position to 
supply the material within a reasonable time. The request 
is principally from Empire markets, and the works are 
making great efforts to supply urgently needed material. 
The British production of billets remains at a high level 
and more regular supplies are reaching the re-rollers. 
In some districts larger deliveries of Continental semi- 
finished steel are reported, but this does not seem to be 
the general experience, although it is anticipated that by 
the end of this month an improvement in the imports 
of billets and sheet bars will make itself felt. The position 
of constructional engineers does not seem to have varied, 
although the arrangement by which it was hoped to weed 
out duplicate orders is now in operation. Apparently, 
however, the amount of duplication was less than some 
of the steel makers imagined. The fresh orders for ship- 
building which have been placed with North-East Coast 
yards will require substantial tonnages of ship plates 
and sections and have come at a time when it looked 
as though new business of this description was becoming 
scarce. Production in the Yorkshire district is at a record 
rate, but the works seem to be making small, if any, head- 
way in clearing their congested books. Any new business 
is being accepted at prices ruling at the time of delivery. 
The demand for special and heat-resisting steels, as well 
as stainless steel sheets, is in excess of production and likely 
to remain so for some time. 


Current Business. 


The London, Midland and Scottish Railway Com- 
pany has placed orders for ten bogie trolley wagons : 
four of 40 tons with G. R. Turner, Ltd., Langley Mill, 
Notts ; and three of 50 tons and three of 20 tons with the 
Fairfield Shipbuilding and Engineering Company, Ltd., 
Chepstow. The Caledon Shipbuilding Company, Ltd., 
Dundee, has received an order from the Monarch Steam- 
ship Company, Glasgow, for a cargo steamer of 9250 tons 
deadweight. Fisher and Ludlow, Ltd., metal pressers and 
sheet metal workers, of Rea-street, Birmingham, are 
having a new factory erected for the production of pressed 
steel motor bodies. Three large windows made of glass 
bricks will be a feature of the building. A new company 
entitled the West Cumberland Industrial Development 
Company, Ltd., has been registered as a public company 
limited by guarantee “ to acquire land, buildings, &c., in 
Cumberland, specified in the first schedule to the Special 
Areas (Development and Improvement) Act, 1934.” The 
company intends to reopen certain iron ore properties 
and to develop new mines. The Steel Corporation of 
Bengal, Ltd., has placed a contract with Davy and United 
Engineering Company, Ltd., Sheffield, for a 34in. reversing 
rail, section, sheet bar, and billet mill with auxiliary 
machinery for a new works in India. White’s Marine Engi- 
neering Company, Ltd., are extending their works at 
Hebburn-on-Tyne. The London and North-Eastern Rail- 
way Company are to reconstruct the locomotive sheds at 
Bank Top, Darlington, and to’enlarge the Haughton 
Bridge up goods yard, which adjoins the sheds. Part of 
the locomotive shed was built in 1841. A mechanical 
coaling plant will be installed to replace cranes now used 
for coaling engines. The existing 60ft. engine turntable 








Export quotations are 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


are delivered f.o.t. 


will be superseded by a 70ft. turntable on a new site. The 
company has also decided to reorganise the ironfoundry at 
its Cowlairs Works, Glasgow, and to instal new equip- 
ment. To overcome the nuisance caused by dust from its 
cleaning and pulverised fuel plant, Horden Collieries, Ltd., 
are building a reinforced concrete tower, 160ft. high. This 
will be part of a system for dealing with the dust which 
will be in operation by the end of the year. Dorman 
Long and Company, Ltd., have purchased the Linthorpe 
Works of the Linthorpe-Dinsdale Smelting Company, 
Ltd., Middlesbrough. Six old blast-furnaces are to be 
dismantled for scrap. They have not been worked since 
1930. The Department of Overseas Trade announces that 
the following are open for tender :—Egypt, Main Drainage 
Department, Ministry of Public Works : supply, construc- 
tion, and delivery of a pump house, 8.S. main and pump- 
ing machinery (Cairo, September 22nd); Melbourne, Vic- 
torian Railways Electrical Engineering Branch: supply 
and erection of two steam boilers complete with all 
accessories, including supérheaters, economisers, air 
heaters, furnaces, feed regulators, &c. (Melbourne, 
December 22nd). 


Copper and Tin. 


The electrolytic copper market is passing through 
a dull time at the moment, largely due to holiday influ- 
ences. Most consumers have covered themselves for a 
little time ahead, while the producers are not pressing sales, 
as they have sold considerable quantities for delivery to 
the end of the year. It is interesting to note, however, 
that more electrolytic copper has been available for nearby 
delivery than for some time. Not so long ago it was 
difficult to obtain prompt metal, and the easing in the 
situation is welcomed by consumers, some of whom have 
shown an inclination to accumulate small stocks when- 
ever the opportunity offers. Nothing is heard now of 
any increase in the American domestic price, which remains 
at the 14 c. level. Business in all the chief consuming 
markets has been distinctly quiet, and such transactions 
as have been reported have been for prompt metal. The 
statistical position has aroused some interest since the 
July figures showed an increase in the world’s stocks of 
about 12,000 tons, the total at July 31st being 313,115 
tons against 300,445 tons at the end of the previous 
month. Production in July totalled 193,275 tons against 
199,999 tons in June. The United States stocks, which are 
included in the foregoing, amounted to 117,741 tons, com- 
pared with 111,020 tons at the end of June, the July pro- 
duction being 79,611 tons against 86,016 tons in the 
previous month. The market was not disturbed by the 
increase in the stocks, since it is pointed out that the stocks 
of blister copper fell by 3000 tons, and that production 
in July dropped by nearly 7000 tons. In the London 
standard copper market prices have been on the weak 
side, largely as a result of the Far Eastern troubles and 
the general easiness of the commodity markets. Specula- 
tion, as is usual at this time of the year, has been at a 
low level. ... Little of interest has occurred in the tin 
market, which is a condition usually associated with this 
season. Prices have fluctuated, but on balance the 
tendency has been for values to shrink. American pur- 
chases have been spasmodic, but lately there have been 
rumours that some important sales have been made by 
Eastern interests direct to American consumers. Buying 
by Continental consumers has been on the light side, 
although lately more interest has been shown in the 
market. Notwithstanding the quiet conditions ruling, it is 
believed that the consumption of the metal is on a satis- 
factory scale. 


Lead and Spelter. 


The consuming trades continue to take satis- 
factory quantities of lead, but the market has had a 
rather listless appearance. This is chiefly due to seasonal 
conditions and probably more active conditions will 
develop early next month. The lead producers have 
followed a policy of selling with some freedom, and there 
is an inclination on the part of dealers to regard the 
immediate future of the market with some uncertainty. 
Supplies are ample, although they are not sufficient to 
weigh upon the market. The possibility of the demand 
declining as a result of the slackening in the house-building 
industry is being canvassed in some quarters. The general 
opinion, however, is that the industrial requirements of 
the market will be maintained for along time. The gradual 
easing of prices has made lead the cheapest of the non- 
ferrous metals, and it is now nearer the point at which 
it is likely to attract again the interest of speculators. 
Shipments of Mexican lead which have arrived recently 
have been quickly disposed of, and all the supplies of 
Empire metal coming to this country pass at once to 
consumers. The activity of the cable and the pipe and 
sheet makers is one of the features of the situation. .. . 
Prices in the spelter market have shown a tendency to 
decline during the week, but this is due more to outside 
influences than to the position of the metal. The Chinese 
troubles have naturally led to a certain amount of nervous- 
ness on the part of speculators, and there has been some 
liquidation of speculative holdings. At the lower levels, 
speculators showed a tendency to return to the market 
but metal was freely offered and the movement died out. 
The industrial demand remains steady, but consumers 
are not thought to be well covered and seem to be pursuing 
a policy of hand-to-mouth buying. Belgian spelter which 
recently arrived has been absorbed and the contango has 
been run off. In the United States stringent conditions 
rule, and some of the American galvanisers have been 
obliged to import Canadian spelter upon which they 
have had to pay a duty of 1-75c. per lb. At the moment 
it does not pay apparently to export spelter from Europe 
to this market, although there is plenty of metal available, 
excepting high-grade qualities, which are difficult to obtain. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. Export 
(D/d Teesside Area) 
N.E. Coast— = s.‘d. £s.d 
Hematite Mixed Nos.* Se 2... = 
= No. 1 ee =< — 
Cleveland— (D/d Teesside Area) 
eS ee oe on eee 6 2 6 
No. 3 G.M.B. wot po: 2 pets 6 0 0 
No. 4 Foundry... Se a ba 519 0 
Basic (Less 5/- eta)». 5 @ 0 aa 
MIpDLanDs— 
Staffs— (Delivered to Black pee mere 


North Staffs. Foundry... 5 6 0. 
= Forge ri oe oe eee 
Basic (Less 5/- rebate)... 5 0 0... 


i) 


d/d Glasgow 


» Sheffield 


Northampton— 
Peehies Me.S ... 3. Ss 86... 
ee ene foe Sere 
Derbyshire— 
Ne. 6 Foutey. ... .... & 6 O...: 
WN ne Sas ote eee SE 
ScorLanp— 
Hematite, f.o.t.furnaces* 6 3 0 
No. 1 Foundry, ditto ... 515 6 
No. 3 Foundry, ditto ... 513 @... 
Basic, d/d (Less 5/-rebate) 5 7 6... 
N.W. Coast— (® 3 0 
Hematite Mixed Nos.* {6 8 6 
6 


6 14 


* Less 5/- rebate. 
MANUFACTURED IRON. 
Home. Export. 
Lancs. AND YORES.— £ s. d. £ s. d. 
inte <:... i is ee 2 ..; — 
Best Bars Feil © opie stan EO cae —_ 
MripLanps— 
Chowne ets. «..\. 2 98 B Os — 
Marked Bars (Staffs.) . 1515 0.. = 
me. Sey... “..- «TE -D C. a 
No. 4 Quality... ... ...12 3 6.. _ 
ScoTLanD— 
Co eee eee 13 5 0 
| RM neers) ok a wee 13 15 0 
N.E. Coast— 
eee Se ee 13 5 0 
Best Bars eae ald apo ME OME cose 13 15 0 
Double Best Bars a) 14 5 0 
NorTHERN IRELAND AND FreE State— 
Crown Bars, f.o.qg.... ... 13 17 6... — 
STEEL. 
Home. Export 
Lonpon anp THE SourH— {£ a. d. £ s. d. 
Bglae icc ses) joed ces, TBO se 10 12 6 
RRs. es! ss Sek ee ARO. 1112 6 
fete a a Be SRR Oi: 10 12 6 
Channels... ... sn Oe Oe Bc. 10 17 6 
Rounds, Sin. pail mp .. 1 3 8... 1112 6 
io under 3in.* ... 12 0 6.. ll 0 0 
Flats, under 5in.* son Oe “ae = ll 0 0 
Plates, jin. in wrth 48- @:.. ll 0 0 
o frin. . 6b cgi ee Mes ee a 
ow SUR x2 Postini ers BOO 11 10 0 
on fein. . mw & 9... 32 °36°°8 
Un. fgin. to —_. Soil. 
6 Ibs. per sq. ft. (8-G.) 12 10 0. 1210 6 
Boiler Plates, jin. oe ie a ae 12 2 0 
Norru-East Coast— ad £ s. d. 
lee 8 te EY OS 10 12 6 
Ws ae eB S-3 '... 1110 0 
NES sce! cag ee eee a 10 12 6 
SIE Sc Scie. eee gece OS se 10 17 6 
Rounds, Bin. iene 72° 6 € .. 1112 6 
» under 3in.* ... 11 18 0°. oe ae 
Plates, jin. (basis) ... 11 8 0.. ll 0 0 
i! Ace 5 as ED) Oa. 11 5 0 
ey Bibs ch ie) 2 EES 1110 0 
” fin. . 2 D: 1115 0 
Un. fin. to _— tia. 
6 Ibs. per sq. ft. (8-G.) 12 10 0... 1210 0 
Boiler Plates, jin. i a 12 2 0 
MiIpLanpbs, AND LEEDS AND DisTRICT— 
£ s. d. £004 
eee: sec 4 cote oe, ote TODS Gis. 10 12 6 
cs cae) kn ides sete Oy Sc... 1112 6 
Seek sy) Le 10 12 6 
Cetndls..: > ss EE 8 10 17 6 
Rounds, Sin. nh sp ke Rs OS. 11 12 6 
‘i under 3in.* ... 1118 0O.. ll 0 0 
Flats, 5in. and under* bi 18. @:.. ll 0 0 
Plates, jin. (basis) ... 11 10 6 .. 11 0 0 
» MMR 505, / wes, ues MN OS 1l 5 0 
5 Mes. sca Cer SRM BET MBs 1110 0 
ae t J 92 8 Bt.. 1115 0 
Un. fin. to ond inl, 
6 lbs. per sq. ft. (8-G.) 12 10 0... ... 12 10 0 
Boiler Plates, jin. ee. O Ot... <n 12 2 6 





» Birmingham 








purchasing only from associated British Steelmakers. 


STEEL (continued). 

Home. Export 
Gtascow anp District— £ s. d. £ sd 
Agee S66 Nee ROE 10 12 6 
MEN 85.0 No EE ee 11 12 6 
any eset oven hone eee oe 10 12 6 
nS eee ye ET 10 17 6 
Rounds, 3in.andup ... ll 0 6 11 12 6 
Pa under 3in. ... 11 18 0* ll 0 0 
Flats, 5in. and under ... 11 18 0* ll 0 0 
Plates, jin. (basis) ... 11 8 0 ll 0 0 
Pe i Sax case 2 9c ll 5 0 
an Be ces sce Le EE 1110 0 
” ee 12 3 0 11 15 0 

fin. to ind yoy 
6 Ibs. per sq. ft. (8-G) 12 10 0 12 10 0 
Boiler Plates, jin. oe ee ae i2 3 6 
South Watses Arka— %-a€ £ sd 
Ree: 66 RE LO EP 10 12 6 
Bs fac. binne: ace ate Se 11 12 6 
Joists eS; sacs qos eee 10 12 6 
bien. ant ret ot ee 10 17 6 
Rounds, in. du vas ee eS 11 12 6 
” under 3in.* 1118 0 ll 0 0 
Flats, 5in. and under* ... 11 18 0 11 0 0 
Plates, #in. eed ooo RE 20°20 11 0 0 
Pa frin. ... <1. SRO 11 5 6 
a tin. 12 0 6 11 10 0 
ce ie Ra. ae ae 1115 0 

Un. fin. ae ‘ma inel. 
6 lbs. per sq. ft. (8-G) 12 10 0... 12 2 6 


IRELAND—¥F.0.Q. Beurast. Rest or IRELAND. 
£ s. d. £ « 4, 
aaien <:,. <<: — «tees 1l 8 0 
, Pe Emenee {in ok! TF 12 8 0 
NOR Ao as) "iecar) Goer tase ER <s 1115 6 
Channels... ... sso: SE ASS). 11 13 0 
Rounds, Sin. aw - 13 6 6.. 12 8 0 
oo under 3in.* ... 10 16 0.. 10 16 0 
Plates, jin. (basis) ... 1113 0.. 1115 6 
” SUR cs eos) am ROE 12 0 6 
” GT, a! a 12 & 6 
” Ci Seer Ue 12 10 6 
Un. fin. to}fin.incl ... 12 3 0. 12 5 6 
*Rounds and Flats tested quality ; Untested 9/- lesa. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. £ «sd. 
11-G. to 12-G.,d/d ... 1415 0... ...f.0.b. 1410 0 
13-G., d/d Se, ve RD xs a5 1410 0 
14-G. to 20-G., dja - 1510 0. ...f.o.b. 1415 0 
21-G. to 24-G., d/d 1515 0. Job. 1 @¢ 6 
25-G. and 26-G., dja . 14610 0. ...f.o.b. 15 15 0 


South Africa, 24-G., mei £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
to 10 owt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s.d. Export. Basis— £ s. d. 
4-ton lotsand up... 19 10 0 26-G.and heavier 18 15 0 
z-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Under 2 tons -. 21 2 6 30-G. and lighter 20 15 0 
Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. 0d. to 26s. 0d. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


Billets. 100-ton lots and over. 35 to 100 tons, 5/— extra; 
less than 35 tons, 10/— extra. £ s. d. 
Soft (up to 0-25% C.), untested 717 6 
tested ... Ne 
Basic (0- 33% to 0 -41% C.) As Bag ae 812 6 
» Medium (0-42% to 0- 60% C.).. sah ea 3 ¢ 
» Hard (0- 61% to 0- 85% C.) Be 912 6 
” » (0-86%t00-99%C.) ... ... ... 10 2 6 
- » (over 0-99% C.) Mee! | Sede jens seks 3 
Rails, Heavy, 500-ton lots, f.o.t. ... ... ... oS 2 
» Light, f.o.t. et ee 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder.. 7/7% per lb. 
Ferro Tungsten 7/6 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
” » §6p.c. to 8 p.c. £24 0 0 7/6 
*” » 8p.c. to 10 p.c. £24 0 0 7/6 
i“ » Max. 2 p.c. carbon £36 0 0 ll/- 
” ” » 1 p.c. carbon £38 5 0 11/- 
” ” »  0-50p.c.carbon £41 0 0 12/- 
” »  carbon-free ... 1/- per lb. 
Metallic Chromium.. 2/6 per Ib. 


£18 15 O home 
£12 0 Oscale 5/-p.u. 


Ferro Manganese ene: 7 6 ». c. 
» Silicon, 45 p.c. to 50 p.c. 


ss a 75 p.c. £17 0 Oscale 6/- p.u. 
» Vanadium ... 12/8 per lb. 
» Molybdenum F 4/9 per Ib. 

Titanium (carbon- wr 9d. per Ib. 


£185 to 2190 per ton. 
8/6 to 8/7 per Ib. 


Nickel (per ton) 
Cobalt ... ... 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 
(Official Prices, August 25th.) 





CorPeR— 
Cac ones acs £55 18 9to £56 0 0 
Three months ... £56 3 9tof56 5 O 
Electrolytic ney £62 10 Oto £63 10 
Best Selected ii ala Bir- _ 
mingham .. £63 5 0 
Sheets, Hot Rolled £93 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 14}d. 144d. 
»  Brazed (basis) 144d. 144d. — 
Brass— 
Ingots, 70/30, d/d Birmingham £50 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 123d. 123d. 
»  Brazed 143d. 143d. 
Trww— 
os dna’: ices ... £262 10 Oto £262 15 0 
Three months ... . £261 5 Oto £261 10 O 
Leap— 
ie oa cae ... £22 0 Oto £22 1 3 
Three months ... . £82.1 Sto 483 2 6 
SPELTER— 
ME acc aay come ... £2315 Oto £23 16 3 
Three months ... . £23 18 9to £24 0 0 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened @ 20/6 to 21/- 
Hamilton Ell 21/6 
Splints 24/- 

AyRSHIRE— 
(f.0.b. Ports)—Steam ... 21/- 
FIresHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. ere 23/- 
U d Navi igati 20/— to 21/- 
LorHians— 

(f.0.b. io CR aid Prime 21/- 
Secondary Steam . 20/- 
ENGLAND. 

Soutn YorKsHimme, Hutr— 
B.S.Y. Hards... 22/6 to 23/- 
Steam Screened 20/- to 20/6 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best... 21/6 to 236 
so meneni... ... 21/- 
» Best Small ... 18/6 
Unscreened 21/- to 22/- 
DurnEeam— 
Best Gas... ... 22/- 
Foundry Coke wee fase eee =40/— to 44/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 26/— to 27/6 — 
South Yorkshire ... ... ... 23/6 to 25/- _ 
Seconds ... . 21/- to 22/- _ 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25/- to 26/- 
Best Seconds ee eet 25/- to 26/- 
Best Dry Large 25/- 
Ordinaries ra 25/- to 26/- 
Bunker Smalls 19/- to 20/- 
Cargo Smalls ... 17/6 to 18/6 
Dry Nuts 27/- to 29/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 
Patent Fuel ... 26/- 
SwansEsa— 
Anthracite Coals : 
Best Large ... : 38/— to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts ap 40/- to 50/- 
Beans 27/6 to 35/- 
Peas me 21/- to 26/6 
Rubbly Gute. 15/- to 16/9 

Steam Coals : 

Large Ordinary 20/- to 25/- 





FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Coal and Foreign Trade. 


THE strange situation in which coalowners in 
the Nord and the Pas de Calais have been placed by the 
short week, with 32 h. 40 min. at the face, is one of the 
causes of the heavily increased imports that are responsible 
for the adverse balance shown by the monthly trade 
returns. The alleged object of the short week was to 
provide work for more colliers, the vast majority of whom 
were foreigners, and while a large proportion of them were 
repatriated at the time of the slump, coalowners were 
not allowed to recall the men when they found that the 
production was steadily declining. During the year ending 
July last more than 15,000 additional men had been 
taken on, and yet thé coal output declined by nearly a 
million tons in the first six months of the present year. 
The daily production of each man fell from 1332 kilos. in 
1935 to 1264 kilos. in 1937. A consequence of this state 
of things is that the coal import quotas had to be increased 
at a time when international prices were rising, so that 
coal contributes largely to the item of imports of ** material 
necessary for industry,” which is solely responsible for the 
adverse balance of trade. Coalowners have long impressed 
upon the Government the futility of trying to make up for 
a deficiency of specialised labour from the ranks of the 
unemployed, and, as a means of disarming the C.G.T., 
a final collective appeal for suitable men will, in the event 
of its anticipated failure, oblige the Government to 
authorise the importation of foreign miners. As the franc 
has undergone two devaluations during the present year, 
any analysis of values of the trade returns during the first 
seven months may be misleading, but from the fact that 
‘** material necessary for industry,” or raw and semi- 
manufactured material, accounts roughly for two-thirds 
of the imports and one-half of the exports, it will be 
seen that the adverse balance is not so unfavourable as it 
is represented to be. Taking quantities, there was an 
increase of 6,771,876 tons in the imports of raw material 
and of 545,212 tons in exports, while the imports of manu- 
factured goods amounted to 1,235,623 tons, an increase 
of 239,280 tons, and the exports of such goods totalled 
1,585,323 tons, an increase of 277,777 tons, or 21 per 
cent. A fact emerging from these returns is that while 
the franc devaluations have inflated the values of imports, 
there has been an improvement in the exchanges of manu- 
factured goods. Consequently too much importance may 
be attached to an adverse balance of trade, resulting from 


the high cost of raw materials, which may adjust itself 
more or less favourably in the future. 
Trade Barriers. 


The Conseillers du Commerce Extérieur are one 
of those semi-official consulting bodies that advise the 
Government on commercial, industrial, and other economic 
matters that can only be dealt with by experts who are 
able to offer solutions of problems in the national interest. 
They give advice that the Government is usually unable 
to follow because it conflicts with the interests of an 
influential section of the community, and the Conseillers 
du Commerce Extérieur, who are attached to what is 
equivalent to the Department of Overseas Trade, find that 
the only way to break down opposition to a removal of 
existing impediments to foreign trade is to carry on a 
national campaign in favour of a more progressive com- 
mercial system. They began by offering prizes to econom- 
ists, students, and others for papers on the inconveniences, 
drawbacks, and dangers of a self-supporting industrial 
policy, and they have now followed up with a competition 
for slogans, which will impress the general public with 
the fact that there can be no national prosperity without 
free trade. With public opinion behind them, the Con- 
seillers du Commerce Extérieur propose to hold a congress 
in Oetober to discuss the whole question of opening up 
foreign markets by a free interchange of goods and com- 
modities, and will endeavour to prepare a constructive 
programme for lifting the country out of its present 
economic dilemma by developing an active foreign trade. 
The campaign represents a swinging of the pendulum from 
a policy of partial isolation to one of free trade, and is a 
means of giving a momentum to public opinion. In the 
present state of affairs, it can obviously do little more than 
help the Government to carry out its declared intention 
of removing trade barriers as far as possible. Their removal 
was regarded as a necessary preliminary to the labour and 
social reforms if those reforms were not to be compromised 
by inflated prices of goods and commodities. The 
Government's efforts were completely foiled by the opposi- 
tion of manufacturing and agricultural interests on the 
ground that a suppression of import quotas and a reduc- 
tion of tariffs would dislocate and ruin industry. As 
everything of an experimental character is being held up 
pending a solution of the financial problem, the Govern- 
ment abstains from adopting drastic measures that may 
complicate an already involved situation. A policy that 
aims at freer trade exchanges can only be carried out 
progressively and the significance of the campaign initiated 
by the Conseillers du Commerce Extérieur lies in the 
fact that it seeks to convince the public that national pros- 
perity is inextricably bound up with foreign trade, so 
that the Government may feel itself backed up by the 
country in carrying out arrangements with other countries 
on a@ wider reciprocal basis. 

The Meteorological Ship ‘‘ Carimare.”’ 

The 8000-ton ship “‘ Carimaré,’’ which was handed 
over by the State to the Compagnie Transatlantique-Air- 
France, will soon be on its way to a station between the 
Azores and the Bermudas. She has been equipped under 
the supervision of specialists who have had a long experi- 
ence on other meteorological ships belonging to the Com- 
pagnie Générale Transatlantique, the first of which was 
the “‘ Jacques-Cartier,”’ that was employed for the purpose 
seventeen years ago. A new feature of the “‘ Carimaré ” 
installation is the system of measuring wind velocities at 
various altitudes by means of small balloons and special 
marine theodolites. The balloons will rise through-a 
vertical tunnel at the stern. The installation is the most 
complete of its kind on a floating meteorological station, 
and it will render great service to all aircraft crossing the 
North Atlantic. 





American Engineering News. 


New York and San Francisco Exhibitions. 


The days of international exhibitions are not yet 
passed, although the educational and commercial value 
of such exhibitions is now very limited, owing to the vast 
amount of technical, scientific, social, and industrial 
published information. Their amusement features are 
now their chief attraction. Not to be left out of the picture, 
New York City is arranging for an exhibition in 1939 and 
San Francisco for another in 1940. A feature of interest 
is that both are to be held on artificially made land. The 
New York site is 800 acres of swamp land covered with 
6,500,000 cubic yards of ashes and 1,000,000 cubic yards 
of dredged material. The San Francisco site is a new 
island in the bay, built by suction dredgers pumping or 
depositing 25,000,000 cubic yards of material to form an 
area 3000ft. by 5000ft. A toe of heavy rock work retains 
the slope of the fill. The new island is connected by a 
causeway with Yerba Buena island, which is crossed by the 
Bay Bridge between San Francisco and Oakland. The 
filling was in water 5ft. to 26ft. deep, and much soft mud 
was dredged away to be replaced by more stable material. 
Most of the fill was placed by pumping, but part of it by 
drop-bottom hopper dredgers. This island will be deve- 
loped as an airport after the exhibition, and two permanent 
buildings already completed will be future hangars. One 
result is a change in the tidal currents of San Francisco 
Bay, which are now to be investigated. At New York the 
site is irregular, 34 miles long, and 500ft. to 6000ft. wide. 
For handling the ashes from a dump several years old a 
definite schedule was arranged and a bituminous mac. 
road was laid. There were eight petrol excavators with 
23-yard buckets, fourteen petrol levellers or “ bull- 
dozers,” seventy-six dump body motor trucks of 8 yards 
capacity, twenty bottom-dump trailer wagons of 14 cubic 
yards, and five dragline machines with 14-yard buckets. 
The average haul was 4000ft. and work was carried on 
night and day in order to complete it within the stipulated 
time. 


Technological Control. 


A permanent and persistent study of new inven- 
tions and technological developments and their relation to 
employment and industrial problems has been recom- 
mended by the United States Committee on National 
Resources. Such a study by engineers, scientists, and 
industrialists might well be of value, but the practical use 
of its predictions is open to doubt, since it is not often 
possible to foresee the effect of new patented devices or 
processes. Large and promising inventions often fall by 
the wayside, while some apparently small and unimportant 
invention may have world-wide effects. The idea of the 
Committee is that there should be some planning to meet 
the ‘new situations caused by technological advances. 
There would be a Government Committee responsible for 
keeping all concerned informed as to such advances and 
for forecasting imminent changes that may affect the 
national welfare. It would be composed of representatives 
of the several Government departments in which tech- 
nology is a factor, and would co-operate with industrial 
and research organisations in obtaining complete informa- 
tion. Furthermore, there would be organised in those 
departments special committees to investigate and report 
upon the progress and trends of science and invention and 
their possible social and economic effects. These several 
agencies would concentrate their efforts on inventions 
which promised to play an important part in technological 
changes. As a supplement to this broad recommendation 
it is proposed that the National Resources Committee, in 
conjunction with engineers and other scientific men, 
should undertake an inquiry as to the adequacy of report- 
ing inventions and discoveries, and the feasibility of 
selecting those of more social significance. The fields 
include agriculture, communications, the construction 
industries, the chemical, electrical and metallurgical 
industries, power production, mechanical and civil engi- 
neering, and transportation in its various branches. 


Transportation in the United States. 


In a recent Government report it is estimated 
that on a ton-mile basis 69 per cent. of the freight traffic 
of the United States is handled by the railways, 11 per 
cent. by the highways, 11 per cent. by inland waterways, 
and 9 per cent. by pipe lines. In passenger travel the 
private automobile represents 94-7 per cent., railways 
4-3 per cent., buses 0-9 per cent., and airways 0-1 per 
cent. Railway freight traffic is considered unlikely to 
develop materially, owing to a stabilised population, the 
decentralising of industry, reduction in waste, more durable 
products and the expansion of electric transmission lines. 
Ton-mileage may, however, be increased by traffic in 
light and bulky freight, such as refrigerators, radio 
apparatus, fruits and vegetables. On the other hand, 
there is likely to be a continuing and marked progress in 
passenger travel. Railway electrification is said to come 
from necessity more than desire, and only with a large 
volume of business can enough be saved in working 
expenses to justify the increase in capital charges. Advan- 
tages claimed for the oil locomotive in main line service 
are as yet largely offset by high investment cost and fixed 
charges, but the oil-electric engine has many advantages 
in terminal work. Heavy freight traffic will continue to 
be worked by the steam locomotive, and even in fast 
service with light streamlined trains it is as promising as 
the oil locomotive. With two million freight cars in 
service, changes in construction must come slowly, but 
there are possibilities in reduced weight, and in the develop- 
ment of cars to carry motor truck bodies or containers. In 
passenger cars, also, weight may be reduced, while air 
conditioning has made a wide appeal to the travelling 
public. But for motor truck transportation the railways 
might now have come to operating smaller cars for fast 
movement of small shipments. With the growth of high- 
speed traffic there must be improvements in gradients, 
curvature, track, signal location, and maintenance of 
permanent way, so that passengers will not get speed at 
the expense of comfort. 


British Patent Specifications. 


When an t tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the i nt, is the date of the acceptance of the 
complete Specification. 














STEAM ENGINES. 


467,504. December 13th, 1935.—MrxEp-PREsSSURE Sets, W. A. 
White and White’s Marine Engineering Company, Ltd., 
Prince Consort-road, Hebburn-on-Tyne. 

This is a marine propelling set in which a reciprocating engine 
and exhaust turbine are both geared to the propeller shaft. 
The object is to secure a very even turning moment from the 
engine, so that the teeth of the gearing are not overstressed. 
The drawing, which does not include the gearing and turbine, 
shows two compound engines placed back to back with one 








crankshaft. The H.P. cylinders A A are on the outside and the 
L.P. cylinders B B inside. The respective valve chambers are 
marked aa and bb. The cranks of the H.P. cylinders are set 
at an angle of 55 deg. apart and those of the L.P. cylinders at 
108 deg. Such angles produce a good balance, but an uneven 
turning moment. So the effort produced by the L.P. cylinders 
is augmented by reheating the exhaust from the H.P. cylinders 
in the heaters CC. Heat is taken from the main superheated 
steam supply to the H.P. cylinders and transferred to the 
exhaust.—June 14th, 1937. 


TURBINE MACHINERY. 


467,512. December 17th, 1935.—GovERNING MECHANISM FOR 
TURBO-ALTERNATORS, The British Thomson-Houston Com- 
any, Ltd., Crown House, Aldwych, London, W.C.2; and 

. H. Collingham, Christmas Field, Bilton-road, Rugby. 
This invention relates to governing mechanism for turbo- 
alternators and has for its object to provide means for auto- 
matically reducing the load on the set should the vacuum begin 
to fail so as to prevent excessive hlowing off from the boilers in 
the event of it being necessary to disconnect the set from the 
supply system due to failure of the vacuum. In the drawing the 
pilot valve A operates in a sleeve B having ports for the entrance 
and exit of oil. The sleeve is mounted in a cylinder C and 
admission of oil to this cylinder is controlled by a pilot valve D 
actuated by sylphon bellows E in communication with the 
condenser. A spring F, the tension of which can be adjusted, 
balances the effect produced by the vacuum on the bellows at 
any time. With normal vacuum the bellows E is in its maxi- 
mum depressed condition and the pilot valve D is in its bottom 
position and no force js exerted by oil pressure on the bottom of 
the sleeve B, which is therefore held in its bottom position by 
the spring (shown in section) at its upper end. Under these 
conditions the governor of the unit can give complete opening 
of all the steam admission valves, the requisite communications 
for permitting the closing and the opening of the valves being 
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made through the conduits G and H respectively. If the 
vacuum falls below a predetermined figure fixed by the tension of 
the spring F the spring force is greater than that produced by 
the vacuum in the bellows E and the pilot valve D is raised 
until high-pressure oil is admitted to the cylinder C. The sleeve 
B will then be farced up until the return gear J and floating 
lever K reset the pilot valve D in the neutral position corre- 
sponding to the given vacuum. As soon as the sleeve B com- 
mences to rise oil is admitted to the servo-motor in a direction 
to close to a degree the steam admission valves. The rotation 
by the servo-motor of the admission valves resets the pilot 
valve A to the neutral position relative to the sleeve B and 
closure of the admission valves ceases. This closure is auto- 
matically effected without any change on the main governor 
setting and the portion of the load thrown off by the set is 
transferred to other units operating in parallel. With a further 
fall in vacuum this process would be repeated until the unit 
was carrying such a load that any further reduction might cause 
dangerous heating of the low-pressure end of the unit. The 
vacuum trip would be set to operate at the value of vacuum 
corresponding to this load and the steam supply to the unit 
would be automatically cut off—June 17th, 1937. 


467,394. October Ist, 1936.—MANUFACTURE OF TURBINE 
Buiapes, G. R. Shepherd, 2, Norfolk-street, Strand, London, 
C.2. 


In this specification claim is made for a process for manu- 
facturing an individual turbine blade or vane which com- 
prises a metallic blade element stock of suitable cross 





.section and a metallic spacing piece element stock of section 
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suitable to the blade element stock, sectioning the blade and 
spacing piece element stock to form blade and spacing piece 
elements of the required heights, and bringing the blade element 
and its spacing piece element into proper assembled relation, 
connecting the assembled elements to provide a unit and subse- 
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quently brazing together the elements of the said unit to provide 
an individual blade having a composite root portion formed of 
the spacing piece element and the adjacent portion of the blade 
element joined thereto. The illustration shows a strip of blading, 
a strip of spacing section, and the two pieces being brazed 
together.—June 16th, 1937. 


ELECTRICAL APPLIANCES. 


467,432. December 16th, 1935.—Execrric DiscHarcE DEvIcEs, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2; W. Rule, 10, Fisher- 
avenue, Rugby; C. E. Fenwick, Brookside, Rugby; and 
W. J. Scott, 10, Rainsbrook-avenue, Rugby. 

This invention relates to electric discharge devices and more 
particularly to the electrodes used in such devices of the type in 
which a pellet of alkaline earth sili or other material having 
high electron emitting properties is used. Such electrodes 
usually consist of a helix of suitable wire, such as tungsten, 
enclosing a solid substantially cylindrical pellet of electron 
emissive material. During the process of exhausting when manu- 
facturing such a discharge lamp it is necessary to raise the tem- 
perature of the pellet for the purposes of activating and out- 
gassing it. This may be done by passing a current through the 
helix or by passing an electric 
discharge through the lamp and 
so raising the temperature. This 
method sometimes causes a frac- 
ture of the metal-glass seal of 
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— the device or may cause open 
i? circuiting of the electrode. The 
+ object of the invention is to 
¢— 1 —f overcome these objections and to 
+—1 that end it consists in providing 
+ — oF a form of electrode in which the 
t— pellet may be more quickly and 
7—+1— effectively outgassed without any 
Ss risk of open-circuiting the elec- 


trode during the exhaust process 
or during the normal operating 
of the device. Instead of being 
solid, the pellet is provided with 
a central aperture and the upper end 
of the wire helix is passed through 
this aperture instead of being taken 
back to the glass seal outside the helix. The portion of the wire 
passing through the pellet may be straight or may be wound in a 
small helix approximately the same diameter as the aperture 
so as to be in contact with the walls of the aperture. In addition 
to the central aperture there may be one or more holes in the 
pellet, thereby still further reducing the distance through which 
the occluded gas molecules have to percolate during outgassing. 
The provision of a central wire or helix through the helix also 
increases the efficacy with which the temperature of the pellet 
may be raised. As the leads to the helix are both at the lower 
end there is little probability of the are playing on these and 
heating them up to such an extent that the heat will be trans- 
mitted through them to the metal-glass seal so as to crack the 
glass, nor is it probable that the are will fuse or break the outer 
lead and so open-circuit the electrode.—June 16th, 1937. 


MEASURING AND TESTING INSTRUMENTS. 


468,748. April 22nd, 1937.—ComPEnsaToR ror SounD DIREc- 
TION Finpinc Apparatus, Electroacustic Gesellschaft mit 
beschrinkter Haftung, Kiel, Werk Ravensberg, Germany. 

In sound direction finding and listening installations, so-called 
compensators are generally employed for finding the direction 
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of sound. These compensators consist of one or more electrical 
retardation lines, according to the type of the installation and 
of the receivers employed. These lines serve to compensate the 
time differences with which the sound meets the receivers which 
are distributed in space. The adjusted time differences in the 
case of a certain direction of sound are not only dependent upon 





the arrangement in space of the receivers used and the direc- 
tional characteristic, but they also depend upon the degree of 
the velocity at which the sound travels through the medium in 
which the direction finding is taking place. According 
to the invention, the solution to the Sachienn of rendering 
variable the retardation values of the line and thus being able 
to adapt them to the sound velocity range arising is obtained 
by adding correcting members to the individual retardation 
members. This measure can be carried out in a comparatively 
simple manner. In the diagram 1... 6 denote the normal 
members of the chain. Behind the third normal member of the 
chain the correcting members A BC are inserted. The indi- 
vidual steps can be selectively connected or disconnected by a 
switch D. The lines E lead to the contact paths. If several 
correcting members are provided in conjunction with different 
normal retardation members, the installation can easily be 
carried out in such a manner that al! the correcting members 
can be connected simultaneously in steps by positively coupling 
together the switching arms of the switches D. In this case it is 
possible to mark the switching positions directly with the 
corrections to which they apply—that is, for instance, with the 
Centigrade degrees.—July 12th, 1937. 


SHIPS AND BOATS. 


467,906. December 24th, 1935.—Sure Huxt Construction, 

oT, Yamaguchi, 1217, Togoshi-cho, Ebara-ku, Tokyo, 
apan. 

This invention relates to improvements in hull construction 

of ships, and especially of oil tankers or other liquid carrying 

vessels. The object is to obtain easily a lighter, elastic and 
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strong ship hull of sounder water-tight construction. The 
inventor claims to attain this object by attaching the bulk- 


heads to the decks and longitudinal bulkheads by means of 


“* flanged bars ” instead of the usual angles. These flanged bars 
are made by bending strip plate with a bold radius, as shown 
in the drawings. The flexibility of these bars is said to conduce 
towards water-tightness.—June 24th, 1937. 


WELDING. 


467,395. October 9th, 1936.—Maxkine ELEcTRODEs For Axc 
WE LpinG, J. Lenoir, 10, Place de la Taconnerie, Genoa, 
Switzerland. 

This is a machine for producing coated electrodes. The elec- 
trode wire is cut into appropriate lengths and the lengths are 
arranged in holes round a circular plate A as shown. The 
coating material is filled into a cylinder B with a piston C. At 
the bottom of the cylinder there are nozzles D corresponding 


N°467,395 





Za 






ZS 
Z 


o Lik Addhebhbdeddbdid Adhd ddbbde 


MCL kde 
‘1 VM #1178: 3 


V 






SSSSOHHHSS A 
LALA ae VELSSEIASSTAED) 
1 SS SOSH Seow rn 
OL 
EEK 


SN ROLESLLLLYLILIL LLL LL LLL SELL 1b, 





with the electrodes. These nozzles can be closed by the valve- 
like members E, which have central plungers F. The com- 
bination is pressed down by the weight of a ring G. To coat the 
electrode rods they are pushed up by the plate A. They engage 
the plungers F and push up the ring G. The springs H open the 
valves E and as the electrodes are retracted they are coated 
with composition. The uncoated end in the plate A is convenient 
for holding the electrode in service.—June 16th, 1937. 


MISCELLANEOUS. 


467,902. December 2lst, 1935.—Srraratinc Sotips Out oF 
Liquips, M. Priiss, Moltkestrasse 30, Essen-Ruhr, Germany; 
and H. Blunk, Mozartstrasse 7, Essen-Ruhr. 

_ This is an apparatus for the wet dressing of ores and such- 

like operations, where it is desired to remove muddy con- 

stituents and where the velocity 
of flow mey vary considerably. 

Water carrying the ore is sup- 

plied by the trough A and is led 

to the bottom of the cone B. 

It rises through this cone and 

overflows over the weir C into 

the outlet trough D. Inside the 
cone there is an open-topped 
sleeve E with its lip F above the 
level of the weir C. The area 
of the annulus G is such that at 
the minimum rate of flow the 
desired degree of separation is 
attained in this section. The 
water within the sleeve E will 
then be quiescent and fine solids 
in it will be deposited as mud. 
When, however, the velocit 
of flow is increased water will 
rise in the sleeve, also, and pass 
over its top edge. In these 
circumstances proper separation is again attained and any mud 
already deposited is washed away by the eddying flow of water. 
The cleaned solids are removed by the air lift H.—June 2lst, 
1937. 
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467,515. December 17th, 1935.—Rivets, E. Heinkel, Seestrasse 
15, Warnemiinde, Germany. 

This rivet is intended for use in places where one end is 

inaccessible for closing. The end of the rivet is recessed and 
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charged with explosive, which is exploded by heat after the 
rivet has been put in place. The resultant form of the rivet is 
illustrated.—June 17th, 1937. 


467,904. December 24th, 1935.—Gas Scrussers, A. B. 
Seaborne, 20, Oakhil!l-road, Putney, London, 8.W.15. 

This scrubber comprises a drum A, which can be readily 
opened at the flange B for cleaning pu The dirty gas is 
led in by the duct C and flows down through the truncated cone 
D. At the bottom of the cone there is a series of guide vanes E, 
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which impart a swirling motion to the gas as it eseapes. In the 
bottom of the drum there is water covered with a layer of oil. 
The oil is entrained by the swirling gas and, on account of centri- 
fugal action, rises up over the weir F to fall back into the 
bottom and be re-circulated. In its passage over the oil the 
dust is removed from the gas and the dirty oil is cleaned by 
the water in the bottom of the drum. Sludge is drawn off at G 
and clean gas at H.—June 24th, 1937. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











Monpbay, Sept. 6rnH, TO THurspay, Sept. 9ru. 
Inst. or Metats.—Annual Autumn Meeting at Shefheld. 


WEDNESDAY, SEPT. 8TH. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to Brocklehurst- 
Whiston Amalgamated, Ltd., silk manufacturers, Hurdsfield 
Mills, Macclesfield. 

Tuurspay, Sept. 9TH. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘“‘ Some Railway Schemes in the West Midlands, 
1833-1865,” J. Simmons. 7.30 p.m. 

Monpbay, Serr. 13TH, TO WepNnespay, Sept. 15TH. 

Farapay Soc.—Chemistry Theatre, University of Manchester. 
General discussion on Reaction Kinetics. 

Tuespay, Serr. l4ru. 


Inst. OF MaRiInE ENoInEERS.—85, The Minories, E.C.3. 
Presidential Address. 6 p.m. 


Turspay To Fripay, Serr. 14TH To 17TH. 
Iron AnD Steet Inst.—Autumn meeting in Middlesbrough. 


Tuurspay, Sept. 16rH, To Saturpay, Oct. 2ND. 
ENGINEERING AND Marine Exuisition.—At Olympia. 


Fripay, Sepr. 24TH, to Sunpay, Sept. 26TH. 
Assoc, or SPEcIAL LipRARIES AND INFORMATION BUREAUX.— 
Annual Conference at Cambridge. 








LAUNCHES AND TRIAL TRIPS. 





YENANGYAUNG, motor tankship ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Burmah Oil Company, 
Ltd.; dimensions, length 401ft. 3in., breadth 54ft., depth 31ft.; 
7000 tons deadweight. Engines, single-serew Doxford opposed 
piston, 3500 B.H.P.; launch, recently. 


British RESOLUTION, motor tankship; built by Swan, 
Hunter and Wigham Richardson, Ltd., to the order of British 
Tanker Co., Ltd.; dimensions, length 481ft., breadth 61ft. 9in., 
depth 34ft.; to carry 12,250 tons. Engines, four-cylinder 
opposed piston; constructed by Doxford and Sons, Ltd.; 
trial trip, August 18th. 

DvunERA, motorship ; built by Barclay, Curle and Co., Ltd., 
to the order of British India Steam Navigation Company, Ltd.; 
dimensions, length 490ft., breadth 63ft., depth 35ft. Engines, 
opposed piston airless injection, 560 mm. diameter by 1680 mm, 
stroke ; trial trip, August 25th. ~ 
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A Seven-Day Journal. 


Speed Indicators for Locomotives. 


In his report, issued last week, on the accident 
which occurred at Sleaford North Junction on 
January 15th, Colonel A. C. Trench concludes that 
the accident was caused by excessive speed and recom- 
mends the fitting of speed indicators to locomotives 
working high-speed trains. The train was the 
10.25 a.m. express from York to Lowestoft, and as 
it was traversing the junction it became derailed. 
The three leading coaches having broken away from 
the engine were diverted to the left and fell over. 
Two of them wrecked a platelayer’s hut, killing four 
men and injuring a fifth. Colonel Trench holds that 
the derailment was due to the speed of the train 
through the junction being considerably in excess of 
the 20 miles an hour authorised limit. This speed 
was maintained probably because the driver had over- 
estimated the reduction in speed which was effected 
by the brake application at the distant signals. The 
report says that, broadly speaking, the policy of 
relying upon the accuracy of the driver in judging 
his speed at certain places where there was a restric- 
tion had for many years been justified by results. 
This condition has now been modified by the speeding 
up of trains, and there is an increasing difficulty in 
judging accurately a moderate or low speed after an 
abrupt reduction from a much higher speed. At the 
same time if the normal running speeds on straight 
and open lines are increased, it is more important to 
observe and obey restrictions imposed for safety 
reasons at special places. Speed indicators are being 
titted to a number of recent express locomotives in 
this country. Colonel Trench endorses the recom- 
mendation of Colonel Mount in an earlier report 
that the provision of speed indicators on locomotives 
which have to operate high-speed trains is a matter 
which merits the special consideration of the railway 
companies. 


The William Froude Laboratory. 


THE report of the National Physical Laboratory 
on the programme of research on ship form and pro- 
pulsion, which has been carried out at the William 
Froude Laboratory during 1936, along with the 
proposals for future work, has just been published 
by the Department of Scientific and Industrial 
Research. During the past year investigations of 
special problems connected with particular types of 
ships were carried out for several firms, and the 
demand for this class of work is steadily increasing. 
In addition to such work, the experimental investiga- 
tions to be made during the coming year, in accord- 
ance with the approved programme of the Advisory 
Committee, include researches on the design of the 
hulls of coastal steamers and their propellers, and 
on the efficiency of twin-screw propellers in various 
positions relatively to a ship hull. The effect of 
propeller revolutions on ship design and the design of 
low-pitch ratio propellers are to be explored. On 
the more theoretical side an analysis of propeller 
efficiency, simplified ship forms in regular waves, and 
work on the wave making of three dimensional forms 
is to be carried out. In connection with work on the 
steering of ships, it has been decided to continue 
research on the effect of‘helm and yaw of the ship 
upon the propulsive efficiency. During the year some 
measurements were made on the ‘ Dunnottar 
Castle ” during her trials, and it is hoped to obtain 
confirmatory results by repeating the measurements 
on another ship. In order to make a comparison 
of model and ship data, the trials of three single-screw 
vessels and three twin-screw vessels were attended 
during the year. In addition, the log data on three 
vessels have been analysed as far as possible. The 
single-screw vessels have all shown reasonably good 
agreement with estimates from the model, but 
again, as last year, one twin-screw vessel has shown a 
discrepancy between actual and estimated powers 
rising to 10 per cent. at the top speed. Observations 
on the sister ship during a run at sea, although the 
speeds were not very definite, seemed to support 
this discrepancy. At present no explanation of this 
can be given, and experimental work is in hand to 
determine whether any of the difference can be 
attributed to such factors as use of helm or yawing 
of the ship. 


The New Motor Liner “ Dunera.”’ 


AFTER completing successful speed and endurance 
trials in the Firth of Clyde, the new twin-screw motor 
liner ‘“‘ Dunera,” a sister ship to the “ Dilwara,” 
left the Clyde on Friday afternoon, August 27th, 
and arrived at Southampton on Monday morning. 
She was built to the order of the British India Steam 
Navigation Company, Ltd., by Barclay, Curle and 
Co., Ltd., of Glasgow, and will be employed in her 
owners’ passenger and cruising services. She is also 
fitted out for the conveyance of troops in collabora- 
tion with H.M. Sea Transport Department. Accom- 
modation is provided for 104 first-class and 100 
second-class passengers, in comfortable cabins, and 





excellent public rooms have been provided. On the 
main and lower decks hammock billets can be pro- 
vided for 1150 troops, with special accommodation 
for the wives and families of officers and men. The 
ship is equipped with the latest safety and naviga- 
tional appliances. She has a length of 490ft. and a 
beam of 63ft., with a depth of 35ft. The propelling 
machinery of the “‘ Dunera ” was constructed by the 
builders at their Scotstoun works, and consists of two 
sets of Barclay, Curle-Doxford opposed-piston air- 
less-injection oil engines, with cylinders 560 mm. 
diameter and 1680 mm. stroke, each of which is 
assembled as a five-cylinder unit and arranged with a 
crank-driven scavenge pump. To each engine there 
is fitted a Bibby-Doxford detuner, which has been 
designed to eliminate torsional vibration stresses at 
all speeds. The auxiliaries are electrically operated, 
and are fitted in duplicate. They comprise Atlas 
airless-injection oil engines, directly coupled to B.T.H. 
generators. There are two composite exhaust heat 
and oil-fired Scotch boilers of the builders’ design, 
placed in a separate compartment at the forward end 
of the engine-room. They meet the hotel load. 


Finnieston Bridge. 


On Thursday, August 26th, Glasgow Corporation 
accepted by a majority of two votes the reeommenda- 
tion of the Streets and Buildings Committee that the 
tender of the Cleveland Bridge and Engineering Com- 
pany, Ltd., of Darlington, for the construction of a 
bridge over the Clyde at Finnieston should be 
accepted. The tender, the lowest of four submitted, 
was for £622,847. In its negotiations with the 
Corporation, the firm was represented by Sir 
Alexander Gibb and Partners, of Westminster. The 
next lowest tender was that of Dorman Long and 
Co., Ltd., of Middlesbrough, for £747,476, while 
Sir William Arrol and Co., Ltd., of Bridgton, sub- 
mitted two tenders for alternative forms of con- 
struction, which were based on the design laid down 
by the City Engineer. These tenders were for 
£767,876 and £847,413. It was decided to comply 
with the wishes of the Fine Arts Commission for 
Scotland by asking the President of the Royal 
Institute of British Architects to nominate an 
architect of standing and experience to act in a con- 
sultative capacity with the Corporation and to 
collaborate and confer with the City Engineer and 
the engineer of the Clyde Navigation Trustees, with 
regard to the architectural treatment of the bridge 
and its approaches. It is understood that the 
Ministry of Transport has agreed to a grant of 60 per 
cent. of the total cost of the new bridge. The Cor- 
poration has already spent over £500,000 in connec- 
tion with the purchase of property and land on both 
sides of the river for the bridge, and the sites have 
been partly cleared. The Finnieston bridge proposal 
has been under discussion since 1927, and has often 
been mentioned in these columns. 


Swanley Railway Collision. 


In a Journal note of July 2nd we recorded the 
collision which occurred on the Southern Railway 
at Swanley Junction, in which four passengers were 


killed and eleven injured when a passenger train. 


from Margate to Victoria collided with a goods wagon 
and two empty coaches. On Monday last, August 
30th, the report of Lieut.-Colonel A. H. L. Mount on 
the accident was made public. The accident occurred 
at about 11.18 p.m. on Sunday, June 27th, when the 
train, travelling at considerable speed, passed Swanley 
Junction home signal in the danger position and ran 
into the coaches on the short up siding. The train 
was running late. Although due to pass Swanley 
Junction, it was intended to stop the train specially 
to pick up a number of passengers who had missed 
their normal connection. A speed restriction of 
20 m.p.h. was applicable through the junction. 
Colonel Mount states: ‘‘ While this was a case of 
admitted failure to observe and obey signals on the 
part of the driver, the fundamental cause of the 
accident was failure in operation—that is to say, the 
omission of precautions, usually taken, against a 
driver’s fallibility.”” The report goes on to say that 
the guard should have applied the brake as a precau- 
tion in view of the serious disregard of the speed 
restriction which was taking place. The speed was 
apparently 35-40 m.p.h. The major operating 
mistake, however, related to the signalman’s accept- 
ance of the train without adequate and normal over- 
run, contrary to the special instruction which admits 
of a modified clearance only for trains booked to stop. 


Extension of Central Line Tube. 


In a Journal note last week we recorded the placing 
of the contracts for the extension of the Central 
London Railway—in future to be known as the 
Central Line tube—over the lines of the Great 
Western Railway westward. Good progress, we 
understand, is being made with the extension in an 
easterly direction over the existing surface lines of 





the London and North-Eastern Railway. About a 
year ago the work of standardising the Central Line 
tube so that it will conform with the traffic conditions 
prevailing on the other underground railways of the 
London Passenger Transport Board was begun. 
The extension in an easterly direction is being carried 
out in three sections, the first contract being for the 
system from Liverpool-street to Mile End, the second 
from Mile End to Leyton, and the third from Leyton- 
stone to Wanstead. Working sites have been estab- 
lished at Bow-road, Old Ford-road, Marshgate-lane, 
City Mills River, and Waterworks River, and tunnel- 
ling is taking place, which, in some instances, is 
being delayed pending the chemical consolidation 
of the waterlogged strata in order to facilitate tunnel - 
ling operations. Reconstruction of the Stratford 
station has been begun, and at Leyton a working 
site has been prepared on which the rails for the new 
tube railway will be assembled. The ground for the 
new car depot near Hainault has been levelled, and 
constructional work is shortly to be begun. At 
this depot there will be accommodation provided 
for about 300 of the larger-pattern cars to be used 
on the Central Line tube. The depot will be complete 
with machinery for the maintenance of cars and for 
automatic car washing and vacuum cleaning. The 
work of extending the line in an easterly direction 
will, it is expected, take about three years, and 
directly and indirectly an average of about 25,000 
men will find employment. 


A French National Railway Company. 


On Tuesday, August 31st, in Paris, at a Council of 
Ministers held at the Elysée, Monsieur Lebrun, the 
President of France, signed a decree setting up a 
National Railway Company in which the State will 
hold 5I per cent. of the shares. The decree will have 
the effect of merging all the existing railway com- 
panies with the present State railway system in one 
undertaking, to be styled the Société Nationale des 
Chemins de Fer Frangais. The decree is the last to 
be promulgated under the emergency powers granted 
to the Government, which expired at the end of 
August. It was presented by Monsieur Queuille, 
the Minister of Public Works, who was responsible 
for negotiating terms with the various companies. 
The merger is, we are given to understand, to be com- 
pleted by the beginning of January next, and four 
executives have already been appointed to the board 
of the company with power to arrange all the neces- 
sary details before the end of the year. The principal 
officials of the new company who have been 
appointed include “Monsieur Guinand, the First 
President of the Cours des Comptes, who is the 
Chairman. The Vice-Chairman is Monsieur Grimpet, 
the Chairman of the State railway system; while 
the managing director will be Monsieur Le Besnerais, 
the managing director of the Nord Company. The 
chief railways which will be affected by the new 
merger are the Est, the Midi, the Orleans, the Nord, 
and the P.L.M. The aim of the almagamation of 
interests, it is announced, is to rationalise railway 
operation and to co-ordinate road and rail transport 
in the most thorough way, with the object of achiev- 
ing economies and restoring the railways to a 
profitable basis. Until such times as the new com- 
pany can show a profit, any deficiency will be met 
by a Treasury payment. 


An Industrial Development Survey. 


THE Survey of Industrial Development for 1936, 
which has been prepared by the Board of Trade and 
just published by the Stationery Office, shows that 
during the year under review 551 factories employing 
53,000 persons were established. Over the same period 
extensions were made to 201 factories, and 386 
factories were closed. These figures compare well 
with those of the previous year and show continued 
industrial activity. The regional distribution of the 
new works shows that by far the greater number of 
factories were started in the Greater London area, 
which was followed in order of number by the North- 
Western England area, the Midlands area, the 
North-Eastern England area, and Scotland. In 
answer to an inquiry as to the principal reasons for 
the selection of a particular site for the building of a 
new factory, convenience of premises was given in 
222 cases, suitability of labour in 57 instances, and 
proximity to other factories in the same industry in 
43 cases. The number of new factories which were 
established last year by or with the assistance of 
foreign countries was 24 out of the total of 551. 
The different nationalities represented included nine 
German, four American, three Swiss, two French, 
and one each Austrian, Czechoslovak, Dutch, Italian, 
and Swedish. The distribution of these factories 
followed closely that of general industry referred to 
above. It is of interest to record that of the factories 
established by foreign concerns during the period 
1932 to 1935, nearly 90 per cent. were still in opera- 
tion at the end of 1936, and that employment in 
these factories had increased by about 9000 persons, 
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Super Tension Cables. 


No. 


V. 


(Continued from page 221, August 27th.) 


T has recently been shown by Mr. P. V. Hunter 
and Dr. L. G. Brazier* that the thermal expan- 
sion of all compounds used for impregnating solid 
cables is high, and is associated with a considerable 
amount of energy. If an ideal undistortable container 
of infinite rigidity were completely filled with com- 
pound at a temperature of 20 deg. Cent., and then 
raised to 65 deg. Cent., it would develop a pressure of 
7000 Ib. per square inch. Thus no method of cable 
construction will prevent compound in the inner 
portions being forced out through the paper lamina- 
tions as the cable passes through a heat cycle. The 
only effect of attempting to retain the compound 
in situ will be that the oil will exert a higher pressure 
in order to obtain its passage outwards. During the 
subsequent cooling there is no comparable pressure 
available to force the compound back into the inner 
portions. But in spite of the fact that there is no 
follow up compound available, the compound will 
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FiG. 38—EFFECT OF PRESSURE ON IONISING STRESS 


continue to contract with an equal energy to that of 
its original expansion, and as a result voids will be 
formed. The pressure in them and the neighbouring 
dielectric is controlled by the amount of gaseous 
vapour that is immediately available by vaporisa- 
tion of the lighter constituents of the compound, by 
ebullition of gas in solution in the compound, and by 
desorption of gas from the paper fibres. 

The electrical state of the void spaces is shown to be 
equally clear. The electric stress at which air and 
most other gases at atmospheric pressure begin to 
ionise is 30 kV/em., At lower pressures the 
ionisation is approximately proportional to the 
pressure. While the pressure in the void spaces 
will certainly be below one atmosphere, the electric 
stress there will be increased above that of the sur- 
rounding -dielectric inversely in the ratio of the 
permittivities of the void and dielectric, %.e., by 
approximately three times. Since a solid type 
66-kV cable will have a maximum stress in the dielec- 
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FIG. 39—APPARATUS FOR DEMONSTRATING THE 
EFFECT OF PRESSURE ON IONISATION 


tric at working voltage of about 40 kV/cm. ionisation 
of the void spaces under these conditions is inevitable. 

The effect of pressure on the critical electric stress 
at which ionisation of the gas begins is a very difficult 
subject with a large dependence on the shape and 
leading dimensions of the electrodes. The main 
theoretical guidance is derived from the general 
discharge theorem that the discharge potential is 
a function of the product of gas density and a leading 
geometrical dimension for similar electrode systems. 
From this it seems reasonable to expect that if the 
spacing between electrodes is halved and the pressure 
doubled, the ionisation potential will remain un- 
changed, while the ionisation stress will be doubled. 
Under these conditions the ionisation stress is pro- 
portional to the pressure. But this does not by itself 
provide any guidance for the case in which the space 
between electrodes is maintained constant. Although 
a large amount of experimental work has been carried 
out on a variety of electrode systems, no general law 





* Electrical Times, June 3rd, 1937. 





providing guidance in the case of small gaseous voids 
situated in a cable dielectric has been established. 

The effect of pressure on the ionisation stress has 
been studied for the case of dielectric composed of 
thoroughly dried paper without impregnation, but 
saturated with dried gas maintained at various 
pressures. Using the discharge bridge method, as 
mentioned in a previous article, it was found that 
the effect of pressure on the ionisation stress was as 
shown in Fig. 38, where it will be seen that there is a 
rapid falling off in the advantages obtained by pres- 
sure and as a result pressures in the region of 200 lb. 
per square inch have generally been selected, as in 
the Enfield pressure cable previously described. 

By means of the apparatus shown in Fig. 39, the 
effect of pressure in reducing or extinguishing gaseous 
ionisation can be visually demonstrated. A miniature 
condenser, consisting of dielectric which may either 
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Fic. 40—IONISATION BEFORE AND AFTER THE 
APPLICATION OF PRESSURE 


be dried paper or dried impregnated paper, is formed 
between the brass electrode A and the saline elec- 
trode B. The transparency of the saline and the glass 
sheet C enables the dielectric to be viewed through 
the electrode. The whole is contained in a pressure 
container D with a window E and when the voltage 
is applied the ionisation can be viewed through the 
window. On raising the pressure in the container, 
the extinction of ionisation can be judged visually. 
When these results are applied to the extinction of 
ionisation in an impregnated cable, the question arises 
asto whether it is necessary or desirable for the 
gaseous pressure medium to be permanently 


separated from the dielectric by an impermeable 
membrane, or whether it can be permitted to 
come into direct contact with the dielectric. If, 
Hunter and Dr. 


as Mr. P. V. Brazier, of Cal- 


0-005 

6 
0|— 

lonisatior (§ Max -§Min) 

50 

°C 

0 50 70 

No. of Days 1,000 Hrs. 


“THe Encineer” 





2,000 Hrs 


The effect of gas pressure applied in direct contact 
with the dielectric in raising the ionisation voltage 
of the cable is shown by the ionisation curves, Fig. 40, 
where it.will be seen that no well-defined ionisation 
voltage is exhibited. But the effect can be better 
studied by means of the discharge bridge mentioned 
in a previous article, with impregnated paper conden- 
sers, tested under varying gas pressures (Fig. 41). The 
advantages of extinguishing the ionisation in this 
way is immediately seen when cables are tested for 
high voltage strength with and without pressure. 
The asymptotic value of the usual voltage or maximum 
stress time to breakdown curve is raised from 
150 kV/cm. to 230 kV/cm. by the application of pres- 
sure. But this form of test is not nearly so valuable 
as the accelerated ageing test in which the cable is 
subjected to high voltage and at the same time is 
passed through daily heat cycles. For this case, 
comparative results for a cable tested with and 
without pressure are given in the table below, which 
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Fic. 41—EFFECT OF PRESSURE ON IONISING 
STRESS IN IMPREGNATED PAPER CONDENSERS 


shows that marked improvement can be obtained 
by the asplinetinn of Lgaant. 


With pressure. Without pressure. 











Max. stress, | No. of heat Max. stress, No. of heat 
kV per cm. cycles. kV per cm. cycles. 
175 12 120 6 
180 7 130 10 
190 16 140 1 
206 | 22 
Hours on test ... ... 1441 Hours on test ... ... 380 
Cable did not fail Cable failed 





But the ultimate criterion must be the stability 
test in which the cable is subject to a moderate over- 
voltage of from 33 to 50 per cent. in excess of the 
working voltage combined with daily heat cycles for 
a period of six to twelve months. In Fig. 42 is shown 
the long time stability test on a cable suitable for a 
200-kV installation tested at 260 kV. The 
diagram shows the electrical measurements through- 
out a period-of 4000 hours with daily heat cycles. 
The top line shows the dielectric loss angle or power 
factor 8 at the test voltage, while the dotted line 
shows the ionisation, or the difference between the 
highest and lowest power factor measurements from 
zero voltage up to the test voltage, at which there are 
negligible fluctuations and at all times the ionisa- 
tion remains less than 0-0004. It will be seen that with 
a suitable design of impregnating compound, it is 
possible to obtain a dielectric in which the rise in 
temperature does not produce any corresponding 
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FIG. 42—STABILITY TEST AT 260KV BETWEEN PHASE AND 200LB. PER SQUARE INCH 


lender’s Cable and Construction Company, contend, 
a membrane is unnecessary, the pressure gas can be 
admitted to the cable at one end and allowed to find 
its way along the cable in the small space between 
the lead sheath, and in this way the whole cable 
dielectric will be raised to high pressure by direct 
contact between the pressure gas and the dielectric 
itself. 

Experiments carried out in the research laboratories 
of Callender’s Cable and Construction Company have 
led to the conclusion that an impermeable membrane 
such as a lead sheath does not compensate for the 
additional complexity and cost, and many investiga- 
tions have therefore been made on the non-membrane 
type of cable. In all cases the gas is nitrogen, 
supplied in the usual cylinders and thoroughly dried 
by passing it through pressure type phosphorus 
pentoxide drying towers. 





rise of power factor ; in fact, since this diagram was 
prepared the test has been continued to a total of 
5000 hours with higher temperature heat cycles, and 
a total of 202 heat cycles have not produced the 
slightest deterioration of the electrical properties. 
With impregnated dielectric under pressure the 
usual difficulty of determining from short time tests 
what is the limiting stress for safe service operation 
over long periods is experienced. Even though the 
Schering bridge or discharge bridge fails to disclose 
ionisation, long-time tests show that ionisation 
deterioration of the dielectric occurs. At the weakest 
point in the dielectric a small amount of ionisation 
may persist, and although it may have insufficient 
energy associated with it to produce a change in the 
Schering bridge reading, owing possibly to the raised 
electric stress at which the incidence of ionisation 
occurs, it has sufficient energy concentrated locally to 
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produce over a long time the usual tracking type of 
failure associated with ionisation. 
The results of a test on an impregnated pressure 
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FiG. 43—IONISATION CURVES BEFORE AND AFTER 
STABILITY TEST 


cable at high voltage and with daily heat cycles are 
shown in Fig. 43, where the initial ionisation curve 
and that taken immediately before a failure (after 


1050 hours’ testing) are given. Although no indica- 
tion of any kind was given by the Schering bridge 
of ionisation or approaching failure, a photograph of 
paper tapes taken from the fault clearly showed that 
the fault was of the treeing and tracking type normally 
associated in solid cable with ionisation failures. 
The photograph also showed another feature of 
ionisation in impregnated pressure dielectric, i.e., 
the clear-cut distinctness of the treeing pattern 
when compared with that obtained in normal solid 
dielectric. 

The subsequent history of this test is particularly 
instructive. After repair a second cable failure 
occurred after a further 560 hours’ testing, when the 
voltage was reduced by 16 per cent., and the: test 
continued for 2400 hours without failure, thus making 
it possible to establish with precision a limiting stress 
for the safe long-time operation of the cable. In 
general, it can be seen that the use of pressure reduces 
the reliability of the Schering bridge in predeter- 
mining the long-time stability of the dielectric, 
with the result that it is necessary for many long-time 
tests to be made before the limiting condition for 
service operation can be finally determined. 





(To be continued.) 








Superheated Steam and Locomotive 
Performance. 


By E. C. POULTNEY. 


No. 


i 


(Continued from page 223, August 27th.) 


PRESSURE Drop. 


N all locomotive tests there is noted a greater 
or less drop in pressure between the boiler and 
the steam chests, and this difference in pressure is 
more noticeable in the case of superheater equipped 
boilers than those supplying saturated steam. This 
fall in pressure is caused by the resistance offered 
to the passage of the steam as it flows through the 
elements, and at a given piston speed increases as 
the cut-off is lengthened, and decreases at a given 
cut-off asthe speed isreduced. Table II (ante) furnishes 
information relative to the pressures observed in the 
boiler and branch pipes for each rate of working, and 
gives the pressure loss, least back pressure, and the 
branch pipe superheat. Fig. 2 has been prepared to 
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FIG. 2—VARIATION OF PRESSURE DROP WITH 
CuT - Orr 


show in graphic form how the pressure drop varies 
with cut-off, and compares the standard, half length, 
and one-half return superheaters, the ratio of length 
of each element to the inside diameter for each is given 
in Table I (ante). In addition to the fall in the steam 
pressure between the boiler and the branch pipes, 
there has also been plotted the relative least back 
pressure for each cut-off. Pressure drop being depend- 
ent upon the steam flow for any given arrangement 
of the elements explains why the one-half length 
superheater gives a rather greater drop in pressure 
than the very much larger standard and one-half 
return superheaters, for it will be seen that the one- 
half length superheater gives for all cut-offs a lower 
superheat, and that, in consequence, at any cut-off 





the actual weight of steam passed to the superheater, 
and thence to the engines, was greater, ranging between 
the limits of 24,877 lb. and 53,883 lb. per hour, as 
against 21,428 lb. and 46,594 lb. for the standard 
superheater, which gave for any cut-off a much higher 
superheat. The case of the one-half return super- 
heater is also interesting, for it will be seen that at the 
longer cut-offs the pressure loss is less than with 
either of the other two arrangements, though com- 
pared with the one-half length superheater the ratio 
of length to diameter of the elements is 50 per cent. 
greater. With this superheater the pressure loss is 
less for a rather greater steam flow, and apparently 
on account of the shorter return portion of the 
elements being in the hottest part of the flue, the 
superheat is increased for any given cut-off. Actually, 
this arrangement permits of a greater weight of steam 
being delivered to the engines per hour at a given 
speed and cut-off, and, moreover, delivers the steam 
with a higher superheat. On the general question of 
this pressure drop which is seen to take place, it should 
be pointed out that in practice it is relatively of little 
importance, because high piston speeds are, as a rule, 
only attained in conjunction with short cut-offs, 
and under such conditions as Fig. 2 shows, the actual 
drop is comparatively small. Further, the same 
graph shows that the higher steam temperatures 
obtained at the greater rates of working tend to 
reduce back pressures, as the least back pressure is 
seen to be less in the case of those superheaters which 
furnished the higher initial superheat temperatures. 
It is reasonable therefore to think that any loss in 
mean pressure due to a fall in steam chest pressure 
is about counterbalanced by a reduction in back pres- 
sure, and it may be said that an inspection of indicator 
diagrams taken from saturated and superheated steam 
engines under equal running conditions as regards 
speeds and cut-offs confirms this view. Of course, 
any reduction in pressure drop through the super- 
heater must be an advantage, and in the design and 
arrangement of the superheater this loss should be 
kept in mind, consistent with the attainment of 
high superheat temperatures at the shorter rates of 
cut-off. Further, on the general question of the 
effect of the superheat equipment on steam chest 
pressures and power, it is of interest to note that when 
the steam is carrying a high superheat there is usually 
shown a rather higher power output at a given cut-off, 
due possibly to lower exhaust pressures. 


SUPERHEAT AND CUT-OFF. 


The superheat increases with the rate of working 
in the same manner as evaporation, and Fig. 3 com- 
pares the superheat present in the branch pipe steam 
with the nominal cut-off per cent. at constant speed, 
and in the lower part of the plot the superheat 
in the exhaust steam is shown for each rate of cut-off. 
An increase in superheat of the steam delivered to the 
engine tends to increase the temperature of the steam 
exhausted, and as the initial temperature rises super- 
heat appears in the exhaust. Fig. 2 showed how 
the least back pressure increases as the cut-off is 
lengthened, and when this is compared with the 
superheat as shown by Fig. 3 it will be seen that 
highly superheated steam may be expected to exhaust 
with a lower back pressure on the pistons than steam 
carrying a lower initial superheat. For any given 
superheat as the cut-off is lengthened, the back 





pressure increases, but it is lower with an increase 
in the superheat evidently because of the less weight 
of steam passing through the engines. Possibly also 
superheat in the exhaust causes the steam to flow more 
readily ; it is not so sluggish as wet steam. The 
increase in superheat which accompanies an increase 
in the rate of admission is a feature always in evidence, 
and explains why an engine using superheated steam 
furnished by superheater apparatus forming an 
integral part of the boiler can be forced to higher power 
outputs than when saturated steam is used. The 
increase in the amount of superheat carried by the 
steam increases its specific volume, thus reducing 
the weight of steam required. There is also, as 
will be noted later, a higher working efficiency 
for a given cut-off, though, as would be expected, 
this falls as the rate of expansion diminishes. There 
is a further point which must be noted, and which is, 
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FIG. 3—VARIATION OF SUPERHEAT WITH CUT-OFF 


in fact, of importance, and that is the influence of 
superheat upon steam rate at short cut-offs, because 
for the reason that at long cut-offs an increase in 
superheat is observed, so at short cut-off there is 
noted a reduction in superheat, when, in fact, the 
higher temperature is most required to counteract 
the increased possibility of losses through initial 
condensation, brought about by the fall in steam 
temperatures at the point of release and during the 
exhaust. On the other hand, the increase in super- 
heat with a lengthening of cut-off exerts so great an 
influence on the water rate that it frequently happens 
when steam consumptions are plotted against cut-off 
that lower steam consumptions are shown for longer 
as against shorter rates of admission. When the 
engine performance is considered, the effect of various 
amounts of superheat will be seen for similar rates 
of cut-off, and the influence of superheat upon the 
steam consumption for various rates of expansion 
will be considered. 


ENGINE PERFORMANCE. 


These tests are chiefly interesting because of the 
opportunity offered to note the effect of differing 
superheat temperatures upon the steam consumption 
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FIG. 4—VARIATION OF STEAM CONSUMPTION 
WITH CUT-OFF 


at equal rates of cut-off. Such a study is only possible 
when the superheat can be varied independently of 
the cut-off which involves modifications in the super- 
heater arrangement. The several superheat tempera- 
tures compared with cut-off were given in Table I] 
(ante), and plotted for further comparison in Fig. 3, and 
the effect of the differences in superheat upon the 
weight of steam required per indicated horse-power 
per hour is given in Table VII, and Fig. 4, where the 
steam required per I.H.P. per hour is compared with 
cut-off. To aid in a study of the results obtained, 
Table VI has been prepared, together with Figs. 5 
and 6 relative to the cylinder efficiencies. 

In order to show how the efficiency of the steam 
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action in the cylinders is influenced by the amount 
of superheat, the data relating to the heat in each 
pound of steam as supplied to the engines, and the 
heat available for transformation into mechanical 
energy, together with that actually utilised, is given 
in Table VI, which also shows the B.Th.U. content 


TaBLeE VI.—Engine Performance. 


superheat upon cylinder performance at various 
rates of expansion in a manner that is not possible 
without changing the superheater equipment to give 
differing steam temperatures at equal rates of cut-off, 
as by this means is shown the effect of superheat 
alone upon efficiency. The figures given in Table VI 
































| Heat in steam, B.Th.U. 
Steam to = — 
engines, Per lb, steam Total to Per lb. of steam| Available Utilised Efficiency, 
Test No. Ib. per hour. above engines, at 15 lb. press. | per Ib. steam per lb. of per cent. 
32 deg. Fah. per min., lb. | per sq. in. abs. supplied. steam. 
87 21,428 } 1,286 459,152 1,070 216 163 75:5 
89 29,326 | 1,319 644,900 1,093 226 160 70°3 
91 37,942 | 1,340 847,280 1,106 234 152 65-0 
93 46,594 1,344 1,042,944 1,124 220 134-5 61-3 
46 22,614 1,284 474,068 1,070 214 162 75-7 
48 30,927 1,321 679,315 1,095 226 158 70-0 
50 39,076 | 1,350 778,950 1,114 236 152 64-4 
52 47,093 | 1,361 1,068,385 1,126 235 139 59-5 
! | 
23 | 24,877 | 1,249 517,086 1,047 202 139 68-8 
25 34,723 1,267 732,326 1,059 208 130 62-5 
27 | 44,514 1,284 955,296 1,072 212 121-5 58-2 
= 53,883 1,283 1,150,851 1,076 207 113-5 54-8 
15 | 22,329 1,263 469,836 1,055 | 208 152 73-0 
17 30,772 | 1,288 658,456 1,072 | 216 | 147 68-0 
19 40,062 1,302 868,434 } 1,084 218 | 139-5 64-2 
: 21 50,135 1,305 | 1,099,675 | 1,089 216 124 57-5 
55 21,732 ' 1,285 | 467,000 1,069 | 216 | 167 | 77-4 
57 30,119 1,323 | 664,140 | 1,096 | 227 159 | 70-0 
59 38,539 1,342 | 862,906 | 1,112 | 230 152 66-0 
61 | 46,106 1,351 | 1,039,568 1,120 231 } 137 59-5 


in each pound of steam as supplied to the engines 
per minute and the working efficiency. The B.Th.U. 
in the branch pipe steam has been taken from 
Table III (ante), and for the determination of the avail- 
able heat it is assumed that the steam at branch pipe 
conditions is expanded adiabatically to a pressure 
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FiG. 5—VARIATION OF HEAT IN STEAM AT 
CERTAIN POINTS WITH CUT-OFF 


corresponding to 15]b. per square inch absolute, 
and the difference between the heat in the steam at 
this exhaust pressure and that in the steam as actually 
delivered to the cylinder steam chests is the available 
heat per pound of steam. The heat utilised by the 











form an interesting study of the effect of adding 
superheat to the steam supplied to the engines, and 
many features are brought into prominence. Table VI 
should be considered with Table VII, which gives 
the steam and coal consumptions, and the efficiencies 
of the boiler, cylinders, and the mechanical and overall 
or locomotive efficiencies. 

Referring to Table VI, it will be noticed that an 
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FiG. 6—VARIATION OF CYLINDER EFFICIENCY 
WITH CUT-OFF 


increase in superheat increases the available heat, and 
that for any set of tests with any given superheater 
arrangement the superheat, and therefore the amount 
of heat in B.Th.U. available, increases with the length 
of cut-off ; but, at the same time, the heat utilised by 
the engines diminishes and the efficiency is therefore 





cylinders is calculated by dividing the thermal 


TaBLe VII.—Locomotive Performance. 


reduced. A graphic representation of this is shown 




















Branch | Coal per | Water | | Coal per | Water per Efficiencies, per cent. 
Test pipe 1H.P. | LHP. | per | D.B.H.P. | D.B.H.P.| D.B.H.P. —~ ee 
No. | superheat, | hour, | I.H.P. hour, hour, Boiler. | Cylinders.| Mech- Loco 
deg. Fah. | Ib. | hr., Ib. Ib. Ib. anical. motive 
87 149-0 | 1362-5 | 1-8 15-7 939-9 2-5 22-8 78-6 12-7 69-0 6-9 
89 210-3 1g41-1 | 2-0 15-9 1424-5 2-5 20-6 72-0 12-2 77-4 6-9 
91 253-7 2254-3 2-7 16-8 1823-7 3-3 20-8 56-9 11-3 80-9 5-3 
93 265-8 2466-6 3-0 18-9 2072-6 3°6 22-5 58-4 10-0 84-0 4-9 
46 146-7 1437-2 1-9 15-7 1034-3 2:7 21-9 70-1 12-8 72-0 6-5 
48 214-4 1926-7 2-0 16-1 1670-1 2-3 18-5 70-2 12-4 86-7 7:6 
50 272-4 2342-3 2-0 16-7 2005-4 2-6 19-5 65-3 11-3 85-6 6-6 
52 297-5 2592-3 2-2 18-2 2220-3 3-4 21-2 57-4 10-6 85-7 5-2 
23 82-2 1362-3 2-1 18-3 977-5 2-9 25-5 74-5 11-4 71-8 6-1 
25 115-3 1773-8 2-5 19-6 1451-6 3-0 23-9 66-7 11-2 81-9 5-8 
27 146-9 2125-5 2-9 20-9 1907-8 3-2 23-3 61-8 9-7 89-9 5-4 
29 146-9 2402-8 3°8 22-4 2091-1 4-3 | 25-8 51-7 9-1 87-0 4:1 
15 105-0 1334-7 1-8 16-7 871-5 2-8 25-6 77°3 12-2 65-3 6-2 
17 153-2 1776-8 2-1 17-3 1531-4 2-5 20-1 68-9 11-4 86-2 6-9 
19 180-5 2202-9 2-4 18-2 1682-9 3-2 23-8 64-7 9-3 76-4 5-4 
21 189-3 2445-9 3:4 20-5 1926-0 4:3 26-0 52-8 9-8 78°8 4-1 
55 146-1 1433-9 1-7 15-2 750-9 3°2 29-0 78-0 13°4 52-4 5-5 
57 219-0 1879-9 1-8 16-0 1319-7 2-6 22-8 77-7 12-3 70-2 6-7 
59. | 260-1 2289-7 2-6 16-8 1729-4 3°5 22-3 59-9 11-5 75-5 5-2 
61 278-1 2482-3 3:4 18-6 2026-9 4-1 | 22-8 52:3 10-05 81-7 4°3 

















equivalent of 1 H.P. hour by the weight in pounds of | by-Fig. 5, where the results with the two superheaters 
steam charged to the engines per cylinder horse-power | giving the highest and lowest superheats are compared. 


hour; while the working efficiency as given in the 
last column of the table is the ratio of the heat 
utilised to that assumed to be available. The results 


are interesting, for the reason that these particular 
tests give direct information as to the effect of 
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In this figure curves 1 and 4 indicate the heat in the 
branch pipe steam, 2 and 5 that in the exhaust, and 
3 and 6 show the heat-in the exhaust when assumed 
to be at a pressure of 15 ]b. per square inch absolute. 


* 

represents the actual heat utilised by the cylinders for 
each cut-off for the one-half return and one-half 
length superheaters respectively, whilst the distance 
between curves | and 3 and 4 and 6 show the heat 
available and the ratio of proportion that the distance 
between 1 and 2 bears to the distance from 1 to 3 is 
therefore the efficiency of the steam cycle in the 
cylinders for high superheats, and similarly, the rela- 
tionship between curves 4 and 5 and 4 and 6 expresses 
the cylinder efficiency when the steam is less super- 
heated. The relative cylinder efficiencies obtained 
with four superheaters Tests 87 to 93, 46 to 52, 23 to 29, 
and 15 to 21 are plotted in Fig. 6, the heat in the 
exhaust being assumed to be at a pressure of 15 lb. 
per square inch absolute, and from which it will be 
seen that with highly superheated steam the cylinders 
utilise more than 75 per cent. of the heat available at 
15 per cent. cut-off and at the speed of 240 r.p.m. 

Comparing the lowest line, which is for the lowest 
superheat, it will be seen that with high superheat 
the cylinder efficiency at about 30 per cent. cut-off is 
equal to that obtained at 15 per cent., when the 
steam is less highly superheated. From an operating 
point of view this is important, for it means that an 
increase in power equal to the difference between 
that exerted and 15 and 30 per cent. cut-off can be 
obtained at practically equal water rates. From the 
run of the curves in Fig. 5, particularly those indi- 
cating the heat in the steam exhausted, it is shown 
that the heat value per pound of steam as exhausted 
is substantially more when the initial superheat is 
high. This does not, however, mein that the total 
heat exhausted is greater, because actually in the case 
of the high superheat temperatures less steam passes 
through the cylinders at a given cut-off, and Table V1 
shows that for the low superheat Tests 23 to 29 the 
weight of steam supplied per hour ranged from 
24,877 lb. to 53,883 lb., compared with 22,614 lb. and 
47,093 lb. for Tests 46 to 52 when the superheat was 
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FIG. 7—VARIATION OF 1.H.P. WITH RATE OF FIRING 


from 146 deg. to 297 deg. Fah. Examining this point 
more closely, it is found that when comparing Tests 
52 and 29 the total steam to the engines per hour is 
as under :— 


Test 52 47,093 Ib. 
» 29 53,883 Ib. 
» 52 Heat in exhaust per lb., 1223 B.Th.U. 
29 » ” 1170 B.Th.U. 


” 


There is therefore an increase in the heat content per 
pound of exhaust steam of 4-5 per cent. for the high 
superheat Test 52, but the weight of steam supplied 
and exhausted is 87:4 per cent. of that used in Test 29. 
From this it will be seen that for every 100 B.Th.U. 
exhausted in the case of Test 29, 104-5 are exhausted 
under the conditions of Test 52, but as the total steam 
used is less by 12-6 per cent. then the B.Th.U. 
exhausted per hour are in the ratio of 100 to 91-3, 
or 8-7 per cent. less in the case of the high superheat 
test. 

The chief points brought to notice when an 
examination is made of the data given in Table V1 
in conjunction with Figs. 5 and 6 are certain features 
which appear characteristic of superheated steam. 
They are summarised in the following statement. 
For any given steam pressure an inerease in superheat 
at any given cut-off increases the heat units available 
per pound of steam supplied, and increases at the 
same time the efficiency with which this greater 
amount or quantity of available heat is utilised. 
Further, it is clear also from information given 





The space between curves 1 and 4 and curves 2 and 5 


in the same table that as the superheat is increased 
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the water supplied at a given rate of cut-off decreases, 
and these two different characteristics together are 
the reason for the large economies obtainable with 
highly superheated steam. 


FUEL AND WATER CONSUMPTION v. POWER. 


In practice the value of superheat is judged by the 
power developed in proportion to the coal fired, for 
the reason that a knowledge of this ratio determines 
the fuel required per unit of work done, and what is 
now of even greater importance the power obtainable 


steam in locomotive service and its effect also on the 
increase in the powers possible at equal or lower coal 
rates, a point noted previously when the power 
developed for a given consumption of fuel per hour 
was considered as shown by Fig. 7. 


CoNCLUDING REMARKS. 


A general summary of the performance of this 
locomotive when operating with steam at different 
degrees of superheat is shown in the last four columns 
to the right, Table VII. The particulars relative to 





but even so, as stated, thissub-division of the efficiency 
values is of interest as bringing out the relative per- 
formance of the elements which go to complete the 
locomotive. There is undoubtedly room for further 
improvement in the efficiencies realised, but the 
possibilities are restricted. That this is so will be 
apparent when it is seen that the cylinders may use 
as much as 75 per cent. of the heat available, and in 
practice this efficiency percentage would, in fact, be 
rather higher if the lower limit or back pressure corre- 
sponding to that required for draugint be taken, rather 
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FIG. 8—VARIATION OF STEAM CONSUMPTION WITH I.H.P. 


for a given hourly fuel consumption. This latter 
point is brought out by Fig. 7, where horse-power 
output is compared with the quantity of coal fired 
per hour. If a comparison is made between the one- 
half return superheater with that having the one-half 
length elements, the value of highly superheated 
steam is very clearly shown at different rates of 
working. The comparison can be made on the basis of 
power for a given quantity of coal fired, or alter- 
natively on the basis of the coal required for a given 
horse-power. The differences are small at low powers 
and become increasingly greater at higher powers ; 
thus, when the coal rate is, say, 4000 lb. per hour, 
these two superheater arrangements develop about 
1680 and 2000 I.H.P., whilst if the locomotive as 
fitted with the one-half length superheater is required 
to develop the latter power, then the coal consump- 
tion must be increased from 4000 Ib. to about 5700 lb. 
per hour. The more usual method of comparing 
coal and water rates is shown by the two following 
graphs, Figs. 8 and 9, where consumptions per unit 
of power are plotted against indicated horse-power. 
Fig. 8 compares all the five superheater arrangements 
on the basis of steam per I.H.P. hour. The different 
points correspond, of course, to a definite horse- 
power, but at the same time compare results for like 
cut-offs. The points to the left correspond to 15 per 
cent. cut-off, advancing to 45 per cent. at the extreme 
right of the plot. The steam rate obtainable with the 
one-half return superheater at 45 per cent. cut-off is 
equal to that obtained with the one-half length 
arrangement at 15 per cent. At equal cut-offs the 
consumptions at 45 per cent. are 18-2 lb. and 22-4 lb. 
for the high and low superheats, and at the same time 
at the higher superheats there is seen an increase in 
power more noticeable at the longer rates of admission. 


CoAaL CONSUMPTIONS. 

The relative fuel consumptions are given by Fig. 9 
and the results obtained with the different super- 
heaters arrange themselves in the same manner as 
when compared for steam rates. At short cut-offs 
there is less difference between the coal consumptions, 
especially when those superheaters are compared 
which furnish steam with what may be termed a high 
superheat. When fuel consumptions are, however, 
compared, boiler efficiency plays an important part, 
and at the shortest cut-off tried, namely, 15 per cent., 
the boiler efficiencies are relatively high in the case 
of the two superheaters supplying steam at the lower 
superheat temperatures. As the rate of working 
increases, the fuel rate when high superheat is 
obtained shows a marked economy, more especially 
when the one-half length and one-half return super- 
heaters are compared. The various groups of plotted 
points correspond, of course, to the different horse- 
powers developed, the plot being on that basis, but 
they equally well represent results at similar rates of 
cut-off. This plot therefore indicates the powers 
obtainable at equal cut-offs and also the relation 
between cut-off, power, and fuel per unit of power 
developed. As a case in point, assuming a fuel rate 
of about 2-1 lb. per I.H.P., this is obtained at 15 per 
cent. cut-off when the one-half length superheater is 
employed, and the power is 1360 I.H.P., while at 
closely the same coal rate the power developed is 
2340 I.H.P. at 35 per cent. cut-off with the one-half 
return equipment. The curved lines sloping down- 
ward from left to right indicate generally the power 
increase at a given cut-off and serve as average lines 
for the coal rate corresponding to the differing powers. 
A study of this graph leaves little doubt as to the 





important economic value of highly superheated 





the boiler, mechanical] and locomotive efficiencies are 
taken direct from the test report, and from this data 
the cylinder efficiencies have been calculated. The 
values given appear substantially correct when com- 
pared with the heat values in the steam above 32 deg. 
Fah., together with the heat utilised by the cylinders 
per pound of steam, Table VI, and the efficiencies 
given therefore represent with reasonable accuracy 
the relative performance of the heat generating plant 
and the engines both thermally and as a machine. 
Respecting the mechanical efficiencies given, there 
would appear some rather striking differences at 


FiG. 9—VARIATION OF COAL CONSUMPTION WITH I.H.P. 


than an assumed hypothetical back pressure of 15 Ib. 
per square inch absolute. The boiler efficiency is seen 
to reach about 78 per cent., which is a fair mean 
figure. Improvements may be possible, but their 
consideration lies outside the limits of this article, 
for in point of fact they are largely remote from the 
question of superheat temperatures. These trials 
probably do not determine definitely the effect of a 
change in the size of the superheater may have on 
boiler efficiency, but, on the other hand, it seems safe 
to say that a change from low to high superheat will 
give for a predetermined power output a higher boiler 





similar cut-ofis and for similar least back pressures ; 


efficiency. 








The New Orient Line Steamer ‘‘ Orcades.”’ 


No. 


(Continued from page 234, August 27th.) 


N what follows we conclude our description of the 

machinery installed in the new Orient Line 
steamer ‘Orcades.’”’ In last week’s article we dealt 
principally with the general design of the ship and 
her passenger accommodation, and gave some account 
of the main propelling machinery. We now pass to 
some of the principal items in the auxiliary machinery 
equipment, which, as regards electrical generating 
plant, refrigerating, and air conditioning, are fully 
representative of the latest practice. 


ELECTRICAL GENERATING PLANT. 


The auxiliary generating plant in the “‘ Orcades ” 
consists of three turbo-generators and one emergency 











oil engine driven generator, all of which have been 
constructed by W. H. Allen, Sons and Co., Ltd., of 
Bedford. 

The turbo-generators are installed in an auxiliary 
compartment forward of the main engine room, and 
a general view of the machines is reproduced on 
page 250. Each unit consists of a multi-stage steam 
turbine running at a speed of 5000 r.p.m., driving a 
direct-current generator through double-helical gears, 
the generator speed being 500 r.p.m. The normal 
rated output of each machine is 550 kW, with an 
overload rating of 25 per cent. for two hours 

The turbines are designed for operating at a steam 
pressure of 400 lb. per square inch gauge with a total 
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temperature of 725 deg. Fah. and exhaust against 
a back pressure of 8 lb. per square inch gauge, or, 
alternatively, to a vacuum of 25in. when the vessel 
is in port. Arrangements are made for bleeding 
steam from each turbine for feed heating purposes. 
The gears are enclosed in an oil-tight case, and are 
lubricated under pressure from the turbine oil system. 
The generators are of the compound-wound direct- 
eurrent multi-polar type, designed for a voltage of 
220. 


The emergency generating set consists of a 
six-cylinder, 135 B.H.P. Allen four-cycle, airless- 
injection oil engine. directly coupled to a D.C. 


giving an output of 90 KW when running 


generator, 
In order to comply with 


at a speed of 500 r.p.m. 








TURBO - GENERATING MACHINERY 


Board of Trade regulations, the cooling water arrange- 
ment for the engine is self-contained. A radiator is 
provided through which the water cireulates, and 
this is cooled by a fan driven off an extension of the 
generator shaft. 

Instant starting of the oil engine from cold is 
effected by means of compressed air, and a Lister- 
Hamworthy auxiliary air compressor for charging 
the air bottle is provided. The auxiliary switchboard 
fitted in the emergency generator room was designed 
by W. H. Allen, Sons and Co., Ltd. This switchboard 
is connected with the main boards, and is also 
arranged to supply the special emergency circuits. 
The main distributing boards in the generating room 
were designed and supplied by Whipp and Bourne, 
Ltd., of Castleton, near Manchester. 


REFRIGERATING PLANT. 


The msulated cargo spaces in the Nos. 1, 2, and 3 
holds and ’tween decks, referred to in our last article, 
have a total insulated capacity of about 212,000 
cubic feet. The ship’s provision chambers, of about 
17,500 cubic feet, are situated on J deck, immediately 
abaft the cargo spaces. In addition to the main pro- 
vision chambers, a series of cold cupboards in the 
galleys and lower bars, also milk-making machines, 
are cooled by brine from the main refrigerating plant. 
The plant is also used in connection with the air con- 
ditioning of the main public rooms. 

The refrigerating machinery, which was designed 
and fitted in the ship to the owner’s requirements by 
J. and E. Hall, Ltd., of Dartford, is arranged in a 
room on the tank top, forward of the boiler rooms. 
it comprises four of the firm’s latest type of twin- 
compressor horizontal CO, machines as illustrated 
above, each driven by an Allen variable-speed electric 
motor of 125 B.H.P., coupled to its crankshaft. All 
the working parts are enclosed, and there is forced 
lubrication to all the principal bearing surfaces. 
Three machines are available for the cargo and pro- 
\isions duty, two of the machines being powerful 
enough to maintain the required temperatures, the 
third machine being a standby. The fourth machine 
is. used for cooling the water delivered to the air-con- 
ditioning plant. Cross connections are fitted so that 
one of the other three machines can be transferred 
to air-conditioning duty if required. There are four 
circular CO, condensers, three brine evaporators 
along with two fresh water evaporators. Electrically 
driven centrifugal pumps are fitted for circulating 
sea water through the CO, condensers and brine and 
fresh water through the evaporators. The brine 
arrangements are designed for the simultaneous 
circulation of brine at several different temperatures, 
as may be required for the various classes of cargo. 

The No. 1 hold and ’tween decks, being mainly 
intended for the carriage of frozen goods, are cooled 
by brine grids fitted on the overhead and sides. The 
Nos. 2 and 3 holds and ’tween decks have brine grids 


on the overhead, and, in addition, there are brine 


batteries and fans to provide cooled air circulation 











for the carriage of frozen meat and fruit. The 
Nos. 2 and 3 ’tween decks are arranged for the carriage 
of chilled beef, and are made gas-tight so that CO, 
injection can be used. 


AIR-CONDITIONING PLANT. 


Following the success of the air-conditioning plant 
designed and fitted by the Carrier Engineering 
Company, Ltd., of 24, Buckingham-gate, London, 
$.W.1, in the sister liner ‘‘ Orion,” it was decided 
by the Orient Line to equip the *‘ Orcades’”’ with 
a much more extensive installation. In this ship, 
not only is conditioned air supplied to the first-class 
dining saloon, the library, and the hairdressing saloon, 
but also for the first-class special cabins. She is, we 





of a horizontal centrifugal pump, having 30in. 
branches, and is designed to deliver 16,000 gallons 
of water per minute against a total head of 21ft. 
when running at a speed of 425 r.p.m. The pump 
casings are of cast iron, the impellers of gun-metal, 
and the shafts of manganése bronze. The pump is 
driven through speed-reduction gears by a  single- 
stage, high-pressure ‘‘ Allen steam turbine of 
130 B.H.P., running at 4250 r.p.m., designed for a 
steam supply of 400 lb. per square inch gauge super- 
heated to 725 deg. Fah., and exhausts against a back 
pressure of 8 Ib. per square inch gauge. 

A large number of auxiliary motor-driven. pumps 
were supplied by W. H. Allen, Sons and Co., Ltd., 
of Bedford, and that firm was also responsible for a 























are informed, the first British liner to have air 
conditioning applied to state rooms. 

There are four main plants which are designed to 
meet the requirements of the dining saloon, the library, 
the special cabins, and the hairdressing saloon respec- 
tively. Conditioned air is also supplied to a specially 
designed cigar store, which has been built in order to 
protect the cigars from deterioration under tropical 
weather conditions. 

The owners required the plant to be designed to 
maintain comfortable internal condition in all the 
spaces served by it under the most tropical weather 
conditions met with in the Red Sea on the voyages to 
and from Australia, and on special cruises. The 
whole of the air delivered to the rooms is washed and 
its temperature and humidity is automatically con- 
trolled. In the cabins special consideration was given 
to the silent operation of the plant and the delivery 
of the conditioned air to the rooms silently and with- 
out draught. The plants have been designed not 
only to provide comfortable conditions of tempera- 
ture and humidity in warm weather, but also heat 
and humidification in cold weather, thereby eliminat- 
ing the somewhat harsh atmosphere which is often 
unavoidable with ordinary hot air heating. 

On page 249 we reproduce a view of the compartment 
containing the plant serving the dining saloon and 
the special cabins. To the left is the large machine 
for the dining saloon. In the fore-ground will be seen 
the main air supply fan and the dehumidifier. 
The entering air is drawn down a vent shaft 
at the far end of the machine, and during cooling 
it is passed through a very fine mist produced by 
atomising sprays, which are supplied with cooled 
water from the refrigerating system. After passing 
through the cool mist, the air reaches a series of metal 
eliminating blades, the object of which is to remove 
all free moisture. The air is again reheated to the 
desired temperature, and is then distributed to the 
dining saloon through a series of continuous louvres, 
placed in the ceiling of the room, which are designed 
to give a uniform flow of air with freedom from 
draught. The library is served by a similar machine, 
which is accommodated in a space on “ A ”’ deck. 

To the right of the engraving will be seen the smaller 
machine, for the service of the special cabins, fourteen 
in number. It embodies the same principle of opera- 
tion, with the exception that the distribution of the 
conditioned air to the cabin spaces is effected by a 
patented form of Carrier diffuser outlet, designed to 
give a silent and draughtless flow. This plant also 
serves the requirements of the special cigar store. 
The air in the first-class hairdressing saloon is dealt 
with by two small units which are arranged in the 
vent shafts. 


PuMPING PLANT. 


The cooling water for the main engine condensers 
is supplied by two “ Allen” steam turbine-driven 
circulating pumps, each of which is mounted on a 
combined cast iron base plate. Each unit consists 


MOTOR DRIVEN CO: 





REFRIGERATING MACHINE 


large number of electric motors and controllers for 
the various auxiliary machinery. The pumps 
connected with the feed system were supplied by 
J. and G. Weir, Ltd., of Cathcart, Glasgow, and we 
noted that in the case of the pumps for harbour duty, 
reciprocating pumps have been done away with 
in favour of steam turbine-driven and motor-driven 
pumps. 

In this short description we have only mentioned 
some of the many auxiliaries and parts of the 
machinery equipment, which, in the main, is like 
that of the “ Orion.’’ The lay-out and arrangement 
was designed by Mr. J. Peacock, the owner’s super- 
intendent engineer, and Mr. F. Walker, the naval 
architect, who worked closely with the technical 
staff of Vickers-Armstrongs, Ltd., in the successful 
completion of one of the outstanding liners of the 
present year. 








AMERICAN EIGHT-COUPLED EXPRESS 
LOCOMOTIVE. 


THE use of sight -coupled engines for fast service 
is becoming a characteristic of American railways, and 
among the latest are some 4-8—4 engines of the Richmond, 
Fredericksburg and Potomac Railroad. This line from 
Richmond to Washington forms a 120-mile link between 
several north and south trunk lines and has a heavy traffic 
of through passenger and fast perishable freight trains. 
The new engines are intended to haul these trains at 
75 and 50 m.p.h. respectively. The maximum driving 
axle loads are 35 tons, and the tractive force 66,500 lb., or 
83,000 lb. with booster on the trailing bogie. The boiler 
has two thermic syphons in the fire-box and a third in the 
combustion chamber. Bituminous coal is fired by a 
mechanical stoker, with its engine on the tender. A single 
steel casting forms the frame, cylinders, back heads of 
cylinders and air brake reservoirs. Another casting forms 
the tender frame and the bottom of the tank. Cast steel 
disc centre driving wheels are used, and the leading axle 
has a lateral cushion device allowing 4in. lateral move- 
ment to either side. The main dimensions are as follows :-— 


Cylinders, two 27in. by 30in. 


Driving wheels 6ft. 5in. 
Bogie wheels, leading .. 3ft. 
Bogie wheels, trailing . 3ft. 6in. 
Wheel base, driving 20ft. 
Wheel base, engine ‘ 47ft. 
Wheel base, engine and te nde i O7ft. 
Weight on drivers. : ; 138 tons 
Weight on leading bogie 43 tons 
Weight on trailing bogie 51 tons 
Weight of engine ... 232 tons 
188 tons 


Weight of tender ... 
Boiler diameter 
Fire-box 
Combustion chamber, length 
Tubes, length... ; 
Grate area... 
Heating surface : 
Fire-box and combustion chamber 


86in. to 98in. 
144in. by 96in. 
6ft. Tin. 

21ft. 

96 square feet 


418 square feet 


Arch tubes .. 19 square feet 
Siphons.. a 114 square feet 
Fire-box and tubes ... 4823 square feet 
Total we 5374 square feet 


2093 square feet 
22 tons 
20,000 gallons 


Superheating surface 
Coal on tender 
Water in tender 
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By the substitution 

- 54 ; (S/M) —p?=R cos « (19) 

An Automatic Electrical Fatigue i gobi (20 

We have F=R ym cos (pt-+a (21) 


Testing Machine. 


By CECIL F. 
pe the investigation of the fatigue properties of 

hard-drawn steel wire used in the manufacture 
of colliery winding ropes an automatic electrical 
fatigue testing machine has been developed by the 
Wire Ropes Research Committee of the Safety in 
Mines Research Board. The original machine was 
described in THE ENGINEER* of April 27th, 1934. 
Since then the machine has been further developed 
and now incorporates improvements in the method 
of controlling the stresses of the test specimens as 
well as being made automatic in operation. The 
machine is designed to subject specimens of wire to 
alternations of stress of known magnitude and fre- 
quency. At the conclusion of each test the value of 
the stress to which the test piece has been subjected 
is plotted against the number of reversals of stress to 
cause failure and a graph of the fatigue properties 
of the material is thus obtained. 


ELECTRO-MECHANICAL THEORY OF OPERATION. 

The operation of the machine essentially consists 
in supplying alternating current to the specimen, 
which is suspended in the field of a permanent magnet. 
Impulses of the same frequency as the current supply 
are therefore applied to the specimen, and if these 
coincide with the natural period of free vibration of 
the wire when it is suspended in such a manner as to 
vibrate as a ‘‘ free-free”” bar it will begin to vibrate 
and maintain its resonant vibration until either 
fracture occurs or the current supply is cut off. <A 
specimen of length / vibrating with nodal points at 
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FiG. 1—PLAN VIEW OF VIBRATING WIRE 


A and B is shown in Fig. 1. The equation of motion 


of a “ free-free ’’ bar supported at its nodes is given by 
d‘ y w  d*y 
dxt'gEl de (1) 
The general solution of this equation is 
Y¥m=A cos m x-+-B sin m «+ C cosh m a 
+D sinh mx (2) 
where y» is the maximum value of y at_any given 


point. 

By taking the origin of co-ordinates at the centre 
of the wire in order to evaluate the constants A, B, C, 
and D it has been shown by Professor Jenkinf that 
three equations may be derived from the known con- 
ditions of loading. These are :— 


Yn=A cos mx+C cosh m x (3) 
— Acos }ml—C cosh } ml=0 (4) 
A sin § m1+C sinh 4 m1=0 (5) 

From (3), (4), and (5) we have 
} m l==2-365 radians (6) 

Therefore m=4-73/L 
Putting this value of m in (3) and (5) we have 

A=—7:43C (7) 


And assuming that the vibrations are simple 
harmonic, it may be shown that the distance of the 
nodes from the centre of a wire of length 1 is 

0-2758 1 (8) 

In order to caleuate the stresses in the wire, let Ry», 

be the extreme fibre strain in the wire. 


Then 
(9) 


where I is the moment of inertia of the section, d the 
diameter of the wire. 

From (9) a relation between the total end amplitude 
of vibration and the central stress may be derived. 
This is given by 

a.-=0-225xf/ExP/d. 
where a, is the total end amplitude in inches, 


(10) 


f the central stress in tons per square inch, 
KE the modulus of the material, 
! the length of the wire in inches, 
d the diameter of the wire in inches. 
For stresses at other points in the wire the stress f’ 
at any my is given by 


“ira! 7 


where a is ey slbed stress for the amplitude under 


(11) 





9 [cosh mx—7T:49cosm~]f . 


a ) Doving; 8. M. Dixon, end M. A. Hogan, « Fatigue 
‘veal on Hard Drawn Steel Wire,’ Tue ENnGInzER, 1934, 
Vol. 157, p. 424. 

t “‘ Proc.,” Roy. Soc., CLX., p. 119. 
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consideration. A graph of this relationship is shown 
in Fig. 2. 
For the frequency of Caviliaticnl Ww we o'have 
m* /9 El (4: La e rd! 

Tt w 2nb . ut 

where w is the weigitt per unit length, 
g the acceleration due to gravity, 
9 is the density of the material, and 
A is the area of the cross section. 


K Vd 


i 


N as 
ond 


9 (12) 


- 


It follows that 
l 
gq E 
4:73 V5 
V2nN 
and is therefore a constant for a given material and 
given frequency. 
The frequency may be expressed in the simpler 
form : 


(13) 


wiere K (14) 


17-99 x d/l? x 104 (15) 
where J and d are expressed in inches and E is taken 
as 30 x 10° lb. per square inch. 

Although E is taken as having a value of 30 x 16° Ib. 


¥=§-49 (cosh mx—7 49 cos mx) 


501 
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IN WIRZ AS FRACTION OF THE 
CENTRAL STRESS 


FiG. 2—STRESS 


per square inch, the value is not a constant in the 
case of hard-drawn steel wire, due to the effect of 
mechanical hysteresis. Since, however, the length of 
the specimen varies with #/E and the frequency with 
/E, it is found good enough to take E as 30 x 10° lb. 
per square inch for actual values lying between 
28x 10% and 32x10%lb. per square inch. This 
assumption gives values of 1 within 1-8 per cent. of 
the actual values. 

Consider now a specific case of a wire with the 
following properties :— 


Diameter 0: 064in. 
Length , 11-5in. 
Distance of nodes from ‘centre 3-17in. 
Total end amplitude (say) ... 1-0in. 


Referring to Fig. 1, values of ym are taken as 
positive when above the x axis and negative when 
below it. Hence y will be negative for values of x 
greater than O A or less than O B, since one equation 
holds for the whole wire. 

For determining the values of the constants A 
and C, we have already from (7) A= —7-43 C. 

Also y=—1-27 when a= 14-61. 

Hence, substituting in 


Ym=A cos mx+C cosh m x (3) 
we get 
C=—0-12 
and 
A=0-895. 


In practice the vibrations are maintained by a 
disturbing force which overcomes the effects due to 
the damping of the system. The question of the 
phase relationship between the maximum value of 
the disturbing force and the maximum amplitude is 
of considerable importance as the amount of energy 
required to maintain the vibrations depends on tie 
phase angle difference. 

In order to simplify the investigation, let the vibrat- 
ing wire be replaced by an equivalent mechanical 
system with an equivalent concentrated mass M 
constrained to move by a spring of strength 5 across 
the magnetic field w ith the same maximum amplitude 
as the centre of the wire. If K is a constant due to 
damping and “ the fae force, then 
+8 y= F 


¥+K oY (16) 


Me 
and as the ws is simple harmonic, it may be 
represented by 

Y=Ymcos pt . (17) 
And in order that it may be maintained, we have 
F=ym[{(8/M)—p?} (Kp/M)sin pt] (18) 





cos pt- 


Now, putting Ry,,=f and writing (pt—«) for pt, 
which only changes the origin of ¢, 


we have 


¥- =f cos pt (22) 
and the forced vibration is : 
(f/R) cos (p t--«) (23) 


The ge metal solution of (16) may be put in the form 


Kt 
“2 
y=e (A’ con  t-+ B’ sin n t) 
| (f/R) cos (p t--«) (24) 
Where 
n® = (S/M)— } K?/M? (25) 
and 
tan a= ap Fo i (26) 





(S/M) —p? 

The first term in (24) represents tie mitial free 
vibration which decreases exponentially with time 
until the foreed vibration alone remains. From 
(23) we see that the phase of the forced vibration lags 
behind the disturbing force by an angle «. Moreover, 
from (26) « is in the first or second quadrant according 
as p? = S/M, that is, according as the forced period 
of vitigaidial is shorter or longer than the free ct 
of vibration of the wire. 

For the case when p*=5S/M, we have tan 4=°9, 
and «=7/2, which gives resonant conditions with the 
forced and free periods the same. The maximum 
amplitude therefore lags on the maximum force by 
exactly a quarter period and the disturbing force is 
in phase with the velocity. In the general case the 
rate at which tine a force supplies energy is 

F oF f [ym cos (p t—a)] 
4 (p f?/R) fa a—sin(2pt—a)}. (27) 

The average value of sin (2 pt—a) is zero, there- 
fore the average rate of absorption of energy is 

} (p f2/B) sin « (28) 
=tpfP7K/RM . (29) 

Hence the amount of energy to be supplied varies 
with the square of the frequency and ‘tine square of the 
amplitude. 

Consider now the case of the actual vibrating wire. 
The disturbing force is due to the action of the field 
of the permanent magnet on the current in the wire. 
The whole of the applied force will tnerefore be on 
the length of the wire in the magnetic field. The 
total amount of work done by the force wiil be the 
integral of the amount of work done on an element of 
wire d x, taking the integration between the limits of 
the permanent magnét field. Tine vibration may be 
represented by y=Ym cos (p t—a) or taking the con- 
ditions of resonance by y=Ym cos (p t—7/2). The 
disturbing force is given by f cos pt or by P cos pt, 
where P is the maximum value of the force per unit 
length of the wire. 

The work done by the force in a quarter period is 


w-=ft , 1/4N i § 4 Yn T 


The work done on an element of wire d 2 inacom- 
plete period will be 


= taf cos p ta = 


cospt.dy 


P Yn t (30) 
The effect of the permanent magnet is taken as 
being equivalent to a uniform field 3in. wide 
(7-62 cm.). Hence integrating for the length of tiie - 
wire in the field we have 


W=2f3* Py, x.dx=17-0P Ergs. . (31) 


where P=0-1 HI dynes, when H is the intensity of 
the field in lines per square centimetre, and I the 
current in the wire in amperes. 

The back E.M.-F. induced in the wire due to its 
cutting the magnetic flux will be proportional to the 
mean rate of cutting flux. The rate of sweeping out 
area in a quarter period is 

oni? 
=8 ufee (A cos m 2+ C cosa m x) d x 
= 21-6 N square centimetres per second. 
Rate of cutting flux=21-6 N.H. lines persec.. (32) 

It is important to remember that at resonance the 
disturbing force is in phase with the velocity. The 
force is a maximum when the current is a maximum, 
and as the back E.M.F. is a maximum when the 
velocity is a maximum the back E.M.F. is in phase 
with the current, and tie power factor is therefore 
unity if the motional impedance of the wire is leit 
out of account. The theory of the motional imped- 
ance of a telephone receiver diaphragm has been 
investigated by Kennelly,t and a somewhat similar 
analysis could be adopted in dealing with a vibrating 
wire when it would be necessary to take into account 
elastic hysteresis. In practice, however, a suffi- 
ciently approximate result is obtained without con- 
sidering these factors. 

From (26) we see that if the damping is very slight, 
then tan « is very small and the disturbing force and 


Ym dx 


{ “Electrical Vibration Instruments,’ A. E. Kennelly 


(Macmillan, 1923). 
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the amplitude are nearly in phase. From (28) it 
is seen that the energy absorption will be less for a 
small value of «. When, however, « is less than 90 deg. 
the power factor is not unity, and we have a vector 
diagram, as shown in Fig. 3, for the vibrating wire. 
OA represents the resistance drop in the wire and 
A B the back E.M.F. produced due to its cutting flux. 
(ne E.M.F. across tne wire is therefore represented 
by OB. Since the energy required to maintain the 
vibrations is proportional to sin a and the power 


8 
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Fics. 3 TO 5-VECTOR DIAGRAMS OF VOLTAGES 
AND CURRENTS 


factor is unity when «=90 deg., we have sin a as 
the power factor of the system. A decrease in the 
amount of power required is therefore accompanied 
by a correspondingly lower power factor. Hence tie 
current in the wire will remain constant for a given 
amplitude and frequency, even if « varies slightly. 
In practice a variable inductive resistance is used 
in the load circuit for obtaining unity power factor 
and for altering the amplitude of vibration and gain 
of the apparatus. In Fig. 4 D E is the voltage drop 
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D.C. 


Fic. 6—ELECTRICAL 


in the resistance and E O the reactance drop. O B is 
tne vector difference of B D and D O, where D B is 
the voltage across the output terminals of the trans- 
former and cos ¢ is the overall power factor of the 
load circuit. 

Consider the case where the total energy supplied 
to the circuit remains constant, the current and power 
factor remaining the same. The vector D B will be 
unchanged, and since the current is the same, O A 
will be the same. The magnitude and direction of 














O B and A B will depend on the ratio of D E to EO 
and for a decrease in the ratio « will increase when tie 
current in the wire lags on tie back E.M.F. 

It must be noted, however, that according as to 
whether the disturbing force lags or leads on the 
velocity the current will be lagging or leading on the 
induced back E.M.F. of the wire. This gives rise to 
the conditions shown in Fig. 5 when the point C 
falls at C’, A at A’, and O at O’, and sin «’ is the 
leading power factor. Under these circumstances it 
may be seen that a change in the ratio of DE to EO 
can give « or a’ a value of 90 deg., and the conditions 
of resonance between the mechanical and electrical 
systems can be maintained. 

In the apparatus which has been constructed there 
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FiG. 7—SOLENOID PLUNGER MECHANISM 


is a closed electrical circuit and tire small voltage O B 
across the wire is fed back to the input cireuit. It 
follows therefore that any alteration in the ratio of 
D E to E O alters tne vector O B in magnitude and 
direction and consequently the gain of the circuit is 
changed as well as the phase relationship in the load 
circuit. In practice, by suitable adjustment of the 
controls the required vector relationships are readily 
obtained and resonant conditions cause the wire to 
vibrate. If tie motional impedance of the wire be 
taken into account the power factor will be lower and 
the amount of power required to maintain the vibra- 
tions will be slightly increased. 
Substituting values in (31) and have 


(32) we 


_ Frequency Unit__| 





CIRCUIT DIAGRAM 


average values as follows in tie c.g.s. system of units : 

Intensity of magnetic field H=10,000 

Current inthe wireinamperes I=5 

Frequency of vibration ... 87 cycles per second 

Resistance of wire 0-0282 ohms per foot 

Then from (31) 

Power supplied to the wire to maintain vibration 
=1]7P.N=0-74 watts 

Mean rate of cutting flux = 21-6 x 10,000 x 87 lines per 
second 








Hence back E.M.F. is 0-188 volts. 

But since at resonance and unity power factor we 
have 

Applied E.M.F.= Back E.M.F. + Resistance drop 
Applied E.M.F.= 0-188 4-5 x 0: 0282 x 6-34/12 
= 0-262 volts 


efficiency of the vibrating 





Hence considering tie 
system, we have 
Power used in maintaining vibrations 

Total power supplied 

0:74 
5 x 0+ 262 

In considering the amount of power required to 
maintain in vibration wires of different diameters, we 
have tne frequency of vibration proportional to d/l? 
from (12). 

For a wire of length l,, diameter d,, of ohmic resist- 
ance R,, vibrating at frequency N,, we have the 
resistance R, of a second wire of length and diameter 
l, and d, respectively, vibrating at a frequency Ng, as : 





Efficiency = 


56-5 per cent. 


Ry=(d,/d,)° ? (Ny/N,)'? Ry (33) 
Or for the same frequency 
R,=(d,/d,)*? R, . (34) 


The resistance of 0- lin. diameter wire compared with 
0-064in. diameter wire then becomes : 
Ro... = (0-064/0- 1)®/* Ro.og4= 0-512 Ro. og, 
The resistance is therefore less for larger diameter 
wires, although the length is 


To Main Support correspondingly increased 
t t Copper for a given frequency. 
af Braid Thus, for a given current 

; the ohmic drop will be less 

and consequently the total 

Wp Specimen voltage across the wire 
Y)} dia. 0-064 will be lower. Since tiis 


voltage is fed to the first 

stage of the amplifier, it 
{ l becomes apparent that the 
current in the load circuit 
must be increased to keep 
up the voltage and con- 
siderably more power will 
be required to maintain 
the vibrations of larger 
diameter wires. These fac- 
tors largely set tie limits as to the size of wires which 
may be tested in a given machine. 

The question of temperature is also of importance, 
as it is not desirable to heat the wires by passing 
heavy currents through them. In tie normal range 
of frequency of 70 to 130 cycles per second, using 
wires varying from 0-064in. to 0- lin. diameter, the 
cooling due to windage is sufficient to prevent any 
rise in temperature which would affect the results. 








To Dead Load 


THe Encincen 
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Fic. 8-METHOD OF 
SUPPORTING SPECIMEN 


ARRANGEMENT OF THE ELECTRICAL EQUIPMENT. 


Tie equipment used for supplying the alternating 
current to the test specimens is somewhat similar to 
a radio amplifier with special controls. The vibra- 
tions of the wire when once started are self-maintained 














Fic. 9—FREQUENCY MEASURING UNIT 


by means of a closed electrical circuit. This scheme 
is not in accordance with normal radio practice, but 
has been adopted as the machine tests the specimens 
satisfactorily and is easily adjustable for specimens 
of different lengths vibrating at different frequencies. 

The general circuit diagram is shown in Fig. 6, from 
which it will be seen that the voltage across the 
specimen is fed to the primary side of the input trans- 
former. This voltage is necessarily small, due to the 
low back E.M.F. induced in the wire and the very 
low ohmic resistance of the portion of the test 
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specimen between the nodes which are the feed points. 
The machine, however, is suitable for testing wires 
of 0:064in. to 0- lin. diameter, of which the resistances 
are 0:0282 ohms/ft. and 0-01024 ohms/ft. respec- 
tively, and also thin copper rods. The voltage across 
the wire which varies with the amplitude of vibration 
is fed to a transformer with step-up ratios of 1/62-5 
and 1/125. This allows an ordinary 230/4-volt 
centre tapped mains transformer to be used with a 
potentiometer across the secondary. 

The first valve is a pentode and its output is fed 
to a Ferranti AF.5 cs. push-pull transformer. The 
power developed in this circuit is then fed to the 

















Fic. 10—-FRONT VIEW OF AMPLIFIER 


output transformer, which is matched for the impe- 
dance of two Osram PX.25 valves and a low impedance 
load circuit. It will be appreciated that the load 
impedance is very low indeed in comparison with the 
coils of a loud speaker, which would be the load in a 
normal radio amplifier. Since the step-down ratio 
of the transformer is high and there are variations in 
the impedance of the load circuit, the ratio has been 
made variable from 500/1 to 800/1. The low resist- 
ance of the specimens renders it necessary to take 
care that the resistance of the leads from the trans- 
former to the flexible connections supporting them is 
kept low. If this resistance is not small it accounts 
for the major part of the load on the transformer, and 














Fic. 11—REAR VIEW OF AMPLIFIER 


in order that the loss in the leads is kept to a minimum 
copper braid of 0-2in. diameter is used. From these 
considerations it is clear that the value of the resist- 
ance in this part of the circuit has a considerable 
effect on the amplitude of vibration which depends 
on the voltage across the specimen and the current 
passing through it. A variable resistance and 
inductance have therefore been incorporated in the 
circuit to provide a suitable amplitude control. 

The amplitude should be capable of being varied 
from zero to a maximum value and when once set 
it should remain constant at any given value in the 
range. Experience shows that regulation of the 
input voltage alone to the first valve, by means of a 
potentiometer control, is not a satisfactory method 





of controlling amplitude. This method of control, 
however, when used in conjunction with a variable 
inductive resistance in the load circuit, is found to 
give good stability. . 

The resistance used is a solenoid of 300 turns of 
18 S.W.G. cotton-covered copper wire with taps 
brought out to studs on a small regulator panel. At 
one end of the solenoid the taps are at every turn and 
then are gradually spaced out with two, three, five, 
ten, fifteen, twenty, thirty, and fifty turns between 
them. For the core of the solenoid a soft iron lami- 
nated plunger is used and is attached to a friction 
drive mechanism, shown in Fig. 7, so that it may be 
used to increase and decrease tiie inductance by 
drawing it in and out of the solenoid. The movement 
of the plunger thus alters the phase relationship of 
the current and voltage vectors and the gain of the 
amplifier. The effect of the solenoid is therefore to 
act as a coarse control when it is used to change the 
resistance in the load circuit and a fine adjustment 
control when the plunger position is altered. The 
friction drive mechanism shown in Fig. 7 is quite free 
from backlash and adjustments are easily made. 

For the actual electrical connections to the speci- 
men under test special supports have been made 
which carry loops of copper braid thinner than the 
main supply leads. The flexible connections are 
shown in Fig. 8 and the method of holding the 
specimens is clearly indicated. 

The amplitude of vibration is measured on a piece 
of mirror glass by means of the reflected image of an 


inch scale divided into fiftieths of an inch. The| 


position of the mirror is so arranged that the image 
of the scale, observed in the mirror, is in the same 
plane as the vibrating wire. By adopting this method 
of measurement all parallax is avoided and accurate 
readings are obtained to one one-hundredth of an 
inch. 

The operation of the machine has been rendered 
more satisfactory by employing electrical interlocks, 
which are shown in the circuit diagram, Fig. 6. By 
using interlocks it is possible to have the machine 
working unattended and consequently tests can be 
carried out during the night with considerable saving 
of time. The interlocks also allow the timing of the 
tests to be effected automatically. For each test it is 
necessary to determine the amplitude of vibration 
measured by the mirror scale, the frequency of vibra- 
tion which is calculated from the physical properties 
of the material, and the time of duration of the test 
which is recorded by an ordinary mains electric clock. 

The clock is started at the beginning of the test 
and a relay is used for stopping it at the conclusion 
of the test, the operation of the relay being dependent 
upon the development of fatigue cracks. In specimens 
subjected to fatigue tests the cracks which ultimately 
cause failure do not appear until the failure of the 
specimen is almost imminent. Normally as a fatigue 
crack develops the amplitude of vibration decreases, 
and when the crack extends about three-quarters of 
the way through the section the wire ceases to vibrate. 
The wire may therefore be made to provide signals 
for a photo-electric relay by controlling the amount 
of light falling on to a photo-electric cell. For this 
purpose an opaque paper flag is attached to one end 
of the specimen so that when it is stationary or the 
amplitude very small, the flag intercepts a beam of 
light from a 6-volt lamp and prevents its reaching 
the photo-cell.. An adjustable diaphragm and a casing 





tactor on the A.C. mains, so that the wire thus becomes 
the master controller of the power supply to the 
machine as the contactor works in parallel with an 
ordinary double-pole switch fuse unit. 

In starting up the machine the main switch is 
closed and the wire set in vibration by adjusting the 
amplitude and phase controls. The photo-electric 
relay and contactor then close in turn. With the 
contactor closed the main switch may be opened 
without interrupting the supply, which will be main- 
tained until the fatigue failure of the specimen causes 
the photo-electric relay to open and release tiie 
contactor. 

It is often desirable to carry out corrosion fatigue 
tests and for this purpose an air blower is required to 
give an atomised spray of water or other corrcsive 








Poe | 


FiG. 12—MACHINE SET UP FOR CORROSION TESTS 





agent. The blower motor takes a D.C. supply which 
is fed from the mains through a double-pole switch 
fuse unit in series with a contactor. The contactor 
is closed whenever the A.C. supply is connected to the 
machine, but as failure of the specimen cuts off this 
supply the blower is automatically cut off and the 
whole machine shuts down when the fatigue fracture 
occurs. 

Although the calculation of the frequency of vibra- 
tion is readily made from (15), when the physical 
properties of the material are known, an electric 
frequency measuring unit has been mace to check 
the figures obtained. 

The unit is operated by feeding the voltage across 
the specimen to its input transformer, as well as to 





FIG. 13—MAGNET SYSTEM WITH SPECIMEN SUPPORTED BETWEEN THE POLES 


surrounding the photo-cell are used to control the 
point of cut off of the light under various conditions. 
When the wire begins to vibrate the flag allows some 
light to reach the cell and when the intensity of illu- 
mination reaches a certain value, the cell causes the 
relay to close, and it remains operated until the 
amplitude of vibration dies down on failure of the 
specimen. The amplitude of vibration is therefore 
made the determining factor whether the relay is 
open or closed. The main contacts of the relay are 
used to open arid close the volt coil circuit of a con- 





the input circuit of the main amplifier. The trans- 
former has a high variable ratio and feeds the grids 
of two pentodes in push-pull. An output transformer 
with a ratio suitably matched for the pentodes with 
an ordiary mains electric clock as a load has been 
specially made for the unit. At a frequency of 
100 cycles per second, which is the average frequency 
at which the tests are carried out, the impedance of 
the clock is approximately double the impedance at 
50 cycles and a voltage of 400 to 500 volts can there- 
fore be used across its terminals. In operating the 
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LARGE KEYWAY MILLING MACHINE 




















clock at 100 cycles the inertia of the moving parts 
does not give rise to difficulties, but if the frequency 
were increased much above this figure the clock would 
probably run at some multiple of the true frequency. 
The frequency of vibration determined by using the 
clock is given by 

__ Time indicated by clock of frequency unit x 50 
~ Time indicated by an ordinary mains clock 


The frequencies which have been checked have been 
found to agree with the figures obtained by calcula- 
tion, taking E as 30 x 10® lb. per square inch. 

The general arrangement of the frequency unit is 
shown in Fig. 9 and general views of the machine are 
shown in Figs. 10, 11, 12, and 13. 


N 





APPLICATION OF THE APPARATUS. 

The apparatus has been used for carrying out a 
number of tests on new wire and wire taken from 
colliery ropes which have been in service. For pur- 
poses of illustration, the results of tests on a new wire 
of special plough, special acid grade steel of 0-064in. 
diameter will be used. The ultimate tensile strength 
of this wire is about 120 tons per square inch. Results 
have been obtained for dry and corrosion tests. 

As a basis for comparison, curves are used which 
have been obtained from tests on the wire in the 
‘“‘as-drawn condition,” which has only been subject 
to ageing. In the dry tests the wire was tested in air 
at room temperature, and in the corrosion tests was 
subjected to the corrosive action of a tap water spray 
at room temperature. 

The fatigue curves are plotted on logarithmic 


scales. In Fig. 14 the dry curve C is shown, which 
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1-.Corrosion with Spray Containing 0-05 per cent. Formic 
Acid -- 0-15 per cent, Acetic Acid. B—Corrosion with Tap 
Water Spray. O—Dry Test. 


FIG. 14—-FATIGUE TESTS ON 0-064IN. WIRE] 
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gives a fatigue limit of about 28 tons per square inch, 
i.€., approximately 25 per cent. of the ultimate tensile 
strength. In the corrosion tests the curve B shows 
no definite fatigue limit, although there is a tendency 
for the curve to flatten out about 9 tons per square 
inch. In order to avoid complicating the diagram, 
the experimental points of this curve have been 
omitted. Curve A was obtained when using a corro- 
sive spray containing 0-05 per cent. formic acid 
+0-15 per cent. acetic acid. It is at once seen that 
corrosion has a very detrimental effect on the fatigue 
resistance of the wire. 

The author wishes to thank the Safety in Mines 
Research Board for permission to make use of the 
observations on which this article is based, and to 





express his appreciation to Dr. M. A. Hogan for help- 
ful criticism. 

For further information relating to the fatigue and 
other properties of wire used in the manufacture of 
colliery winding ropes, reference should be made to 
the papers and annual reports of the Safety in Mines 
Research Board, published by H.M. Stationery Office, 
and also to other published work. 








Keyway Milling Machine. 


ILLUSTRATED by the accompanying engravings is the 
* Sundstrand ” special milling machine for milling key- 
ways and splines in shafts, This machine, for which the 
agent is Gaston E. Marbaix, Ltd., of Humglas House, 
22, Carlisle-place, London, S.W.1, has a capacity for 
shafts ranging from 2in. to l0in. diameter and up to 10ft. 
long. The sizes of keyway that can be cut range from }in. 
to 2lin. wide. Two rotating cutting tools, of high-speed 
steel, are employed, one with its axis vertical and the 
other horizontal. One of the main features of the machine 











is the hydraulic equipment for traversing the work table. 

The bed of the machine and the column are of welded 
steel construction, the bed being provided with ways for 
the work table and the column with vertical ways for the 
spindle head. A vertical movement of 12in. can be 
obtained by sliding the spindle head on the upright ways. 
The head is raised and lowered by means of a hand wheel, 
which is fitted with a micrometer dial, so that the depth 
to which the keyway is to be cut can be accurately con- 
trolled. The dial is graduated in divisions of 0-00lin. 
As shown in the smaller engraving, the horizontal spindle 
is mounted directly on this head, in a quill providing 
3}in. of endwise adjustment. The vertical spindle head 
is mounted on ways on the head, so that 5in. cross adjust- 
ment can be obtained. Similarly mounted in a quill, 
the vertical spindle has a vertical movement of 6in. 

A quick-acting change-speed gear-box, operated by 
means of a lever, provides a range of spindle speeds from 
35 to 175 r.p.m. for the horizontal spindle and from 100 





to 560 r.p.m. for the vertical spindle, both spindles being 
affected at the same rate. en feeding longitudinally, 
the horizontal head can be locked by means of a clamping 
lever on the outer support from the base to the head. 

The work table has a surface measuring 22in. by 186in., 
of which 132in. is covered by the power feed and rapid 
travel motion. The table is actuated by means of a 
hydraulic drive, of the Sundstrand fluid motor type, which 
provides a feed range from }in. to 10in. per minute, and 
a rapid travel rate of 85in. per minute in either direction. 

The shafts in which splines or keyways are to be cut are 
held between headstock and tailstock members, the head- 
stock being fitted with a two-jaw compensating chuck 
which grips the end of the shaft. This headstock member 
is also arranged for the manual indexing for either four or 
six keyways or splines on the shaft. The slots for both 
four and six positions are cut in the one index plate, an 
adjustable safety plate being so arranged that it covers the 
slots which are not in use. This method eliminates the 
necessity for interchangeable index plates, and, it is 
claimed, provides greater accuracy with a quicker adjust- 
ment. Two adjustable V type work rests with cross strap 
clamps can be used as additional work supports, and can 
be moved along the table, according to the length of the 
shaft and the keyway spacing. 








SIXTY YEARS AGO. 





At the British Association meeting in 1877 it was 
announced by Mr. Douglas, the lighthouse engineer to 
Trinity House, that it had been decided to take down and 
remove the Eddystone Lighthouse erected by Smeaton 
and to construct a new lighthouse at a point 120ft. to the 
eastward of the existing structure. Smeaton’s lighthouse 
stood on what was known as the House Reef which ix 
separated from the South Reef by a narrow channel 
called the Gutt, Farther off is the South East Reef and 
still farther away are two isolated rocks, the East and the 
North East Rocks. It was the intention to construct the 
new lighthouse on the South Reef. There were no fears 
for the strength of Smeaton’s well-jointed structure but 
it was believed that the rock on which it was built had 
become undermined and shattered by the force of the sea. 
There were in fact grounds for believing that the portion 
of the reef on which the lighthouse stood overhung its 
base and that as a consequence a considerable portion 
might suddenly break off and fall into deep water carry- 
ing the lighthouse with it. Not many years after Smeaton 
completed his work the lighthouse keepers began to notice 
that during and after very heavy storms from the west- 
ward a slight tremor, amounting at times to a short and 
abrupt oscillation, was felt in the tower, coming up, it 
seemed, from the rock far below. To avoid a disaster it 
was determined that a new lighthouse should be built, 
the hope being expressed that some portion at least of 
Smeaton’s famous structure would be re-erected elsewhere 
if only as a memorial to him. In a leading article in our 
issue of September 7th 1877 we criticised the decision on 
the ground that merely to move the site of the lighthouse 
120ft. away from its existing position would give no 
guarantee for the stability of the new structure. We knew 
no more about the foundation rock of the South Reef 
than we really did about that of the House Reef. As an 
alternative we suggested that it would be more satis- 
factory and, in the end, perhaps cheaper, to blast the whole 
reef away to give a depth of eight fathoms at low water. 
We were encouraged in that suggestion by the great 
success which had attended the recent removal by explo- 
sives of the Hellgate reef in New York Harbour. We 
also criticised the suggestion that Smeaton’s structure 
should be erected elsewhere. We argued that Smeaton’s 
method of construction in which every stone was dove- 
tailed vertically and horizontally into its neighbours was 
such as to preclude the possibility of dismantling it 
without shattering a large proportion of the stones... . 
The new lighthouse was duly completed, its light being 
first exhibited on May 18th 1882. The upper portion of 
Smeaton’s tower was removed and re-erected on Plymouth 
Hoe where it replaced the old Trinity House seamark. 
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Rail and Road. 


Care Town Station AccipENt.—When an empty 
electric train was running into Cape Town Station on the 
night of August 30th, its brakes failed and it crashed into 
the buffers. The leading coach climbed the platform, 
crashed up through the roof, and fell down on some offices. 
‘The guard and one other person were killed and a number 
injured. 

A Lona ARGENTINE BringE.—In connection with the 
national plan for improving the road systems of Argentina 
it is announced that the Highways Department is planning 
a road construction scheme in the province of Santiago 
del Estero, involving a total expenditure of more than 
£5,300,000, over £2,000,000 of which will be expended on 
a }-mile long bridge over the Rio Dulce. 


GuLascow TRANSPORT.—The Glasgow Transport Com- 
mittee has authorised the expenditure of over £363,000 
on improvements and reconditioning work to the transport 
system of the city. The money will be spent on a new 
turbo-generator for Pinkston power station, four rotary 
converters for Kinning Park sub-station, tram cars, per- 
manent way track, underground rolling stock, and under- 
ground station reconditioning and alterations. 


Rat.way ELEcrRIFICATION IN AusTRI4.—Work has 
begun on the electrification of the Salzburg—Linz section of 
the main line between Vienna and Salzburg. The whole of 
this line is to be electrified eventually, and the work is 
being done in sections. The Salz Attnang section will 
be completed by October, 1938, and the Attnang—Linz 
section in the following year. The estimated cost of the 
complete electrification between Vienna and Salzburg, a 
distance of 196 miles, is 55 million schillings. 


Hicktanp Roap Reconstrrucrion.—The Minister of 
Transport has approved a scheme for the reconstruction 
of 10 miles of road, between Ledmore and Oykell Bridge, 
on the route from Lochinver to Invershin, Sutherland- 
shire The scheme, which is estimated to cost over £54,000, 
is included in the p of road improvements now 
being carried out in the five crofter counties. It is pro- 
posed to reconstruct the whole of the road from Ledmore 
to Oykell Bridge with the exception of about 2 miles 
between Oykell Hotel and a point } mile west of Lubcroy 
Bridge. Generally a carriageway surfaced with bitumin- 
ous macadam, 10ft. wide, will be provided, flanked with 
grass verges, but on bends and hills where visibility is 
obscured the width of the carriageway will be increased 
to 16ft. Clearly marked and inter-visible passing places 
will be provided, numbering not less than twelve to a mile. 
The road will not deviate from the existing route, except 
where short diversions are necessary for traffic safety. 


THe Co.uision at Bow Sration.—The Ministry of 
Transport report has just been issued on the collision 
which occurred during a thick fog on the morning of 
April Ist at Bow Station on the Poplar and Broad-street 
line of the London, Midland and Scottish Railway. While 
the 7.17 a.m. train from Bow to Broad-street was standing 
at the down platform, a following train of empty coaches, 
which was to form the 7.28 a.m. train from Bow to Broad- 
street, collided with it at a speed of about 10-15 miles an 
hour. The stationary train had only just arrived at the 
station from Devons-road carriage sidings, but a number 
of passengers had entered it. Of these, nineteen were 
injured or complained of shock, five of whom were detained 
in hospital; the guard of the 7.28 a.m. train received 
injuries, not of a serious nature. In his conclusion, 
Lieut.-Col. Woodhouse states that the accident came about 
primarily through the negligence of the signalman at the 
Devons-road signal-box, who failed to place the disc 
signal at danger behind the first train. 


New Caistor By-pass Roap.—The Minister of Trans- 
port has made a grant from the Road Fund for the con- 
struction of a new road to by-pass the village of Caistor, 
on the Lincoln-Grimsby Road. The scheme is estimated 
to cost £45,000 and the work, which is being put in hand at 
once, will take about two and a-half years to complete. 
Caistor was formerly a Roman station and lies on the 
western slope of the Wolds. Traffic passing through the 
village has to negotiate narrow and tortuous thorough- 
fares which contain a number of steep gradients and blind 
corners. The new road will by-pass the village on the 
south side, beginning at Nettleton House and extending 
to Fleece Inn. It will be a little over a mile in length and 
will shorten the existing route by nearly a quarter of a 
mile. Owing to the hilly and difficult nature of the 
country it will be necessary to construct the road partly 
in cutting and partly on embankment, and the estimate of 
cost includes £20,000 for excavation works alone. By 
these means the ruling gradient will be reduced to 1 in 20. 
Although the present scheme provides for a road width of 
44ft., it is intended ultimately to increase this to 80ft. In 
the meantime the lay-out will consist of a single 22ft. 
carriageway and two grass verges, one of which will include 
a footpath. 


STRENGTHENING L.M.S. BripeEs.—Work is shortly 
to begin on a £23,000 scheme for reconstructing two large 
bridges on the Derby—Manchester section of the St. 
Pancras to Manchester main line of the London, Midland 
and Scottish Railway, in order that bigger engines may be 
employed for both freight and passenger trains. The first 
bridge to be replaced is situated immediately south of 
Chapel-en-le-Frith Station, Derbyshire, and consists of 
three wrought iron arched girders, cross girders, and floor 
plates, built in 1865 and strengthened in 1891. The span 
of this bridge on the square is 45ft., and on the skew about 
70ft. The new structure will comprise three main steel 
girders, of which the central one will weigh 38} tons, steel 
cross girders, and concrete floor. It is expected that the 
whole of the work on this bridge will be completed in or 
about next Feb Work will then begin immediately 
on the second bridge, which is situated between the North 
and South Junctions, Chinley. This bridge is generally 
similar to the first, and its rebuilding is expected to be 
finished in May, 1938. When reconstruction of these 
bridges is completed, any locomotive whose weight does 
not exceed that of the ‘* Royal Scot ” express engines will 
be permitted over the route. The strengthening of several 
other important bridges on the Derby—Manchester main 
line has been carried out in recent years. 








Miscellanea. 





UNEMPLOYMENT IN THE UNITED States.—At the end 
of June there were 6,082,000 persons unemployed in the 
United States, the number of people in employment being 
46,910,000. 


EXTENSIONS TO Power Strations.—Extensions costing 
about £900,000 are to be made to Dalmarnock power 
station. The first of two new 50,000-kW generators will 
be od into operation on October Ist. The power station 
at Upper Boat, near Pontypridd, adjoining the Treforest 
Trading Estate, is to be extended at a cost of £400,000. 
EMPLOYMENT IN AMERICAN StTEBEL InpusTRY.—A report 
of the American Iron and Steel Institute shows that 
there was a sharp drop in the number of employed and 
the wage bills in the United States during June, as a 
result of strikes. During the month the number of 
employees averaged 556,000, as compared with 595,000 
in the previous month. Wage bills decreased from nearly 
93 million dollars to just under 88 million dollars. It is 
estimated that employees in companies affected by strikes 
lost over 9 million dollars in wages as a result of shut-downs. 


Capmiuom Fumes.—A note in the Chemical Trade 
Journal and Chemical Engineer states that the Indus- 
trial Accident Prevention Association of Toronto has 
recently drawn attention to several cases of cadmium 
poisoning, which have occurred amongst its own 
members. In one case some cadmium-plated rivets were 
to be annealed. They were placed in an open rotary 
furnace, and within a few minutes heavy fumes were 
given off, the inhalation of which caused the deaths of two 
men and the illness of several others, The Association 
has issued a warning to its members, pointing out the 
need for eliminating cadmium fumes at the point of origin 
and for effective ventilation wherever the presence of fumes 
is suspected. 

HYpro-eLectric ScuemMes 1n U.S.S.R.—Plans have 
now been completed for the Kuibyshev hydro-electric 
scheme, which is part of the Greater Volga Plan, under 
which a number of power stations will be built on the 
Volga to produce 50,000 million kWh. per year. The 
scheme provides for the building of a dam 19 miles up the 
river from Kuibyshev, and it will raise the waters of the 
Volga some 98ft. This head of water will be utilised by 
two power generating plants, one of 1,500,000 kW capa- 
city, to be built at the dam, and the other, of about 
1,000,000 kW capacity, at the point where the derivational 
canal joins the Volga, 43} miles downstream from Kuiby- 
shev. These two stations will be capable of producing 
annually 14,000 million kWh of cheap electric energy. 


TIN-BEARING ALLOYs.—The International Tin Research 
and Development Council has recently issued another 
report on the study of tin-base bearing metals, by Mr. 
H. Greenwood. Because the temperature of i when 
working may be much above that of the air, it was decided 
to examine the tensile behaviour of typical tin-base bear- 
ing alloys at temperatures up to 175 deg. Cent., and to 
try the effects of additions of lead and cadmium. It was 
found that as the temperature rises the maximum stress 
and yield point fall fairly uniformly while elongation and 

uction in area increase. ium markedly improves 
tensile strength of the alloys when cold, but is of little 
benefit when they are hot, and the effect of 4 per cent. of 
lead, although slightly beneficial when cold, is reversed at 
the higher temperatures. 

Burrisuck Dam.—The work of reconditioning the 
Burrinjuck Dam in New South Wales is now well advanced, 
and attention is now being given to the permanent recon- 
struction of the dam in order to guard against any abnor- 
mal flood, such as that of 1925, when the waters rose 3ft. 
above the crest. The Cabinet has accepted the report of 
the experts appointed to investigate the problem, the main 
feature of which is the cutting down oft the height of the 
dam. This will have two major effects. It will lessen the 
pressure of flood waters upon the face of the dam, and to 
an extent equivalent to the reduction in height and in the 
event of major floods, water will be di over the 
crest with a minimum of shock to the structure, The 
maximum storage capacity of the dam will not be affected, 
as the level of the lowered crest will still be about the 
level of the existipg spillways. The work has already been 
authorised, and preliminary operations have begun. 

Cryton Hypro-ELEctric ScHEME.—The first stage in 
the Aberdeen—Laxapana hydro-electric scheme in Ceylon 
has been authorised. According to the Electrical Review, 
it entails the construction of a 345ft. long dam, the top of 
which is to be 94ft. above the original river bed and 2844ft. 
above sea level. The water impounded is to be conveyed 
through a tunnel, 7863ft. long, to a surge chamber on the 
hillside in the Laxapana valley, and from there it will be 
conducted through pipe lines to the power station on the 
banks of the Maskeliya Oya, 1500ft. below. The capacity 
of the pipe line will be sufficient for 15,000 kW of plant, 
and the power station will house three Pelton wheel type 
water turbines, direct coupled to 11,000-volt three-phase 
alternators, having a total capacity of 25,000 kW. Adjoin- 
ing the power station will be a transformer station where 
the supply will be stepped up to 66,000 volts, and trans- 
mitted over a double-circuit main transmission line to 
Colombo and connected with the existing system. 


StrenctH or Trn-BASE BEeaRiInG ALLoys.—The Inter- 
national Tin Research and Development Council has 
issued a report of researches by Dr, C. E. Homer and Mr. 
H. Plummer into the mechanical properties of some white 
bearing metals and other prod alloys at various 
temperatures. This paper gives data about tensile and 
Brinell tests on typical tin-base bearing metals, and on 
alloys made by adding cadmium to them in varying 
proportions. It was found that up to 3 per cent. addition 
of cadmium causes an improvement in strength and hard- 
ness, but above this amount these advantages are offset 
by loss of ductility. The extra strength due to the cadmium 
addition is retained by the alloys when heated, although 
these alloys, like nearly all the others examined, lost a 
definite proportion of their tensile strength when raised 
to a given temperature. Alloys of tin, copper, and cadmium 
without antimony do not appear to have any particularly 
useful properties which cannot be obtained more easily 
in other alloys. 





Ait and Water. 


Laip-up TonnaGE.—The estimated laid-up tonnage in 
the world is 1,700,000 tons gross. Of this amount, 
1,200,000 tons is in the United States, 155,000 tons in 
France, and 103,000 tons in Greece. 


New DEstroyER FOR ARGENTINE.—The second of the 
two destroyers being built at Clydebank ‘by John Brown 
and Co., Ltd., was launched on Tuesday, August 24th last. 
Named the “ San Luis,” the new ship is 320ft. long with 
a beam of 33ft. 

THe “ Orymerc.”—The work of breaking up the 
“* Olympic,” which has been proceeding at Jarrow during 
the past two years, is to be completed at Inverkeithing. 
The hulk of the ship is to be towed to Inverkeithing on 
September 19th. 


New Unirep States Arrport.—Land at North Beach, 
near Flushing, is to be purchased by the New York City 
Board for development as an airport for Atlantic and 
coastal services. The entire project will cost over 12 
million dollars to complete. 


Care Town Harsour Devetorment.—In connection 
with the projected improvements to Table Bay Harbour, 
tendets to an estimated value of £2,000,000 have been 
called for ; 200 acres of reclaimed land will be added to 
Cape Town by the scheme. 


New American Desrroyvers.—The United 
Navy Department has placed orders for four destroyers, 
at a cost of nearly 5,000,000 dollars. Two of the ships are 
to be built by the Bethlehem Shipbuilding Corporation 
and two by the Bath Ironworks. 


SHIPBUILDING IN GERMANY.—At the beginning of July 
German shipyards had under construction 307 seagoing 
ships, a floating dock, and a suction dredger, a total gross 
tonnage of 1,164,000. Included in this tonnage are a 
20,640-ton and a 16,000-ton whaling factory ship. 


New Liresoats ror CromMeR.—Two new motor life- 
boats have been stationed at Cromer in Norfolk. One of 
the boats is of the Watson cabin type, 46ft. long, with two 
40 H.P. engines, and a speed of over 8 knots. The other 
is of the light Liverpool type, 35ft. long, with one 35 H.P. 
engine and a speed of over 7 knots. 


Tre IcesreakeER “JosepH Srauin.”—On Friday, 
August 13th, the Soviet icebreaker “ Joseph Stalin ” was 
launched from the Orjonikidze yard at Leningrad. The 
ship is said to be the largest vessel of its kind in the world, 
and is 106 m. long, 23-2 m. broad, and has a displacement 
of 11,000 tons. She is propelled by three 3350 H.P. 
steam engines and will have a speed of 15} knots. 


New American Ficutrse Arrcrarr.—The United 
States Government has under construction 392 fighting 
aeroplanes of new types. Some of the new machines are 
mid-wing monoplanes with retractable undercarriages, and 
powered with two 1000 H.P. Wright Cyclone engines. 
More than 200 single-seater pursuit machines, each fitted 
with two 1050 H.P. Pratt and Whitney Wasp engines, are 
also being built under the same scheme. 


Arrport DEVELOPMENT IN THE Untrep Stares.—In 
connection with the 16 million pound national scheme of 
airport construction and development in the United States, 
it is reported that work has now been completed on over 
500 airport sites. The scheme includes special field- 
levelling operations, together with the preparation of 
runways and building of sheds. Accommodation is also 
being provided at aerodromes for members of the airway. 
winions, and meteorological staffs. 


Recisterep Crvm Arrocrarr.—The Air Ministry has 
recently issued lists showing the number and types of 
registered civil aircraft in the various countries of the 
world. The number of civil aircraft registered under 
regular air t rt companies in the leading countries 
is as follows :—United States, 314; France, 171; Great 
Britain, 160; Germany, 129; and Italy, 104. It is of 
interest to note that thirteen of the machines registered in 
Germany are equipped with heavy oil engines. The total 
number of civil aircraft registered in these countries, 
with the exception of Germany, for which no figures are 
given, is as follows:—United States, 9680; France, 
2452; Great Britain, 1729; and Italy, 513. 

Tue Recovery tn Suipprinc.—Speaking at the recent 
launch of the motorship “ Sofala” at the Leith yard of 
Henry Robb, Ltd., Lord Craigmyle said that the prices 
of ships are at such a high level as to make it almost 
impossible for a shipowner-to expect even a moderate 
profit on his enterprise in building. He added that ship- 
owners have curtailed building programmes, and in many 
cases st building until costs become more moderate. 
Lord Craigmyle went on to say: “The recovery in 
shipping has been considerably exaggerated in certain 

ers. It has apparently been forgotten by some 
people that for a great many years past most companies 
engaged in shipping have been unable to meet anything 
like the depreciation necessary for the renewal of their 
fleets, and that a considerable period of prosperity must 
elapse before this slack can be taken up and companies 
placed in a ition to face the future armed with the 
resources which alone can give a prospect of their con- 
tinuance in the business.” 

ProposED CANADIAN-AUSTRALIAN LINE STEAMSHIPS.— 
It is reported that tenders have been invited from ship- 
building firms on the Clyde, Barrow, and the Tyne for the 
construction of two large passenger steamships for the 
Canadian-Australian Line. The orders for these two 
vessels are, of course, dependent upon the owners receiving 
Government aid for their construction and operation in 
competition with the subsidised American Matson Line, 
as recommended by the Imperial Sh:pping Committee, 
and approved by the Shipping Committee of the 
Imperial Conference. According to the Shipping World, 
these two vessels will probably be of 25,000 tons gross 
each and 21 knots speed, with accommodation for 350 to 
375 first-class passengers, 250 cabin-class passengers, and 
150 to 175 third-class passengers. They will have a 
minimum deadweight cargo capacity of 4000 tons with 
cubic capacity of 7000 tons at 50 cubic feet to the ton, 
including 1500 tons refrigerated space, which latter will 
be capable of extension to 2000 tons. 
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FRENCH INDUSTRIAL ORGANISATION. 


THe labour revolution which began in France 
twenty months ago has left an aftermath of 
financial and economic disorder that can only be 
remedied by reactionary measures which are being 
undertaken by a Government formed for that 
purpose. It is a matter of principle in France that 
Jabour cannot be deprived of its gains, however 
unwisely they may have been conceded, and the 
only means of escaping from the present deadlock 
is to adapt industry to the new conditions and 
bring about more harmonious relations between 
capital and labour. All ideas of State indus- 
trialism, apart from the production of war material, 
have been swept away. The Socialist Government, 
with its Communist supporters, admitted failure 
to carry out its programme successfully when it 
left the task of saving the situation to other hands, 
and the decrees, prepared by Monsieur Georges 
Bonnet and published last week, represent one of 
the greatest efforts made by a Government to 
create a new organisation of industrial activity. 
It begins with an inquiry into the causes of the 
slowing down of production and the contraction of 
foreign trade. An implication that the causes 
originated in the five years’ slump may be dis- 
missed in view of the fact that the same conditions 
existed in other countries and disappeared with a 
recovery of world trade. Statistics published in 
Geneva show that France has benefited least of all 
from that recovery. Moreover, the decree declares 
that it is particularly necessary to ascertain what 
changes can be made in the existing labour organisa- 
tion in order to give to it a greater flexibility and 
increased production. Such changes can only be 
made with the common consent of masters and 
men. There is no lack of data concerning the 
effects of the forty hours’ week, for every branch 
of industry throughout the country reported fully 








to the commission appointed to determine what 
concessions could be made to them, and practically 
in every case there were serious objections to the 
system. The concessions were temporary and 
wholly inadequate, and the forty hours’ week had 
to be imposed under labour pressure, irrespective 
of its economic effects when applied indiseri- 
minately to all industries and occupations. The 
committee to be appointed under the decree to 
investigate this peculiarly intricate problem is also 
required to examine the conditions of production 
and consumption and propose measures for improv- 
ing the economic situation. It is a vast inquiry 
to be carried out by thirteen committees in as 
many groups of industries, with a central co-ordi- 
nating committee presided over by the Prime 
Minister. Each committee will be composed of 
representatives of various Ministries, together with 
representatives of employers and men. 

The only hope of the central committee carrying 
through its task satisfactorily lies in the seriousness 
of the issues involved and ia the predominance of 
interests represented other than those of labour, 
but the Ministerial members will necessarily uphold 
the legal rights of the men to their gains under the 
labour statute, although many of those rights are 
only valid so long as they do not infringe contracts 
with employers. While employers have strength- 
ened their position and recovered much of the 
authority they lost in the early period of the labour 
revolt, and will therefore exercise more influence 
in the forthcoming deliberations, the General 
Labour Confederation has stiffened its attitude 
towards employers and recently made it clear to 
the Government that labour is determined to 
carry through its entire programme. It affirms 
that if the Socialists failed to achieve what they 
set out to accomplish it is the fault of employers. 
The decree specifically mentions that any change 
in the existing labour organisation must be accept- 
able alike to employers and the men, so that in 
view of the position taken up by the General 
Labour Confederation any important concession 
on its part is problematical. The forty hours’ 
week is the foundation stone of the edifice the 
Confederation is attempting to raise, and, without 
legal authority, the forty hours are now almost 
generally imposed as a five days’ week. This 
restriction of hours in all industries is regarded as 
being responsible for the declining production, 
despite an increased number of hands employed, 
partly no doubt by reason of a new psychology 
that is apparent in an indifference to work and 
partly through lack of inducement to effort in 
circumstances where margins of pay in various 
grades are small and a strict supervision of shops 
by union delegates suppresses any encouragement 
to rise superior to the general body of workers. 
Experience has already shown that the labour 
organisation tends to mediocrity. There must be 
some change in this situation if the attempt of 
the Government to establish a sound industrial 
system is to succeed. 

The decree informs the committee that an 
increased production will require, in many cases, a 
new application of machinery end plant in view of 
the profound changes that have taken place in 
working conditions. This change over to a more 
highly mechanised production has already been 
undertaken by many big firms. It has not pro- 
ceeded rapidly owing to financial restrictions, and 
pending the financial recovery which, in the 
opinion of the Government, should enable manu- 
facturers to obtain cheap money for a modernised 
equipment of their works and factories, the State 
will make the necessary provision, in specified 
cases, at a low rate of interest. Such assistance 
will be given preferably to makers in the small and 
medium categories. Therefore, machinery is to 
play a decisive part in making up for the deficient 
output of a forty hours’ week. In some works this 
result has been achieved by organisation as well 
as by special machinery which has increased pro- 
duction with a fewer number of hands. Works 
organisation to meet these new conditions will be 
dealt with at a congress in Paris during the present 
month. These developments are all very well in 
big factories where production can be largely 
augmented with a given number of hands, and 
while manufacturers may carry on with the forty 
hours’ week there will presumably be no greater 
employment than before. But inthe smaller works, 
which are not usually modernised, an equipment of 
labour-saving machinery will certainly mean a 
reduction in the number of men employed. In 
other industries depending on manual skill, where 
work is of an essentially variable character, the 
rigid five days’ week cannot continue. This is a 
fairly general condition in France. There is no 





escape from the dilemma in which so many indus- 
tries are placed except by an entire change in the 
forty hours’ system, whereby it can be adapted to 
fluctuating demands, and the committee will have 
to solve this basic problem before it can build up 
a plan for the entire reorganisation of home and 
foreign trade. 


The Locomotive Superheate?. 


Or the many inventions which have been made 
from time to time having for their object the 
improvement of locomotive performance, there is 
little doubt that the flue tube superheater has, 
within the last thirty years or so, proved itself 
by far the most effective. It is not too much to 
say that by its use the fuel required for a given 
power has been reduced in general by 20 per cent., 
and in certain circumstances by a good deal more. 
Very few, if any, steam locomotives are now built 
for main line working which are not fitted with the 
superheater ; in fact, it is looked upon as being as 
necessary as the boiler itself, of which it is, indeed, 
an integral part. Up to the present, no type of 
steam generator has shown itself so eminently 


suitable for locomotive requirements as the multi- 


tubular or locomotive boiler, and it is possibly 
true that part of the success attending the use of 
the superheater is due to the method of its applica- 
tion, which has in no way interfered with the funda- 
mental characteristics of this type of boiler. The 
superheater, however, must be considered when 
the boiler is designed, if it is to be effective. The 
efficiency with which it will do its work in impart- 
ing superheat to the steam flowing through the 
elements will depend upon the temperature and 
weight of the gases passing through the flues, and 
also upon the quality of the steam supplied. The 
drier the steam delivered to the superheater the 
better, but to attain dryness is becoming increas- 
ingly difficult. Modern boilers are now so large 
that the provision of a really satisfactory steam 
volume is by no means easy, yet it is of prime 
importance from the point of view of satisfactory 
superheater performance. Fire-box design would 
seem to be the governing factor, because the height 
of the crown determines the water level, and hence 
the steam space, and the position of the tube sheet 
relative to the centre of the grate affects the 
temperature of the gases which leave the fire-box, 
and upon which the superheater depends for its 
source of heat. 

The superheater has been successfully adapted 
to the locomotive boiler, and it now seems that 
the boiler itself must, in turn, be adapted to the 
superheater. The attention which is now being 
given to the design of locomotives intended for 
high-speed passenger services is leading very 
definitely to the use of steam at higher pressures, 
there being a well-defined tendency towards the 
use of smaller cylinders in conjunction with 
increased steam pressures and larger valves in 
relation to the cylinder volume. The advantages, 
however, which large valves and ports may rightly 
be expected to offer cannot be properly attained 
without high temperature superheating, a point 
readily realised when the increased density of 
steam at the higher pressures is taken into account. 
Furthermore, as saturated steam at the higher 
pressures contains after a given number of expan- 
sions a greater water content than does steam at a 
lower pressure, superheating is of added import- 
ance, but though this may be the case the increased 
temperature of steam when generated at the high 
pressures now in vogue adds to the difficulty in 
imparting superheat. To overcome this there is 
now a marked tendency to increase the extent of 
the superheating surfaces relative to boiler heat- 
ing surfaces. Whereas formerly superheating 
surfaces were about 17 per cent. of the total, we 
now find this ratio increased to about 23 per cent.. 
and in the case of the Canadian National passenger 
engine illustrated in our pages on January 15th 
last, the superheating surfaces for a working steam 
pressure of 275 lb. per square inch amounts to 
more than 28 per cent. of the total combined 
surface. But other changes beyond increase 
in size are being considered. We refer to the 
arrangement of the elements. For instance, sine- 
waved tubes designed with the object of increasing 
the “scrubbing” action of the steam passing 
through them, and of the gases flowing over their 
outer surfaces, are being extensively tried, and a 
novel triple element arrangement by which the 
steam on its way to the cylinders is divided up 
into 120 paths in the forty element superheaters 
is used for the latest high-speed “ Pacifics ”’ for 
the L.M.S. Railway. These and other modified 
forms of element construction have for their object 
increasing the superheat, while at the same time 
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minimising as much as possible the fall in steam 
pressure experienced to a greater or lesser extent 
between the boiler and the steam chests, 

What the actual degree of superheat given to the 
steam should be for the best results still seems a 
subject for debate. At the recent Railway Con- 
gress held in Paris, Sir Nigel Gresley mentioned a 
tigure of 750 deg. Fah. for total heat, while Mr. 
Chapelon, of the Paris—Orleans, appeared to favour 
higher temperatures. No doubt Mr. Chapelon had 
compound engines in mind, for there is a consider- 
able advantage in having a sufficiently high initial 
superheat so that enough will be left in the steam 
after passing through the high-pressure cylinders 
to prevent condensation in the low-pressure stage. 
The contention sometimes urged against high 





temperature superheating that it results in a loss, 
since some superheated steam is carried to the 
exhaust, may be easily exaggerated, for it ignores 
the fact that the greatly augmented volume given 
to the steam by the superheat means that a lesser 
weight of steam is used in the cylinders, so that 
while exhaust temperatures may be high, the actual 
amount of heat exhausted is relatively small. 
Under modern conditions demanding power and 
yet more power, and the limitations imposed on 
boiler proportions by restricted clearances, high 
temperature superheating may be even more 
important in the future than at present, but the 
very reasons which will contribute to this are 
likely to be those which will add to the difficulties 
encountered in its attainment. 








Research 1n 


Engineering.” 


By SIR ALEXANDER GIBB, F.R.S. * 


NGINEERING started as an art; at a later 

stage it developed into a somewhat scientific but 

purely empirical practice ; it is now the final stage 
of applied science. 

That engineering is a science has not always—and 
still in some quarters is not—recognised or appre- 
ciated, even among engineers themselves. For that 
we have no one to blame but ourselves. Too long 
were we content to act by the light of accumulated 
experience, not always fully assimilated. But engi- 
neering has now for some time past realised that, 
without research, progress and improvement are 
impossible. 

Engineers have sooner or later always made use 
of the discoveries of science; but the connection 
with science has been casual and haphazard. “‘ It 
seems exceedingly doubtful if Watt or any other 
inventor,” wrote Professor Lea, “‘ would have thought 
of the independent condenser, if it had not been for 
the fundamental work of a purely scientific character 
done by Toricelli, Boyle, and others, on the pressure 
of the atmosphere, and that by Black and Watt 
which led to the discovery of the latent heat of fluids, 
and thus to a quantitative appreciation of the heat 
units involved in changing water into steam.”’ 

But organised research was then something still 
unknown. For the first fifty years of its life the Royal 
Society had to bear the jeers and sneers of the pulpit, 
the platform, and the literary world. When Harvey 
published his tract describing the circulation of the 
blood, it was received with ridicule, as the utterance 
of a crack-brained impostor, and he was deserted by 
almost all of his friends. This attitude of distrust 
on the part of the public lasted into the nineteenth 
century. But scientific research was at last becoming 
a matter not only for the individual crank and 
dilettante but for scientific co-operation. The 
encouragement of research and the advancement of 
useful knowledge were indeed among the objects of 
the foundation of the Institution of Civil Engineers 
in 1818. 

It may be interesting at this stage to remind our- 
selves very briefly of the history of research, and how 
very recent is its growth. 

The Royal Commission, appointed to administer 
the surplus of £213,000 made by the Great Exhibition 
of 1851, used the money to purchase a large piece of 
land in Kensington-gore, on which are built the 
South Kensington Museum, Schools of Science and 
Art, the Natural History Museum, the Museum of 
Seientific Instruments, and others that I need not 
mention. In addition to this, many science scholar- 
ships have been provided. 

From 1850 Government gave an annual grant 
of £1000 (increased by £4000 a year in 1877) to the 
Royal Society for the promotion of scientific inquiries, 
which went to aid research in mathematics, physics, 
astronomy, biology, chemistry, and general purposes. 
The Society also benefited from many donations from 
its own Fellows. And from time to time private 
individuals, by donations or bequests, endowed 
fellowships. 

But in Great Britain original research continued 
to be mainly the task of individual scientists, chiefly 
at their own expense. Industry had certainly not 
yet recognised its value, and it was to be a full 
generation before it was fully and practically accepted 
that scientific and industrial research is an essential] 
factor in our industrial and national existence. 

In Germany greater progress had been made. The 
lessons learnt in the Franco-Prussian War led to the 
institution in 1872 of the Reichsanstalt and the 
Materials Testing Department. The former was 
established in two divisions, the one devoted to pure 
science and the other to its application to the advance- 
ment of industry and manufacture. At the same time 
technical colleges for research and the training of 
research students were founded at Charlottenburg. 
Darmstadt, and other centres. German industrialists 
quickly recognised the value of the work of these 
institutions. The A.E.G., Siemens and Halske, and 
such great companies at an early date set up private 





* British Association, Presidential Address to Section G.— 
Slightly abridged. 





research laboratories. The development of the dye 
industry is a perpetual warning and incitement, for 
it was Perkin who first discovered in 1857 the manu- 
facture of aniline blue ; but it was left to the Dye 
Company of Germany to create from his discovery 
the great German dye industry, for which purpose 
huge sums were spent in developing new methods and 
evolving new dyes. 

To return to our own country and engineering. 
In 1893 Sir William Anderson wrote: ‘*‘ The days 
are past when an engineer can acquit himself respect- 
ably by the aid of mother wit alone or of those con- 
structive instincts, which in the past led our pre- 
decessors to such brilliant results.’’ Four years later 
the Government appointed a Committee under the 
chairmanship of Lord Rayleigh to consider and report 
upon the desirability of founding a National Physical 
Laboratory. The setting up of this Committee was, 
incidentally, largely due to the agitation, led by Sir 
Oliver Lodge, at meetings of the British Association 
and elsewhere. 

In 1898 Lord Rayleigh’s Committee issued its 
report, recommending that a public institution should 
be founded ‘‘ for the standardising and verifying of 
instruments, for testing materials, and for the deter- 
mination of physical constants,” and that it should be 
under the control of the Royal Society. The scheme 
was drawn up in 1899 and Dr. Glazebrook, F.R.S. 
(afterwards Sir Richard Glazebrook), was appointed 
its first Director, a position which he held until 1918. 

The year 1900 is, too, an important dividing line 
in another sense. The National Physical Laboratory 
was founded just before it, and two years after it, 
1902, the British Engineering Standards Association 
was established, by the co-operation of the Institu- 
tion of Civil Engineers, the Institution of Mechanical 
Engineers, the Institute of Naval Architects, and the 
Iron and Steel Institute, under the chairmanship of 
Sir John Wolfe Barry, the great civil engineer. Since 
1900 research has been on the whole recognised as a 
question of national importance. 

Every important industry and many manufac- 
turers devote considerable expenditure to research. 
It is, in fact, the only means of continuous progress 
in an increasingly competitive world. It is almost 
the exception now to find a firm of any standing that 
has not its research department, and some of the most 
extensive and elaborate laboratories in the country 
are under the control of great manufacturing firms. 
The modern State is founded on scientific research— 
not like the French judge in 1794 who, in sentencing 
to death Lavoisier, one of the founders of modern 
chemistry, said that the Republic has no need of 
scientists ! 

Nowadays, a vast amount of State-aided research 
is being carried out by State Departments, private 
research laboratories, research associations, scientific 
institutions, universities, and technical colleges, and 
still by private individuals. 

The engineering world has not kept pace with the 
scientific world, and it has been fortunate that the 
two distinguished directors who administered the 
activities of the National Physical Laboratory for 
the first thirty years of it existence—Sir Richard 
Glazebrook and Sir Joseph Petavel—should have 
been men of the widest views. Before 1914 the work 
of the National Physical Laboratory was very valu- 
able, but during the war it became indispensable 
both to Government and to industry. In due course 
it was found that a wider organisation was wanted 
to link in a more definite way the relation between 
science and engineering research and industry. A 
Joint Board of Scientific Societies formed a deputa- 
tion under the leadership of Sir Joseph J. Thomson 
to stress the importance and urgency of the question 
on the Government. 

The outcome was the establishment in 1915 of the 
Department of Scientific and Industrial Research, 
under the control of a Committee of the Privy 
Council, with an Advisory Council of scientific men, 
of the highest rank in the country, and in 1918 the 
National Physical Laboratory became part of the 
newly created Department, though the Royal Society 
continued to control its scientific activities. 





Apart from the immense importance of the scientific 
work done, the Department is the focus for linking 
together all the research going on in the country. 
This it made from the outset one of its primary 
objects, and one of the chief ways in which it accom- 
plishes this is by the encouragement of the formation 
of research associations. 

Of equal importance is the work carried on in the 
various research bodies under the management of the 
great scientific institutions. ‘These again are largely 
co-operative in their aim. Some, indeed, as, for 
instance, the Research and Standardisation Com- 
mittee of the Institution of Automobile Engineers, 
are affiliated to the Department of Scientific and 
Industrial Research as Research Associations, and 
receive the Department’s £1 for £1 contribution to 
their funds. 

Nearly all the universities now have research 
departments, which not only carry out practical 
work of importance, but also act as training centres 
for students who are to make research work their 
livelihood. 

I have tried to indicate the rise, growth, and present 
state of research in this country. Some idea of the 
recency of its growth may be gained from the fact 
that in the eleventh edition of the “ Encyclopedia 
Britannica,” published in 1910, the subject receives 
rather less than half a paragraph. 

The early years of the twentieth century saw on 
the whole much greater research activity abroad and 
in America than here. It is quite impossible to enter 
on any account of these, but I might mention that 
the National Academy of Sciences was founded in the 
U.S.A. as early as 1863, to deal with all phases of 
national research ; and its influence in the United 
States is comparable to that of the Royal Society in 
our own country. In 1916 the Academy created the 
National Research Council to assist Government in 
organising the scientific resources of the country, 
which proved of such great service during the period 
of the Great War that it was decided to maintain it 
as a permanent organisation. One of its main 
branches was that of engineering and industrial 
research. 

The first years of the new century, also as with us, 
saw the setting up of the National Bureau of Stan- 
dards by the United States Government, which covers 
an immense field and whose technical bulletins and 
other publications are the means of making widely 
known many of the latest scientific discoveries. 
America has indeed always been forward in promoting 
international standardisation in engineering and 
co-operation in research work, considering that the 
two matters must run together—as is so. The Bureau 
of Standards includes as part of its organisation a 
close co-operation with the research department of 
the universities and other institutions in every State. 

In America, too, industry and manufacture have 
taken a leading part in the research movement, and 
some of their great laboratories eclipse our own in 
size. The United States have developed a form of 
co-operative research of their own, of which the Mellon 
Institute is the best-known example founded in 1913 
by the brothers Richard and Andrew Mellon. Since 
its origin 1150 research fellowships have been esta- 
blished in 275 technological subjects and 650 pro- 
cesses or products have been invented or developed. 
In ten instances new industries have resulted. 

In Canada, where I was very recently, I was greatly 
struck by the action the Dominion Government is 
taking in the promotion of research. The National 
Research Council, with headquarters at Ottawa, 
where it has a magnificent new building, is not only 
carrying out a very wide programme of practical 
research, but is aiming at training a hig body of 
research-minded engineers and scientists. 

The Mellon Institute in U.S. typifies a rather 
different type of co-ordinated research. The Insti- 
tute has a limited membership. Only one repre- 
sentative of each class of interest is admitted. For 
instance, there is only one yeast firm that is a member. 
No other would be able to become a member. But, 
of course, the boundaries of the interests of many 
member firms necessarily overlap. The result is that 
while applied research is being carried on in many 
different fields in the Mellon Institute, all the members 
may benefit sooner or later from researches into 
problems not directly connected with them. ‘The 
Institute is extremely ably run. The results have 
been considerable and private research is enabled to 
be carried out on a broader basis than would other- 
wise be possible. 

Finally, there is the private research department, 
large or small, of every progressive company. Here, 
while the results can be kept entirely confidential, 
obviously the scope is in some ways more restricted, 
Most companies find it necessary to pool inventions, 
and even so where research is carried on more or less 
in secret, there is danger that errors of approach may 
not be realised, until! much damage has been done or 
time lost. 

THE Cost or RESEARCH. 


With these remarks I turn to the all-important 
question of finance. Research is expensive. Who is 
to pay? In the early days of discovery it was 
inevitably at the expense of the individual, and in this 
way many private fortunes were spent for the ulti- 
mate good of industry and humanity. 

In the nineteenth century, apart from the scientists 
who spent their private fortunes, research was largely 
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dependent on the endowment of public-spirited bene- 
factors and to scientific societies. Government, as I 
have already said, more far-seeing than the general 
public and in spite of futile criticism, began to aid in 
a small way from the middle of the century onwards, 
Generally speaking, industry had not realised the 
importance of research and its attitude was almost 
hostile until the twentieth century was well on its 
way. The £54,000 raised for the Ramsay Memorial 
Fellowships, after his death in 1916; Sir Alfred 
Yarrow’s £100,000 in 1923, are earlier examples of 
the efforts of individuals which have their modern 
counterparts in Lord Austin’s and Lord Nuffield’s 
gifts to Oxford and Cambridge universities. 

But it is now sufficiently admitted that research 
should be paid for by those who benefit by it—the 
community and industry. The attitude of industry 
has changed from indifference to support. ‘ It is not 
easy to assess over a period of twelve months the 
change that is taking place,” writes Lord Rutherford 
in the report I have already quoted. ‘‘ Comparison 
of the attitude of to-day with that of ten years ago 
indicates more definitely what is happening. In one 
field of our work industry affords each year, clear 
and tangible evidence, that the forward movement 
which it has been our aim to encourage is gathering 
momentum. The steady increase in the total sum 
which industry as a whole provides annually 
for the development of Research Associations 
gives us good reasons for taking an optimistic 
point. of view.” 

In the year 1932-33 a total sum of £167,370 was 
supplied by all the industries concerned for the 
support of the Research Associations organised by 
them. In 1935-36 the figure had grown to £232,468, 
an increase of 40 per cent. in three years. But even 
so the position is not yet satisfactory, and industry 
still lags behind in its support of these Associations, 
in spite of the liberal encouragement of Government. 
I have no doubt, however, that this stage of affairs 
will not last. In the past year several important steps 
forward have, for instance, been taken, the opening 
of the splendid new laboratories of the Printing and 
Allied Trades Association, the Perivale Laboratories 
of the Electrical Research Association, the new 
laboratories of the Research and Standardisation 
Committee of the Institution of Automobile Engi- 
neers, the extensions to the Shirley Institute, and 
the Research Station of the Paint Research Associa- 
tion at Teddington. 

I have glanced at the rise and growth of the modern 
research movement. Co-ordination and co-operation 
have done much to link together the various elements, 
but there has as yet been no general national plan. 
For totalitarian states such things are not so difficult, 
but for that reason democratic countries too must 
organise and co-operate more closely than ever before. 
Groups of unrelated, often competitive, bodies cannot 
be really effective. In my opinion the time must 
come when every research organisation will be linked 
by some form of affiliation to a central controlling 
body. This would become inevitable in time if only 
to prevent hopeless overlapping and duplication, with 
attendant waste of energy, time, and money. There 
is another direction where centralisation is equally 
necessary. I refer to publication. At present if the 
results of research are not kept as trade secrets they 
are often broadcast in such a multitude of journals, 
books, papers, addresses, &c., that it is almost 
impossible for one who is studying any particular 
branch to avoid unwittingly covering ground already 
covered by previous workers. We have all experienced 
the difficulty of trying to collect all the latest informa- 
tion on the subject we have been called upon to deal 
with. I believe that approximately thirty thousand 
scientific periodicals are published throughout the 
world, each of which no doubt may contain the results 
of research in some form or other. In our own country 
no definite and practical scheme has yet been conceived 
for making available the results of research. There 
should, moreover, be some type of clearing house of 
engineering information, such as would collect, 
collate, and make immediately available all new data 
discovered. Some partial success has been attained 
in this direction in more than one way. The Executive 
Council of Imperial Agricultural Bureaux, for 
instance, an autonomous authority that deals with the 
finance and administration of ten scientific bureaux, 
works in close touch, not only with all the councils, 
but with other research centres, such as the Low 
Temperature Research Station at Cambridge, the 
Building Research Station at Watford, and so on. 
If it be impossible even to work out a similar organisa- 
tion for engineering on a national or world-wide 
basis, it cannot be impossible to establish at least a 
clearing house system at a relatively small expense in 
co-operation with the Department of Scientific and 
Industrial Research. This Department, with the 
Research Associations which it partly finances, and 
others with which it is associated, provides the ideal 
nucleus for such an information service, but engi- 
neering must work out its own scheme. 

I am afraid I have no definite proposals to make— 
at least at this juncture. All I have desired to do is 
to ventilate a subject of paramount importance to 
engineering. I am satisfied that at the moment in the 
engineering world—which after all means in the whole 
commonwealth—there are two outstanding questions, 
the co-ordination of effort and the promotion of 
intensive research. 





Air Conditioning in a Hong Kong Bank. 


By C. A. MIDDLETON SMITH, M.Sc., M.I. Mech. E., Taikoo Professor of Engineering, Hong Kong. 


No. 


CONTRIBUTION to this journal on the subject 

of air conditioning in the tropics* caused several 
correspondents to request further information con- 
cerning plants installed in Hong Kong. The results 
obtained during 1936 with up-to-date equipment 
installed in a large commercial building in Hong Kong, 
containing some 2,300,000 cubic feet of air, have pro- 
vided data which supports the claims made by 
advocates of this new method for increasing the 
welfare of workers in a hot and humid climate. It is 
hoped that details given below will be of service and 
will also help to persuade readers that this branch of 
engineering science must stimulate the economic 
development of the natural resources in the tropics, 
and so benefit world trade. 

Although in Britain manufacturers of apparatus 
for removing excessive atmospheric humidity are 
now beginning to realise the possibilities of a great 
increase in the demand for their products, engineers 
in America seem to have appreciated the importance 
of the subject several years ago. The climatic con- 
ditions of the Southern States and the close contact 
of communities in the North and South of the United 
States, no doubt account for that fact. But there are 
enormous areas in the Dominions and Crown Colonies, 
and markets in other tropical lands, that will inevit- 
ably demand air-conditioning equipment. It is 
hoped that British firms will consider these markets. 
Several manufacturers now provide suitable appli- 
ances. The extended use of them will accelerate the 
economic development of tropical lands. 

The mechanical production of cold has created, 
during the last half century, an enormous industry 
concerned with the preservation of food. There is 
the certainty of another great industry, based upon 
the mechanical production of cold, used to remove 
water vapour from the air. The demand will come, 
not only from the extension of certain industrial 
processes in which fairly dry air is essential, but from 
people who will demand comfort in their offices and 
homes when they know it is attainable. 


AIR-DRYING METHODS. 


A letter from Paris contained particulars of a purely 
chemical process by means of which manufactured 
weather can be contained. Useful as chemical pro- 
cesses have been proved to be, in practice refrigerat- 
ing machinery has been much more generally used 
for drying air. Mechanism not only dries but cools 
air; chemicals only dry it. Although chemical 
methods, using the regenerative principle, have been 
proved to be of value in certain industries, it seems 
probable that in the long run the compressor and 
electric motor type of plant will be more in demand 
for this purpose. The mechanical method will pro- 
vide more employment for the engineering industry, 
in connection with air conditioning, than absorption 
processes. With modern compressors of any size 
required for a building to be air conditioned, the ratio 
of the heat units that can be abstracted by mecha- 
nised cooling plant to the equivalent in heat units of 
the power used to drive the machinery, is much greater 
than the corresponding ratio in a regenerative and 
absorption system using chemicals. On the other 
hand, every encouragement should be given to those 
who market these chemical processes, as they are of 
value for air conditioning small rooms and for use 
in places where electric power is not available. And 
their value when used on a large scale in at least one 
industry has been proved. These chemical absorbers 
of moisture in the atmosphere appear to have received 
more attention in the U.S.A. and France than in 
Britain. 

A valuable contribution on this subject was made 
by Mr. E. H. Lewis in a paper read before the Iron 
and Steel Institute in September, 1927. He described 
the results obtained by employing silica gel as a 
medium for drying air supplied to blast-furnaces at 
the works of the Glasgow Iron and Steel Company, 
Ltd., of Wishaw. These results showed that important 
economies may be achieved in a saving of fuel, 
increased output, and the production of a more 
regular quantity of iron. The air dehumidified 
measured 35,000 cubic feet per minute, which is 
about the amount required for a cinema to seat 
1100 people. 

The importance of water vapour in the atmosphere 
in connection with this industry will be realised when 
it is explained that 0-5 grain of water vapour per 
cubic foot of air in the blast represents about 10 lb. 
of water per ton of pig iron made. Refrigeration 
methods—the Gayley process—have been used in 
the U.S.A., at Cardiff, and in Germany, but in this 
particular industry chemical absorbers appear to be 
more economical. 

Mr. Lewis gave figures as high as 6-51 grains of 
moisture per cubic foot of atmosphere during July, 
1927, at Wishaw. Incidentally, it may be men- 
tioned that in Hong Kong in the summer months 
we often have the atmosphere at 86 deg. Fah. satu- 


I. 


rated (7.e., relative humidity 100) with 13 grains of 
moisture per cubic foot of dry air; and at times, 
with higher temperatures, more grains of moisture. 
These high temperatures and humidities naturally 
increase the cost of air conditioning. 

Distinguished medical scientists have considered 
the subject of air conditioning. Engineers must have 
read with interest the recent contribution to this 
journalt by the eminent physiologist Sir Leonard 
Hill, F.R.S. His invention of the Kata thermo- 
meter was a notable event. It provided a method 
of accurate measurement—the basis of scientific 
progress. 


THe Conquest oF LETHARGY. 


It was not until the writer lived in the tropics 
that he realised how great is the effect of atmospheric 
conditions upon human energy and enterprise, and 
how important to mankind is the conquest of one of 
the chief causes of the human intellectual and 
physical lethargy so apparent in an excessively humid 
climate. That lethargy astonishes the energetic 
Englishman when first he works in the tropics, but 
he soon falls a victim to it. 

Observation and experience, during nearly a quarter 
of a century in Hong Kong’s (summer) hot and humid 
climate, convinces me that there is a great decrease 
in mental efficiency and an increase in intellectual 
and physical lethargy when atmospheric conditions 
rise above certain limits of temperature and humidity. 
The effect upon health seems to vary considerably ; 
but many Europeans are compelled to return at 
fairly frequent intervals, and for a period of months, 
to more temperate climates, to regain health and 
vitality. European women seem to suffer from the 
effects of climate in the tropics more than men. 

Those facts greatly impressed me after a short 
residence in Hong Kong, and led me to consider in 
detail possible methods of eliminating the excessive 
moisture in the local atmosphere. A number of 
experiments and calculations made twenty years ago 
caused me to realise that any effective installation for 
a large building in the tropics would be expensive 
and complicated ; but they also convinced me that 
if the results obtained were realised there would be 
a big demand for these installations in countries 
afflicted with a hot and humid atmosphere. 

During a long leave in England in 1927, the oppor- 
tunity to do research work in this subject in the 
University of Birmingham brought me into contact 
with a prominent physiologist, the late Professor 
J. S. Haldane, F.R.S. His scientific researches con- 
cerning the welfare of mimers had included a con- 
sideration of air conditioning underground. The 
great importance to humanity of this subdivision of 
applied science was then impressed upon my mind, for 
facts concerning the reactions of humans to excessive 
humidity were provided by Dr. Haldane, who had 
been elected President of the Institution of Mining 
Engineers, a unique honour for a doctor, It proved 
that mining engineers appreciated the value of his 
welfare work on their behalf. 


INSTALLATIONS IN Hone Kona. 


There has been a great deal of progress since 1927, 
especially by manufacturers who now offer equip- 
ment capable of creating an ideal atmosphere in 
offices and in homes in almost any part of the world. 
The experience obtained with these installations in 
Hong Kong, and even in parts of China not in the 
tropical zone, is most encouraging. 

People who have experienced for a short time the 
comfort of a manufactured climate in this part of the 
world have been stimulated to consider their own 
individual problems concerning the adoption of this 
method of improving atmospheric conditions in the 
buildings in which they work and live. Unfortunately, 
a great deal of confusion of thought on this subject 
exists in the minds of the public, and even many 
engineers fail to appreciate the vast possibilities of a 
comparatively new industry. It is astonishing that 
even educated Europeans are ignorant concerning 
elementary science. 


A PIONEER INSTALLATION. 


The attention of the Hong Kong public was first 
directed to the subject. of air conditioning when they 
entered a new cinema where there is seating accom- 
modation for 1100 people. In England cinemas are 
ventilated ; in Hong Kong this cinema is not only 
ventilated, but air conditioned, and so was able to 
provide the audience as early as 1934 with a much 
more pleasant atmosphere than any other place in 
the Colony. The equipment for air cooling and air 
drying cost about £6000; it consists of ammonia 
compressors, with a total of 190 E.H.P. electric 
drive, a 25 E.H.P. pump for circulating water for the 
ammonia condensers, a 25 E.H.P. pump for circulating 
the cold brine, a 10 E.H.P. pump for the spray water, 
and 15 E.H.P. pump for fan delivery. Thus the total 
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E.H.P. is about 265 for the whole plant. The load 
on the plant varies from a maximum—usually in 
August—to zero in the winter months of January, 
February and March. The maximum cost for electric 
power for one day was about £1, but the average is 
much lower for the whole year—say, about 10s. a day. 

From a careful examination of the records taken 
for this installation the writer estimates that it costs, 
on the average, an outside figure of £3 a day through- 
out the year, or, say, £1000 per annum. That includes 
interest and depreciation on buildings, plant, &c., as 
well as wages and running costs. Current for power 
is supplied at about 0- 6d. per B.O.T. unit. 


THE Hone KONG AND SHANGHAI BANK EQUIPMENT. 


The largest contract for equipment to provide 
ideal and stable atmospheric conditions all the year 
round, in a building in Hong Kong, totalled about 
£100,000. This installation is the largest in the 
Tropics known to the writer. The plant has been in 
operation rather more thana year. The experience 
gained with it is of great value, if only as demonstra- 
tion to a large number of people of the advantages of 
the system. 

_ The total volume of the space within the magnificent 
new headquarters of the premier bank in the Far East 
(Fig. 5) is very much greater than that of a cinema. 
It is approximately 2,300,000 cubic feet. The area of 
the site is 56,000 square feet ; the road frontage is 





for air heating in winter, are concentrated in a large 
engine-room in the basement. Adjoining the engine- 
room is the switchboard room, The air in the building 
is conditioned in six sections and, if desired, the 
different parts of the building supplied by the con- 
ditioner (or ‘‘ washer,” as it is often called) in a section 
can be provided with air of different degrees of tem- 
perature and humidity. 

In practice all parts of the building are provided 
with approximately the same atmospheric con- 
ditions. The work to be done by a conditioner for 
any one section to maintain a stable atmosphere 
when the sun is blazing through the windows is 
greater or less as it moves away from east to west or 
as the outside conditions affect convection, conduction, 
&c. The atmosphere all over the building is kept 
stable during working hours by automatic appliances 
regulating temperature and humidity. 


Locat WoRKING CONDITIONS. 


Under normal routine conditions of work in the 
building the conditioners supplying air for the main 
banking hall, offices, &c., are at work for about 
twelve hours a day, say, from about 6 a.m. to 6 p.m. 
The conditioner for the residential flats operates 
more or less continuously. Thus the main load comes 
on the plant during daylight hours, which vary in 
length throughout the year very little in the Tropics. 
The maximum load in any day is at about noon, when 
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247it. The height from road level to the top of the 
tower is 247ft. It included, for the first time in South 
China, examples of (1) chromodor steel framing, 
(2) mechanisation methods of construction, (3) air 
conditioning. 

There are thirteen floors above ground level and a 
basement. The building includes a main banking 
hall, with a floor area 14,600 square feet ; the height 
to the top of the barrel vault over the public space in 
this hall is 46ft. There are also offices for rent, resi- 
dential quarters for members of the staff, &c. There 
are about 400 people at work each day within the 
building, and it is estimated that about 100 more pass 
in and out each hour, most of them through the bank- 
ing hall. Incidentally, it may be mentioned that the 
plant power records show a greater load during the 
first three or four days of each month, indicating that 
a greater number of persons pass in and out during 
those days than at other times. 

A modern air conditioning plant consists primarily 
of an air washer to cool and purify the air, a circulating 
fan to distribute the air to the various inlets to rooms, 
the air ducts for the supply and exhaust air, and 
the refrigerating plant to provide the cold water for 
the air washer. 

The whole of the air within the bank building is con- 
ditioned and there is constant but unobtrusive 
ventilation. In the (about) nine summer months, 
from April to December, the air is cooled, mainly to 
reduce the relative humidity ; in winter air can be 
heated by a hot water panel system, designed to give 
out a maximum of 3,750,000 B.Th.U. per hour. 
During the winter months the conditioned air is 
heated before it is introduced into the rooms and the 
temperature is maintained by the hot water heating 
panels hidden in the ceiling of each room. G. N. 
Haden and Sons, Ltd., of Kingsway, London, were 
the contractors for the plant, all of which was made 
in Britain. It is illustrated by accompanying 
engravings Figs. 1, 2, 3 and 4 on page 256. 

It consists, not only of refrigerating machinery and 
the heating boilers—some of which supply a constant 
supply of hot water for domestic purposes—but also 
fans, washers, thermostats, various recording instru- 
ments, a long switchboard for electrical control, &c., 
all of which covers a large floor space. 

The general arrangement of the air conditioning 
plant is as follows :—The compressors, condensers, 
evaporators, &c., for cooling the water pumped to the 
air conditioners, three of the six air conditioners, and 
the boilers for heating water for domestic supply and 
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the sun’s heat is usually strongest and the greatest 
number of people are in the building. 

The conditioners take their cooling capacity from 
a large quantity of fresh water, in circulation, which 
is cooled by passing it over the ammonia evaporator 
coils. The water is reduced to about 40 deg. Fah. 
This water is delivered to the various water sprayers 
in the six conditioners supplying air to different 
sections of the building. These sprayers form a part 
of the conditioners and can be regulated to give any 
required air conditions. They have automatic regu- 
lators, which can be adjusted to provide varying air 
conditions, as desired. 

The conditioners wash the air in circulation and 
reduce its humidity and temperature as needed. In 
winter hot water from the boilers may be supplied 
to heating batteries, through which the air passes 
after leaving the washers. 

The six air conditioners for the whole building are 
all in action during working hours. The conditioner 
for the residential section is at work continuously. 
Three conditioners are situated in the central engine- 
room in the basement. These are built of brick ; the 
outside area is covered with white glazed tiles. They 
deal with the air in the banking hall, bank offices, and 
various other rooms of the front of the building up 
to the fourth floor. The two conditioners on the 
fourth floor are used for the air in the remainder of 
the building, except for that required for the offices 
and residential quarters in the tower. A plant on 
the thirteenth floor deals with the air for that section. 

Circulating fans give out heat. That given out by 
the fans in the basement does not give extra load on 
the plant, as the air in the basement is thrown away 
to outside air. All of the NH, compressors were 
supplied by Messrs. J. and E. Hall, of Dartford. 
They are installed in the basement. Two compressors 
have three cylinders each. They are driven by 
205 E.H.P. synchronous induction motors. Arrange- 
ments have been made to use the motors for improving 
the power factor of the whole load used in the 
building. Phase compensation causes a gain in the 
power factor, an important item in the cost of electri- 
city supply. Powersupply is taken from the localmains. 
A smaller single-cylinder compressor, designed to 
work at week-ends for the air supply to the residential 
flats, is now seldom used. It has been found more 
economical to use one working cylinder of a large 
compressor for light loads. 

The total weight of ammonia in the cooling plant 
is 7000 lb. No brine is used in the system. The fresh 





(town supply) water is cooled directly by contact with 
the evaporator tubes and is delivered to the washers 
from the cold tank. Small electrically driven stirrers 
keep the water in the cooling tanks in motion and so 
prevent ice formation near the evaporator tubes. 
The condenser sea water circulating system requires 
856 gallons of water per minute ; two pumps, each 
fitted with a 27 E.H.P. motor, have been installed. 
Each pump is a standby for the other. An ingenious 
arrangement not only allows a pump to be started or 
stopped by pressing a button in the engine-room, but 
the alternate use of the pumps automatically alters 
the direction of flow of the sea water through the 
inlet and outlet pipes. That is in order to scour the 
pipes and filters. The distance from the sea to the 
front of the building is 600ft., so that the sea water 
used for circulating purposes travels about 1200ft. 
Under normal circumstances the sea water, screened 
on entry, rapidly passes through the circulating 
system and returns to the sea in a few seconds. A 
terrific typhoon in August last caused a failure of 
this circulating system, with an unexpected and 
curious sequel, details of which are given later. 

For circulating the cold fresh water from the 
evaporators to the sprayers there are nine pumps with 
a total of 121 E.H.P. rating, of which 96 E.H.P. is 
absorbed. For re-circulating warm water through 
the air washers during the winter six pumps with a 
total of 26 E.H.P. rating are provided. It is esti- 
mated that they will never use more than 18 E.H.P. 

For handling about 10 per cent. (or a total of 229,000 
cubic feet) of air in the building in circulation per 
minute six circulating fans have been installed. For 
this purpose motors, totalling 162 E.H.P., have been 
provided, but the maximum load is 126 E.H.P. 
There are various other fans—twenty-three in all— 
for the building, absorbing 141 E.H.P., but with a 
total rating of 180 E.H.P. 

The following list gives the deliveries of the fans 
in cubic feet per minute and the air spaces in the six 
sections of the building supplied. 

Air Supply from Conditioners. 





Air Air E.H.P. 
Fan Name of section. delivered | space of of fan 
No c.f. /m. section. | motor. 
1 | Bank executive office 24,000 141,000 20 
2 | Banking hall ... ... 50,000 890,000 40 
3 | North office of PAN. 36,000 300,000 30 
4 | E. and S.E. offices ... 26,000 132,000 17-5 
5 | W. and 8.W. offices .... 45,000 255,000 32 
6 Fifth to eleventh floor 
offices and flats ... 28,000 300,000 22 


All of the above fan motors are of the three-phase 
slip-ring type. There are seventeen auxiliary fans 
for various duties, such as delivering air to the work- 
shops and extracting air from kitchens and lavatories. 
The motors for these fans are squirrel cage, and range 
from 5 E.H.P. down to 0-5 E.H.P. As explained 
later, none of these fans supply air to the space in 
the basement and silver vaults, which are ventilated 
by exhaust air from other parts of the building. 

The gratings through which the air passes into and 
out of each room are so placed as to ensure thorough 
circulation of the air without giving rise to draughts. 
A quantity of air corresponding to that admitted is 
extracted from each room. Thus the air of the room 
is in motion, which assists its cooling effect, but the 
occupant of the room is practically unaware that the 
air is in motion. Although the cooling effect of air 
in motion increases with the velocity, the area of 
escape of the inlets to offices should be as large as 
possible to prevent draughts. Dampers should be 
fitted in all offices to allow individuals to regulate 
air inlets as they fancy. Most of the extracted air is 
returned to the unit to be reconditioned, but a part 
(about 0-8 per cent. per minute) is discharged to 
the outside atmosphere vid the basement and vaults. 

A quantity of fresh air equal in amount to the 
vitiated air discharged is passed to the conditioning 
unit through a special filter which removes all dust. 
The waste air discharged is used to ventilate the 
engine-room, &c., in the basement. Thence the air 
is passed through the strong rooms (or vaults) con- 
taining silver, so that the maximum advantage is 
obtained from even the waste conditioned air, which 
ventilates spaces which otherwise would not be 
served, because they do not warrant air-conditioning 
plants of their own. 

The air from all kitchens, bath rooms, and lava- 
tories in the building is separately exhausted by 
special fans and blown to waste. 

Fresh water for evaporators and conditioners is 
taken from the local mains. A well was sunk to 
provide water for flushing lavatories, &c.; a special 
arrangement of a storage tank for sewage inside 
the building was made, as during a typhoon it is 
not possible to discharge sewage into the sea, owing 
to the high tides. 

(To be continued.) 








G.W.R. Track SLEwinc Macuinr.—A hand-operated 
track slewing machine is to be used experimentally 
on the Great Western Railway to move over, without 
dissembling, temporary tracks laid in connection with 
the tipping of materials to form embankments. About 
30ft. of track can be slewed 2ft. at a time by the machine, 
which can be operated by two men. 
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Coaling Plant at 


Fleetwood Dock. 


—__——_+ 


A*® part of a large scheme of modernisation and elec- 
LA trification of the machinery at its docks at Fleetwood 
(Lancashire), the London, Midland and Scottish Railway 
has recently provided entirely new facilities for the 
rapid coaling of steam trawlers at this important West 
Coast port. These facilities comprise the installation of 
a series of six independent electrically operated coaling 
plants, each having a capacity of 200 tons per hour, 
specially designed and adapted for dealing with fishing 
vessels. 

Prior to the installation of the new plants, coaling 
of trawlers was carried out either by means of steam 
cranes and buckets, hand loaded from railway wagons, 
or by three electrically driven transporter type cranes 
operating buckets, also filled by hand, direct from railway 
wagons. All this old equipment has now been replaced 






Oust Hood Over Hopper 








Tippler Receiying Hopper 


a vertical bollard haulage capstan having the haulage 
rope permanently attached to the bollard and provided 
with a return tail rope operating over a weight-applied 
tension gear. The lay-out of the capstans and sidings 
in relation to the plants may be seen from the drawing 
Fig. 2 herewith. 


DISCHARGE OF WAGONS. 


The capstan is controlled from a cabin adjacent to the 
wagon tippler, and, in addition, is provided with an auto- 
matic, treadle-operated cut-out switch fixed approxi- 
mately at the top of the incline and so arranged that a 
wagon in moving on to the trip switch will automatically 
stop the capstan. In operation the towing hook of the 
capstan is attached to the last wagon of a raft of, for 
example, eight full wagons, all of which have been 
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conveyor coaling 
appliances referred to above, and supplied to the specifica- 
tion of Mr. W. A. Stanier, the L.M.S. Company’s chief 


by the six modern continuous-belt 


mechanical engineer, by Mitchell Engineering, Ltd. 
Three of these plants serve the Wyre Dock and three the 
Fish Dock. 

It will be appreciated that a battery of plants of this 
nature can deal with considerable quantities of coal, 
and it has been necessary entirely to modify and enlarge 
the wagon accommodation adjacent to the plants in order 
that they can be adequately supplied with coal. Each 
plant is arranged as an entirely independent unit, having 
immediate accommodation for an average of thirty full 
wagons and thirty empty wagons, apart from the general 
and marshalling sidings. Each plant, together with its 
accompanying sidings and equipment, is similar to any 
other in the group, thereby simplifying the operation 
of the plant and the transfer of operating staff from one 
to another as required. 

In the lay-out of plant of this nature it is essential 
to provide adequate wagon-handling equipment, both 
for dealing with the incoming loaded wagons and for 
disposing of the empty wagons at such a rate that the 
full capacity of the plant can be utilised. In the case 
of Fleetwood, each plant is served by an independent 
full-wagon siding, together with an empty-wagon siding, 
both tracks being laid parallel and graded up to the dis- 
charge point over a distance of 60 yards at an average 
inclination of 1 in 90. The full-wagon road is served by 
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The design follows Mitchell’s general practice for this 
type of plant, the driving machinery being situated in a 
well-lighted and easily accessible machinery room forward 
of the tippler table and below rail level. A particular 
feature of the tipplers supplied for the Fleetwood plants 
is that the whole of the tippler structure, cams, levers, 
beams, and table, are of welded construction throughout, 
all these items being built up from flats and plates. 

The coal delivered by the tippler is received by a 
““W” form of hopper having an outlet on the inside 
face of each leg. Coal is extracted from the hopper by 
a double-acting jigger feeder each side, delivering inwards 
to a single outlet in the centre, this construction ensuring 
that the feed to the main belt is continuous and not 
intermittent, as would be the case for a single-acting 
jigger feeder. The capacity of the feeder is controlled 
by the length of the stroke, which is adjusted to pass 
coal at the rate of 200 tons per hour. 

The coal used for trawler bunkering purposes varies in 
size from “ run of mine ” to “ duff,” the bulk of the coal 
being in the form of a mixture of both large and small 
coal. The plant and chutes have been designed to pass 
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FIG. 1-ARRANGEMENT OF COAL,,HANDLING. PLANT 


uncoupled. On starting the capstan, the raft is moved 
forward up the incline until the leading wagon engages 
the trip switch, thereby stopping the movement. From 
this point forward the leading wagon is moved on to 
the platform of the wagon tippler by means of a normal 
l1-ton capstan, the latter being clearly visible in the draw- 
ings shown in Fig. 2. 

The empty wagon, after discharge, is dealt with by 
the same capstan, but .is automatically switched by 
means of a spring-operated track switch to the empty 
siding, which is on a down gradient ; thus the wagon is 
carried by gravity well clear of the cross-over. 

Turning now to the details of the actual coal-handling 
plant, it will bo seen from the accompanying engravings 
that it consists in the main of a wagon tippler feeding 
an inclined belt conveyor, which, in turn, delivers to a 
telescopic boom conveyor mounted in a travelling bridge 
structure, the boom conveyor being provided with a 
luffing motion and flexible bifurcated shoots for delivering 
coal to the trawler bunker hatches. The main inclined 
conveyor is arranged at right angles to the boom con- 
veyor, the whole arrangement making a very compact 
lay-out in the space available. 

TipPpLeER APPARATUS. 

The tippler, shown in Fig. 3, is of the side-discharge 

type, arranged for handling all sizes of wagons. from 8 to 


20 tons, the time required to tip a full wagon and to lower 
the empty wagon being one minute for each operation. 
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coal below 12in. cube, and in consequence, when certain 
varieties of coal are being dealt with, it is necessary to 
break the large lumps by hand. For this purpose the 
jigger feeder outlet is provided with a grid arranged to 

all coal below 12in. cube, oversize lumps retained on 
the grid being broken by hand on the latter. This method 
would not, of course, be suitable where the proportion of 
oversize coal was large, but in this case the system works 
very well. 

The question of dust prevention during dry weather 
has received considerable attention, and for this purpose 
the hopper is fitted with a high-pressure water spray, the 
control valve for which is operated by hand from a 
position adjacent to the tippler control switch. The 
nozzles give a fine, dense spray, which effectually lays the 
dust during tipping, and also prevents dust rising at the 
intermediate transfer chutes. 

The inclined belt conveyor, 30in. wide, running at a 
speed of 300ft. per minute and having a carrying capacity 
of 200 tons per hour, calls for no special comment, other 
than that it delivers to the boom conveyor over a large 
travelling tripper, the latter being attached at its upper 
end to the bridge structure and moving with it, the lower 
end being supported on flanged wheels running on a track 
fixed to the horizontal portion of the main conveyor steel 
work. 

TRAVELLING BRIDGE STRUCTURE. 

The travelling bridge structure is carried on four two- 

wheel articulated bogies running on rails at quay level 
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and parallel to the edge of the quay. The total travel of 
the bridge is 40ft. at a speed of 40ft. per minute. One bogie 
on each leg is driven through shafts and gearing from a 
motor fitted in the machinery room on the top of the 
bridge structure. Screw-down rail clamping gear is pro- 
vided on each leg for use whenever the plant is not in 
actual service. 

The bridge structure supports in turn the telescopic 
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FIG. 2-ARRANGEMENT OF SIDINGS 


boom, having a motion at right angles to the quay, the 
total movement being 50ft. The range of travel of the 
bridge in conjunction with the cross movement of the 
boom is sufficient to cover the bunker hatches of two 
trawlers lying abreast without moving the vessels. 

The telescopic boom carries throughout its length the 


to ensure that the angle of luff remains constant through- 
out the full range of motion of the boom. 


Coat DISTRIBUTION. 


The coal delivered by the boom conveyor is distributed 
to the trawler bunker hatches by the double-wing chutes 
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seen in the various illustrations. The centre section of the 
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chutes is carried on a series of ball-bearing rollers attached 
to a swinging frame pivoted to the end of the boom con- 
veyor. The chutes can therefore be easily rotated and 
can, at the same time, adjust themselves to the vertical 
independent of the position of the luffing boom. The 
centre section also incorporates a valve for diverting the 
















the requisite length, their general construction and use 
being clearly seen in the engravings. 

The tippler is under the direct control of the tippler 
man, and his duty is to see that a supply of coal is always 
available in the tippler hopper throughout the period of 
coaling a trawler. The whole of the remainder of the plant 
is under the control of the plant driver from a cabin 
mounted on one of the outside legs of the travelling bridge, 
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AND CAPSTANS IN RELATION TO HANDLING PLANTS 


approximately at the height of the telescopic boom, the 
master controllers for the various motions being con- 
veniently situated to the hand of the driver. The main 
protective panel for the whole of the plant other than the 
tippler is also mounted in the driver’s cabin, the tippler 
and capstan panels being mounted in the tippler cabin. 




















FiG. 3—WAGON TIPPLER 


boom conveyor, the outer end of the conveyor being pro- 
vided with a luffing motion giving a total rise and fall of 
14ft., thus enabling vessels to be dealt with at all levels 
of water inside the dock. The luffing and telescoping 
motions are both operated by a single two-motor differ- 
ential winch, fixed in the machinery room on top of the 


Fic. 


stream of coal down either leg of the chute, but is so 
arranged that it cannot be left in the central position. 
This valve is normally under the direct control of the 
leading trimmer from a position on the ship’s deck, and 
it is one of this man’s duties to deliver the coal on either 
side as required to fill bunkers, the change over frequently 








FIG. 5—GENERAL VIEW OF COALING PLANT 


bridge structure. By compounding the luffing and tele- 
scoping motion in the differential winch either one of the 
motions may be operated without affecting the other. 
Thus in telescoping in or out the winch automatically 
winds in or pays out the luffing rope the requisite amount, 











being made during coaling without stopping the plant. 

In order to complete the connection between the outer 
end of the bifurcated chute and the hatch openings a 
number of portable sections are provided which may be 





4—COALING PLANT IN ACTION 


Both main and control connections between the fixed and 
moving portions of the structure are dealt with by multi- 
core flexible cables and spring-loaded reeling drums, thus 
avoiding a multiplicity of bare conductors and accom- 
panying collector gear. 


PROTECTIVE APPLIANCES. 


The various motions of the feeder and belts are closely 
interlocked so as to ensure that any failure will result in 
the minimum amount of damage to the plant and to ensure 
that all motions prior to a stopped or damaged motor 
will be automatically halted. In addition, the plant is 
fully protected by emergency stop switches fixed in pro- 
minent positions throughout the plant. 


the plant, and it is not possible to re-start until the “ re-set ”’ 
button on the side of the stop switch which caused the 
original stoppage has been operated. 

These plants have proved themselves to be a highly 
efficient method of coaling fishing vessels, the bifurcated 
chutes especially enabling the vessels to be trimmed with 
ease and rapidity. 








AERO-ENGINE EXHAUST SILENCERS.—A_ considerable 
amount of attention has been given of recent years to the 
reduction of noise in aircraft engines, and a publication 
of the Aeronautical Research Committee gives par- 
ticulars of work done in connection with exhaust silencers. 
The report deals with developments in the following types 
of silencers :—Absorption type as produced by the 
Burgess Products Company, which consists of a sound- 
absorbing jacket around a system of perforated exhaust 
pipes ; Vokes silencers, in which a series of conical chambers 
of decreasing dimensions is employed, and a swirl im- 
parted to the gas stream; and the Burgess-Farnborough 
type, comprising one or more expansion chambers for 
silencing low-frequency noise, each containing a series of 
smaller concentric chambers for dealing with high- 





attached as desired to form flexible connecting chutes of 


frequency noise. 








The result of 
pressing one of the stop switches is to stop the whole of 
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WATER RESERVOIR IN THREE STORIES FOR MUNICIPALITY OF NANTES 

















Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE SALARY AND STATUS OF THE ENGINEER. 


Sir,—My suggestion that an Association of Salaried 
Civil Engineers should be formed was not schismatic, as 
suggested by Mr. 8. W. Crampton. 

The Institution’s object and aims are well known. It 
can definitely be stated that they do not include the regu- 
lation of the salaries of engineers. The Association of 
Consulting Engineers is not schismatic. I am a loyal 
member of the Institution and should not suggest any- 
thing that infringed on the aims and objects of that body. 

The Association I have suggested should concern itself 
solely with the salaries and professional conduct of 
salaried engineers. With such limited aims, its expenses 
would be small, and the necessary subscription trivial. 
bodies that serve 


There are a number of different 
various interests of the medical profession. This does 
not prevent that profession being the most “solid ”’ of 


any. Incidentally, it is very highly respected. No charter 
of incorporation would be necessary. As Mr. Crampton 
remarks in his letter in your issue of August 20th, there is 
no remedy for the present state of affairs but collective 
action. ‘ 

My reasons for remaining anonymous will, no doubt, be 
fairly obvious to you, Sir ; others will be similarly situated. 
| have no personal axe to grind, as I have been fairly 
fortunate ; nevertheless, I am writing to ‘‘ Guido Fawkes.” 
If an Association is formed its motto will have to be 
* Festina lente.’’ It would be a mistake to expect imme- 
diate results. 

Figure or EIGRt. 

August 3Ist. 








A Remarkable Reservoir. 


THE requirements laid down by the municipality of 
Nantes for a new water reservoir were that it should 
be three storied, of a capacity of 8,800,000 gallons, and 
resting on the granite bedrock. The three stories of the 
construction had to be designed to permit them to be 
independently filled and emptied. The design adopted 
is shown by the accompanying reproduction of a sec- 
tionalised model. 

The structure consists of a series of thin arehed sections 
in armoured concrete resting on suitably designed beams 
and buttresses. For the lowest storey, the foundation was 
built of a slightly reinforced concrete layer about 4in. 
thick cast directly on the granite bedrock. The sides of 
this lowest compartment are composed of a series of fifty 
arches of a § of 11ft. 6in. each, inclined at an angle 
of 45 deg. and embedded at their lower end in the concrete 
foundation. At their junctions these arches are supported 
by buttresses, firmly anchored in the rock. Owing to 
the thinness of the arches and their form, each of them is 
able to undergo deformation and dilatation independently 
without danger. The outside maximum diameter of this 
storey is 242ft. 10in. 

Inside this basin and along the radii on which the 
buttresses are placed, a series of pillars is provided. 
They have joints at the top and bottom to permit them 
to incline under the dilatation or contraction of the upper 
stories. 

The central basin has an outside diameter of 216ft. 6in., 





and its floor is composed of segmental vaults in compressed 
concrete and only 3-15in. thick, the sides of which rest 
on beams running along the radii of the circle. This flooring 
extends beyond the edge of the centre basin so as to form 
a covering for the annular portion of the lowest basin 
outside, but it does not connect at the edge to the lower 
basin, so that its dilatation and deformation is quite 
independent. The beams are carried on the pillars already 
mentioned. 

The wall of this central basin is composed, as is the 
rest of the structure, of a series of thin separate arches, 
the edges of which run into uprights resting on the floor 
beams. The uprights are stiffened by diagonals carried 
down to the floor beams. The radial tension on the fifty 
floor beams is taken by an annular piece at the centre 
immediately around the central well of the structure. 
This annular section is in concrete reinforced with seventy 
hoops of 0-985in. diameter steel, which allow a tension 
of 265 tons to be taken up, each individual beam of the 
roof exerting a tension of 37 tons. In this way all the 
dilatations take place either by a change in the curvature 
of the vaults, which can be accomplished without danger, 
or by a radial expansion of the system. This radial 
expansion may reach in. and more on the diameter when 
the basin is filled. 

The upper basin-is constructed on similar lines to those 
of the others. It has a diameter of 178ft. 9in. The floor 
is designed in the same way, vaults resting on articulated 
pillars, but, unlike that of the central basin, it does not 
extend beyond the edges. The annular space between 
the central and the upper basin is covered by vaults of 
the same form resting on beams prolonging the floor 
beams of the upper basin, but separated from them by 
a joint running completely around the perimeter of the top 
basin. In this way the annular covering of the centre basin 
forms an integral part of this central basin, while the 
floor of the top basin is independent and rests on articu- 
lated pillars. 

In the construction of the walls of the upper 
basin it was not necessary to provide for buttresses. 
Instead, the roof has been tied in with the walls so that 
the stresses on the walls are distributed between the 
radial floor beams and the radial roof beams. These 
stresses are, as in the central basin, equilibrated by annular 
pieces around the central well at the levels of the floor 
and of the roof. The pillars supporting the roof are 
not articulated, as the differences in deformation between 
roof and floor are so slight as to be easily taken up by the 
natural flexibility of the concrete. 

The construction on these lines has a _ theoretical 
stability, but in practice there is always the possibility 
of slight differences which, as the two upper chambers 
are on articulated beams, can cause a certain deforma- 
tion. This is provided for by the central construction, 
which is composed of a tower 33ft. 9in. in. diameter. 
Inside this tower three vertical wells, containing the valves 
for each of the three systems of distribution, are placed. 
The construction of these wells is such that they form a 
solid mass to which the chambers are securely anchored. 

The work was designed and carried out by the 
Entreprises Limousin. 








RaiLway Prosecrs in CutIna.—Amongst the contem- 
plated railway projects in China is the construction of a 
line some 75 miles long between Nanchang and Wuchang, 
at a cost of 13 million yen. Another project is a branch 
line from Kinwa, on the Chekiang—Kiangsi line, to Wenchow 
on the coast of Chekiang Province. Work at present in 
hand includes the Kiangsi section of the Nanking— 
Nanchang line and the Nanchang—Pinghsiang section of 
the Chekiang—Kiangsi line. The completion of the last- 
mentioned line will finish the new route between Shanghai 
and Canton, and make possible a 48-hour journey between 
the two cities. 





Chinese Wolfram Ore and 
Antimony. 

Events in the Far East lend particular interest to 
the question of the supply of wolfram ore (tungsten) 
and antimony, of which China has hitherto been the 
principal source of the world production. Even before 
the outbreak of the present conflict the price of wolfram 
ore and antimony had increased in consequence of the 
large demand arising from the activity of the international 
steel industry, especially for armament purposes. At the 
beginning of this year the price of wolfram ore ranged 
between 32s. and 33s. per unit ; it rose to 82s. before the 
outbreak of the present trouble, and has since advanced 
to 98s. or even #04s. per unit. In the case of antimony 
the movement has been of a less pronounced nature. 
In January, the rate ranged between £75 and £76 per 
ton, and it has since risen to £82 10s. to £83 and even £88. 
The price movements in recent weeks are ascribed less 
to larger purchases for consumption than to the activity 
of speculators. 

The production of the four most important countries 
has been as follows in recent years, the figures being quoted 
by the Rhein-Westfalische Zeitung, and are apparently 
those recorded in the statistics published by the Metal- 
lurgische Gesellschaft of Frankfort-on-Main, although 
this is not definitely so stated :-— 


Wolfram Ore in Metric Tons. 








1931. | 1932. | 1933. | 1934. 1935. 
Ser legge "7,492 | 2,249. 6,000 | 5,099 7,998 
Burmah we see] 2,474 | 2,226 | 3,056 | 3,913 
Mexico and United 
States _ aaa 359 812 | 1,939 2,226 
World total .| 13,400 | 6,800 | 12,400 | 15,900 
Antimony in Metric Tons. 
1931. | 1932. | 1933. | 1934. | 19365. 
China .| 10,104 | 12,468 | 13,800 | 15,548 | 17,700 
Mexico 2,230 | 1,388 | 1,559 | 2,134 | 3,656 
Bolivia 1,078 | 1,176 | 1,517 961. 2,674 
World total .| 15,600 | 17,300 | 19,500 | 21,400 


Although China holds the leading position in the pro- 
duction of wolfram ore, the above figures show that the 
output in individual years has been subject to large 
fluctuations. These changes have been caused principally 
by the fact that the course of prices exercises a great 
influence on the production, as the production is dis- 
tributed, apart from certain large mines, over a large 
number of smaller undertakings. Both the wolfram 
industry and the Chinese Government have endeavoured 
to establish a monopoly in wolfram ore, but owing to the 
large number of producers the monopoly has never become 
really effective, partly in consequence of smuggling. 
Even at present a kind of monopoly exists, but as a result 
of recent events the monopoly is probably unable really 
to control the market. The largest wolfram ore field 
is situated in the South-west near Si-Mah-Shan, in the 
vicinity of the provinces of Hunan and Kwangsi. Certain 
deliveries of ore have often been sent to Hunan and 
onwards to Shanghai, and smuggled to Hong Kong. 

The domination of the world market by China stands 
on a higher level in the case of antimony than in that of 
wolfram ore. In contradistinction to the output of 
wolfram the production of antimony has constantly 
increased since 1931. In this case, also, both producers 
and the Government have made many efforts to exercise 
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an effective control over the market, and in recent times 
better success apparently has been achieved than in the 
case of wolfram ore. The production is concentrated 
chiefly in the province of Hunan, which supplies about 95 
per cent. of the total Chinese output. The demand for 
Chinese antimony in late years for the purposes of the 
armament industry has been so large that it has enabled 
producers to dispose of their large stocks, and at present 
it is considered probable that the market is not burdened 
with superfluous reserves. 

The shipments of wolfram ore from China in the first 
half of 1937 are reported to have amounted to 13,921 tons 
as compared with 7050 tons in the whole of 1936. These 
figures lead to the assumption that, consumers have 
‘accumulated large stocks, a fact which would explain 
why, notwithstanding the advance in prices, consumers 
have hitherto maintained a comparatively quiet attitude 
and have left the manipulation of the market to 
speculators. On the other hand, it is probable that the 
events at Shanghai will be of importance to the develop- 
ment of the market in wolfram ore. Out of the total 
exports in 1936 no less than 4740 tons, or more than half 
the total of 7050 tons, were shipped from Shanghai. 
Although it is possible for shipments to be diverted to 
other ports, the present supply of wolfram ore is con- 
sidered to be exceptionally small. 

The Far Eastern events have so far been of less influence 
on the price of antimony, although a continuance of the 
present conditions in that of the world will, no doubt, 
bring about a further upward movement in the market 
for this metal. 








Shellac.* 


AmonG the important scientific developments at the 
beginning of the twentieth century was the improvement 
of one of the world’s oldest available materials—shellac. 
A decade later, synthetic resins began to take the place of 
shellac in the manufacture of plastics ; but, at the present 
time, interest has been revived in the use of shellac as a 
raw material. In spite of the extensive development of 
the synthetic resin industry, many of the properties of 
shellac have not yet been duplicated, and, as scientific 
controls have served to regulate the purity and quality 
of shellac, manufacturers have begun to turn their atten- 
tion back to it. 

The thermoplastic properties of shellac were utilised 
even in prehistoric times for the manufacture of cast and 
moulded articles. At the beginning of this century it was 
found that the plastic properties known to the ancients 
could be utilised in the large-scale manufacture of resin 
plastics. During the world war shellac prices became pro- 
hibitive, and manufacturers began to find synthetic resins 
suitable for plastics. 

Shellac was frequently at serious competitive disad- 
vantage. It was intermediate between the two clearly 
defined classes of resins—those that harden permanently 
when once heated (thermosetting), and those that become 
plastic each time they are heated (thermoplastic). Price 
fluctuations and variations in the quality of the raw 
materials were additional reasons for the failure of shellac 
to maintain its position in this field. Colour and resistance 
to water, alcohol, and heat were unsatisfactory, and no 
programme had been undertaken to meet these objections, 
distributors depending upon markets still held by pro- 
perties for which shellac remained unique. 

No plastic has yet been found that is as satisfactory for 
phonograph records, as shellac reproduces with amazing 
fidelity every detail of the sound track of the master 
record, and all high-quality records for transcription and 
instruction in foreign languages are still made from it. 
Because of its excellent dielectric properties, shellac is held 
in high favour in the electrical insulation industry, where 
it is used in insulating varnishes, moulded mica insulators, 
insulating cloth, and laminated tubes. It is still used in 
the manufacture of adhesives and cement, sealing wax, 
an« special inks. 

Recently shellac has again come forward. It is now 
definitely competitive as a plastic material with many 
synthetic resins. Responsible for this renewed interest 
in shellac are the research programmes instituted by 
governments and private organisations. Through the 
efforts of these groups the particular requirements of 
shellac users are determined, and in conjunction with 
those in the trade in India specifications are drawn up to 
cover these requirements. More enlightened growing 
practices are manifesting themselves, with attempts to 
cultivate the lac from which shellac is obtained, and to 
fertilise and prune the trees on which it is deposited. The 
older manufacturing processes by both native and 
European manufacturers are giving way to processes by 
modern methods under technical control with the advan- 
tages of uniformity and cleanliness, thus producing material 
which will more closely meet the ever-changing demands 
of the consumers. 

Probably more has been learned about the chemistry 
and modifications of shellac in the past five years than in 
the preceding 1500. More important among the improve- 
ments in the methods of manufacturing shellac and their 
application in the industries are the reconditioning of old 
and deteriorated shellac, improvement of the weather and 
water resistance of shellac varnishes, bleaching of the lac, 
modifying the properties of shellac by combination with 
sulphur, urea, and polycarboxy acids, and the utilisation 
of shellac and its by-products in making new plastic 
moulded articles. ° 

The Indian Lac Research Institute has made a general 
study of the physical properties of various modifications 
of shellac plastics. They have incorporated phenol- 
formaldehyde resin in shellac moulding powders and report 
that these compositions can be ejected from the mould 
at the temperature at which they are cured. 

Dr. William Howlett Gardner, conducting research for 
the industry, has accelerated the cure of shellac plastics 
and obtained moulded articles of improved thermal, 
mechanical, and electrical properties. It is indicated that 
a higher melting point, a closer range between softening 
and melting points, highly improved film-forming qualities, 








* From the Industrial Bulletin of Arthur D. Little, Inc. 





water resistance, and dielectric properties can be achieved. 

The future of shellac is definitely bright, provided specu- 
lation does not jeopardise its price level or adulteration its 
quality. Shellac importers anticipate steady growth in 
world consumption, as better agricultural methods, 
improved manufacturing conditions, and a more highly 
specialised product becomes established in the industry. 
They rely upon shellac to hold its own in established fields 
through its unusual combination of qualities, and expect 
to extend its fields of usefulness in the plastic and surface 
coating fields as the fruits of present research become 
available. 
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THE Swiss Society or ENGINEERS AND ARCHITECTS.— 
The Swiss Society of Engineers and Architects has 
arranged to hold from Saturday to Tuesday, September 
4th to 7th, the centenary celebration of its foundation. 
The meetings, which are to be attended by a large number 
of foreign guests, are being held at Berne, and will take 
place in the Bellevue Palace Hotel. The first meeting 
takes place on Saturday morning and will be followed by a 
festival celebration in Berne Cathedral. In the evening 
the official banquet will take place in the Casino. On 
Sunday an excursion by road to Guggisberg has been 
arranged and a free evening is to be spent in Berne. On 
Monday and Tuesday there are special excursions for the 
representatives of institutions and technical journals 
from abroad, which will include visits by road to Thun, 
Lake Thun, Interlaken, Brienzersee, and Meiringen, also 
to the power station at Handeck and the Grimsel barrage. 
Luncheon is to be served in the Grimsel Hospice, and 
return will be made by way of the Grimsel Pass and the 
Rhone Glacier, Andermatt, and Géschenen. From that 
point the party will proceed by rail to the Vierwald- 
stattersee by Brunnen to Zirich, where an official recep- 
tion and dinner has been arranged. On Tuesday the 
Technical High School in Ziirich will be inspected and 
visits will be arranged to industrial works and buildings of 
architectural interest in and around Zirich. In the 
evening the concluding banquet will take place in Zurich, 
when the party will be welcomed by the civic authorities. 


Stone CrusHinG MACHINE REPAIRED By WELDING.— 
The machines used for crushing granite in the Penmaen- 
mawr Quarries, North Wales, have to deal with large 
pieces of rock weighing several tons each. Recently it 
was discovered that one side of the largest crusher at these 
quarries was cracked from top to bottom. The side 
member is made of cast steel, box section, with internal 
webs, and there was one crack about 12ft. long and another 
about 9ft. long, as well as a number of small cracks. It 
was obvious that the machine could not be used, and in 
addition to the serious effect upon output, difficult engi- 
neering problems existed, because of the fact that the 
machine was about 1500ft. above sea level. To dismantle 
the crusher and bring it down the mountain side would 
have been a long and even dangerous operation, and it 
would have been a big task to get a new side member up 
to the site. Further, there was no hope of getting a new 
side member for about twelve months. It was decided 
to have the side member repaired by welding in position 
on the mountain, and Barimar Ltd., of London, was 
entrusted with the work. The repairs occupied several 
weeks and thousands of feet of welding material were used 
in welding the cracks and also welding on horizontal 
“‘ straps ’’ to parts of the frame subjected to the greatest 
strain. The opportunity was also taken of strengthening 
the crusher still further by fitting four large steel bolsters, 
held together by 10in. shafts. The repair, we are informed, 
was a complete success, and within the estimated time the 
work was completed and the crusher again in operation. 


The Development of the 
Automobile Radiator.* 
By JOHN COLTMAN, M.A., A.I. Mech. E. 
No. IV. 


Arr HEATERS. 


‘AnorHerR important development of the high efficiency 
heat interchanger is the heating or cooling of 
air for buildings and for numerous industrial processes. 
The air conditioning field probably offers more scope at 
the moment than any of the others considered in this paper, 
and some very interesting units have been evolved for 
this purpose, but at the same time a great deal of specialised 

knowledge is required. For 
certain industries the artificial 


production of satisfactory 
atmospheric conditions is 
exceedingly advantageous, 


while it is certain that there 
will in the future be great 
scope for such plants in the 
Tropics. The fear of gas war- 
fare encourages the use of 
self-contained ventilating sys- 
tems in important buildings. 
The subjects of humidity and 
air washing, &c., can hardly 
be dealt with here, but it is 
essential to understand them 
if the possibilities of this 
market are to be realised. 
The severity of the American 
climate and the domestic 
arrangements of the inhabit - 
ants has resulted in the wide 
use of small units for private 
apartments. Fig. 25 and 26 
show effectively the excellent 
dispersion of the air obtained 
by a “ unit” heater compared 
with that effected by the 
castusual iron radiator. 

The basic design of the cores 
used is similar to the types 
already considered, but certain modifications appear to 
suit the different applications. Solid-drawn tubes are 
almost always used, as these heaters frequently use steam. 
Steam also necessitates, at least for high pressures, 
expanded or ferruled joints as in boilers. In some cases 
the tubes have an offset in them to absorb expansion 





Fic. 25—Air Flow over 
Radiator. 








Fic. 26—Air Flow from “ Unit” Heater. 


effects. Air velocities are fairly low to avoid an unduly 
powerful fan, and so as not to cause draughts. A large 
surface is exposed to the air, but as the velocities are low 
no devices are usually employed for promoting turbulence 
in the air flow. These devices are not only very prone to 
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FIG. 27—Tuve with Fins Raised from Plain Tube. 


trap dust, with a consequent falling off in the efficiency of 
a unit which should need a minimum of maintenance, but 








* Paper read before I. Mech. E. (Midland Branch), November, 
1936. 
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are difficult to clean and at low speeds may merely 
obstruct the air flow. 

Very ingenious methods are used to ensure metallic 
contact between tube and fins, the use of high-pressure 
steam making soldered joints unsuitable. In one system a 
spiral fin is wound on to the tube and by a special process 
a full metallic contact is obtained. The method used 
cannot be disclosed, but the result is most satisfactory. 
In another unit the fins are continuous, and later after 
insertion the tubes are expanded—by a patented method— 
and so are in very close contact with the fins, which in this 
case are of aluminium, The tube illustrated in Fig. 27— 
of American origin—is noteworthy because by the use of a 
special machine and a high-grade copper or aluminium the 
fins are raised off a plain tube. All these elements are 
attractive on account of their robust construction. From 
the production point of view it is interesting that several 
operations may be used to produce quite a simple fin form. 
The moral is that where cheap quantity production is the 
aim it is better to have several easy operations rather 
than to crowd numerous changes of the original blank into 
a single stroke of the press. 

Copper is the usual material for all these elements, but 
for higher temperatures brass tubes and fins are used, 
while in some circumstances stainless steel or cupro- 
nickel tubes are desirable, and aluminium fins are also 
employed. When the question of soldering is eliminated, 
aluminium appears to be quite as satisfactory as copper 
for indirect surfaces and at present its use is economically 
advantageous. Welded steel tubes are also used, especially 
in the larger sizes, when they are made in numerous 
different types. 

In the summer the heating may be shut off and the fans 
of the units used to circulate the air. In many works where 
the power is obtained from oil engines the cooling water is 
passed through heaters of this type, thus providing in 
winter warmth almost free, while in summer this air flow 
is reversed, so that air is exhausted from the building to 
be ventilated. In some steam heaters the fan is driven by 
a turbine operated by the flow of steam entering the 
heater to replace the condensate. When long coils of 
single tube are used with steam care must be taken that 
the condensate can drain out. 

In certain cases natural air circulation is found suffi- 
cient ; then the tubes are horizontal to permit the air to 
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FIG. 28—Condenser Coil for Refrigerator.” 


pass between the fins. There are countless industrial 
uses for these units, and for many purposes, such as timber 
drying, they provide heat in a much more convenient form 
than the usual coil of piping. Common sense must be 
used in their erection, with a steam trap that works and 
some form of vacuum breaking cock, or they will freeze up 
when out of use. 

The fan usually blows air through the core so that it 
must not be too close to it or the air flow will not be 
correct. When a minimum temperature is essential, as in 
the storage of beer, these units are used with brine at a 
low temperature as the coolant. A very popular unit for 
this application consists of a coil of about lin. diameter 
steel tube with steel fins welded on, the whole being 
galvanised after manufacture. 

An interesting variation of these heaters is the insertion 
of an electric element in the tubes in place of steam or 
water. Where the usual electric heater with exposed 
wires cannot be used, such a unit may be invaluable. 
Electric means are often used to heat the interiors of 
motor vehicles and aircraft, but in view of the many other 
calls on the electrical installation it is nearly always 
desirable to use some other source’of heat. The direct use 
of the exhaust is unsuitable on account of the fumes 
released by even a small leakage, but in air-cooled aero- 
engines it may be used to provide steam or hot water, 
which gives up its heat to the fresh air admitted to ventilate 
the body of the aeroplane. The air heater consists of a 
small portion of radiator core, and this type of heating 
system is widely used in the U.S.A. In some cases the 
boiler may be of a similar construction in a heat-resisting 
metal. 

For automobile work the heat is nearly always taken 
from the cooling water. In the northern parts of this 
island some form of heating is usually available in long- 
distance buses. One very popular system uses a double 
coil of Clayton Still tubes in conjunction with a fan, which 
comes into action if the air falls below a certain tempera- 
ture. Systems using cast iron heaters reminiscent of 
railway practice are also in use both in cars and buses. 
These are effective in use because the feet can be rested 
directly on them, but unless care is taken in their design 
the shoes of those who do so are burnt. 

The Clayton heater has been applied in a reduced size 
to private cars, and another system is also used in which 
several broad tubes containing hot water from the cooling 
system run across the body just below the windscreen. 
The latter is opened very slightly so that a gentle current 
of air enters. It is heated by the tubes already men- 
tioned, thus providing ventilation and warmth. This 
device usually prevents trouble being experienced by the 
windscreen getting fogged in cold weather. Our climate, 
however, does not warrant such accessories being so 
general as in the U.S.A., where they are almost a standard 
fitting and where the cooling system is nearly always pro- 





vided with a pump specially designed to work in con- 
junction with a heater. The extremes of climate in that 
land make the fans of the units very desirable for venti- 
lating purposes in the summer, when the hot water is cut 
off. In some cases the car is warmed by hot air taken from 
behind the radiator, but care is then needed to ayoid 
smells from the engine. 

Many ingenious systems have been applied to railway 
carriages, but they are hardly related to the automobile 
radiator core. 


OrtHerR INDUSTRIAL USEs. 


Radiator cooling is widely used on stationary and 
portable engines. Considering how simple and satisfactory 
such a system can be, it is very interesting to see the 
ingenuity that has been expended to avoid its use. In 
such systems the water is sprayed over a wire sieve 
exposed to a free air flow, and is allowed to run over a 
series of perforated plates, or may fall over a series of 
trays filled with metallic wool, while a current of air is 
drawn in the opposite direction by a fan. In some cases, 
on engines, the exhaust blows up through the cooler 
chimney to produce a draught without a fan. The water 
thus comes into close contact with the air, but a certain 
quantity is lost by evaporation. This is, of course, the 
principle of the cooling tower, and for really large units, 
such as power stations, the system knows no rival. 
Admittedly some of these schemes are robust and allow the 
use of dirty water, but a proper radiator should not 
require replenishment. The use of radiators should admit 
of economy of fuel and maintenance charges, as it permits 
the engine to run at the correct temperature. With tank- 
cooled engines, such a large quantity of water is needed to 
prevent ultimate boiling that the engine runs too cool for 
long periods. For certain purposes, such as air com- 
pressors and refrigerating machinery, the coolers men- 
tioned above have an advantage over radiators, especially 
in the Tropics, in that they can cool the water to within a 
few degrees of the wet bulb temperature, which may be 
considerably less than the normal shade temperature, with 
a resultant saving of the power required to operate the 
machinery in question. 

Where small hopper-cooled engines are considered it 
seems surprising that the cylinders do not crack when the 
boiling hopper is replenished with a large quantity of stone- 
cold water. Great care must have been taken in their 
design to allow for such stresses. Large engines have 
interesting cooling systems with such features as separate 
leads, each with a thermometer, to the exhaust valves. 
Pumping engines sometimes avoid having a separate 
cooling system by by-passing a small portion of water 
from the pump through the cylinder jackets. 

A good example of the advantages of radiator cooling is 
given by the G.P.O. repeater station at Whitchurch, 
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Salop. This plant is normally driven by motors fed from 
the public electricity supply, but if this should fail the 
engine is started up automatically and is under full load 
in fifteen seconds. Apart from the convenience of installa- 
tion in this case, it is essential to have a cooling system 
that permits the engine to become warm enough to run 
steadily almost immediately. 

On some machines, such as portable air compressors, the 
radiator is an essential component. An interesting develop- 
ment is the use of solderless cores as intercoolers of the 
air on multi-stage machines, where the high temperature 
of the air would weaken ordinary solder. A brazed con- 
struction is used to avoid this trouble. Radiator manu- 
facturers must be pained to see certain small compressor 
sets cooled by a cast iron radiator bolted to the air 
receiver. However, this is probably quite satisfactory, 
as cast iron is cheap and the extra weight probably reduces 
the vibration when the plant is in operation. 

A very large number of units which are akin to the 
subject of this paper are the condensers fitted to domestic 
refrigerators ; in some cases a plain coil of pipe is used ; 
in others this coil is soldered to a flat plate to increase the 
available surface (Fig. 28); and again in others, forms of 
the versatile finned tube appear. One particular applica- 
tion is long lengths of these tubes, which are used to cool 
butchers’ counters. In certain cases it is essential to 
avoid the possibility of any water coming into contact 
with the refrigerant, and great precautions, such as avoid- 
ing the use of water-quenched copper, &c., are taken. 

Heating and cooling in industry are inexhaustible 
subjects and interesting applications abound. By. suit- 
able compressions and expansions it has been found possible 
to use de-humidified compressed air on the Rand, the 
result. being that the air can be expanded further in the 
mining machines, so that it is hoped to take the mines 
another thousand feet deeper than had been previously 
considered possible. The economists of the world di: 
loudly as to the desirability of digging up gold to store it 
in the vaults of U.S.A. and France, but it does give the 
engineer some opportunities of indulging in his art. 

One simple but ingenious system is used on the circulat- 
ing water systems of pumping engines on oil lines where 
water is scarce. The water is cooled by giving up its heat 
to the oil in the pipe line, rendering the oil more fluid and 
so more easily pumped. 


The finned tube is also used on gas-heated geysers, and 
it is interesting to note that the number of the fins is 
increased as the gas temperature diminishes during its 
passage through the water coil. In this application many 
interesting corrosion problems have been successfully 
dealt with. 


TESTING PLANT. 


Having now given some idea of the many and varied 
applications of heat interchangers of which the origin would 
appear to be the automobile radiator, it may be of interest 
to discuss the methods used to investigate the problems 
involved in their design. It is essential to be able to test 
such components of the automobile in order to be certain 
that they will function properly in service. Equally so 
are means to ascertain which core yields the highest 
efficiency per pound of weight, per unit of cost, or per 
square foot of frontal area, &c., so that the ideal com- 
ponent shall be chosen for each application. There is some 
variation in the methods employed and they are worthy 
of some consideration. 

It is, however, desirable before dealing with the indi- 
vidual plants to consider what is the object of such an 
apparatus; then, how these results are to be obtained ; 
and finally to examine the various methods applied in 
practice. The first essential of any such plant is that it 
should always be possible to reproduce a standard set of 
conditions for all radiators that are to be examined. If 
tests of different specimens are not comparable, the results 
lose most of their value. This essential eliminates road 
trials for routine experiments. Such trials can, however, 
yield a great deal of most valuable information, and it is 
much to be regretted that they are not in greater use. 
Such facts as a thin core being definitely more effective 
than one of considerably greater depth are much more 
clearly revealed on the road, but the results obtained are 
only comparative and will vary with the car used. Quite 
possibly a radical alteration of body and shutter design 
would alter the result just mentioned. Similarly, a higher 
air speed might change the relative efficiency, but the 
critical period in most cars is not at a very high speed. 

It is very clear that road tests by themselves are not 
sufficient. It would appear desirable to reproduce 
operating conditions as closely as possible in an experi- 
mental plant, but there are quite good reasons for diverging 
from this aim as will shortly be shown. 

To ascertain the performance of a radiator, as of any- 
thing else, it is necessary to make it work and then to 
either control and/or measure all the functions that affect 
its operations. It is, of course, desirable to measure all of 
them, but for practical reasons a compromise is often made. 
The variables to be disciplined are the quantity of air and 
water passing through the radiator and their temperatures 





before and after the interchange of heat. As with most 
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Test Plant at Munich. 


things in life, there are always several alternatives 
available. 

The control of the water side of the system offers no 
great difficulties. The quantity can be measured by various 
types of meter, and, when desired, it may be weighed as a 
positive check. The flow can be controlled by a suitable 
valve on the water line, and for great accuracy and ease of 
adjustment it is desirable to have a large valve and a small 
one. The heat can be easily imparted, but the ideal 
methods are either by an electric boiler or by a steam- 
heated coil. These methods have the advantage that the 
heat given to the water can be easily checked. Blowing 
steam into the circulating water has been found to intro- 
duce impurities, and the use of steam in the radiator, 
although it sounds convenient, has not been found very 
satisfactory in practice. Considerable quantities of heat 
are dissipated in these tests, so that some investigators 
have been compelled to confine their attention to rather 
small sample cores. The actual factor of water flow, of 
which the core performance is a function, is its velocity, 
but it is often impossible to ascertain it and a standard 
volume per minute may be circulated instead. 

The air flow is not so easy to check as that of the water. 
The velocity can be varied by altering the fan speed, but it 
is usually found necessary to have some form of inlet valve 
as well. In many cases the wind tunnel is continuous from 
the fan to the radiator; this should permit of the air 
volume being measured, but difficulties arise due to the 
turbulence in the air flow, which may give rise to consider- 
able pulsations. In any case it is open to the objection that 
it does not represent operating conditions, as all the air 
has to pass through the radiator, with the result that thick 
cores or those which offer considerable resistance to the 
passage of the air will, unless special precautions are 
taken, give a better performance than when they are in 
service. It has been found in practice that the cooling of 
a car can be increased if the cowling projects forward so 
that the air is guided up to the core. 

In some cases the effect of turbulence is lessened by 
drawing the air through the core by an exhausting fan. 
This system has much to recommend it. The ideal arrange- 
ment is to have a wind tunnel of such cross section that 
the radiator can be suspended in it as in a free air stream. 
This involves an apparatus of a size and cost that can 





rarely be justified. A satisfactory compromise is to allow 
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the tunnel to terminate a short distance in front of the 
radiator. This arrangement prevents the quantity of air 
being checked as in the other plants, but the difficulty can 
be overcome by having a tunnel behind the radiator, 
where the air which has passed through the core can be 
measured. The air can be maintained at a constant inlet 
temperature by an independent heater or cooler, or by re- 
admitting a certain portion of the air warmed by its 
previous passage through the radiator. To reproduce 
actual operating conditions it should be possible to throttle 
the air flow after its passage through the radiator so that, 
when desired, the effect of the pressure head of air under 
the bonnet may be ascertained. 

The air flows are measured by Pitot tubes, static rings, 
or anemometers. Thermo-couples are ideal for measuring 
the various temperatures, but mercury thermometers 
which read to 0-2 deg. Cent. are quite as accurate as is 
necessary. If a check of heat flow from water to air is 
desired, it is necessary to take the temperature of the air 
at several points behind the blocks to ensure the mean 
temperature being discovered. It is always desirable to 
take this temperature, as it indicates whether a large 
quantity of air is heated a few degrees or a small quantity 
to a high temperature. While such checks can be carried 
out to within plus or minus one-quarter per cent. from the 
steam that heats the water to the air that leaves the 
radiator, it is difficult definitely to believe that such 
accuracy is essential, as this is a much smaller margin than 
the margin due to manufacturing variations. 

It may be justified in the cases of some American firms, 
with outputs of millions of cores, where a very small 
increase in efficiency may represent a large annual saving. 
But normally these plants should fulfil two functions, to 
provide a check that a certain design will work as required 
in service conditions, and to enable the merits of any new 
type of core to be carefully ascertained. It-must be 
remembered that most important developments in new 
radiators have been fresh designs rather than the perfecting 
of existing ones by ascertaining the proportions for each 
part. The conditions of operation are so varied that such 
exactitude cannot be realised in practice. 

In the following descriptions of several test plants the 
various methods employed can be compared. The one 
feature that is to be regretted is that their variations 
make it difficult to compare results. 

One of the most complete in this country is that of 
Clayton Dewandre Company, Ltd., of Lincoln. The air 
ducting is continuous from the variable-speed fan up to the 
radiator under test. In this case no objection need be 
raised, as the principal factor in deciding the size of 
radiator for a commercial vehicle—Still tubes have their 
widest application on the heavier type of automobile—is 
the quantity of air drawn through the radiator by the fan ; 
this limits radiator performance rather than the effect of 
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Fic. 30—Arrangement for Measuring Heat Rejection of Car Engine. 


the road speed on the air flow. There is a large chamber 
for equalising the air flow in front of the radiator and a 
Venturi for ascertaining the quantity of air, and behind 
the radiator are vanes to ensure the air is thoroughly 
mixed and that all six thermometers—which are cali- 
brated to 1/,, deg. Fah.—should read the same. The water 
is steam heated, and both weighed and passed through a 
Venturi to check the quantity. The heat abstracted from 
the water is found to agree with that imparted to the air 
to within a maximum variation of 3 per cent. The fan can 
handle 5000 cubic feet per minute. 

The Soc. Anon. Usines des Chausson in Paris have a 
very extensive research laboratory. As well as suitable 
plants for testing radiators on a car and selected cores from 
the production lines, they have a very fine plant for 
development work with many interesting features. The 
air from the fan is passed into a large vessel, resembling a 
gasometer. This serves two ends: it removes all eddies 
and turbulence from the air flow, and if allowed to descend 
when completely full the time taken gives a true reading 
of the resistance of the core tested to air flow. The air flow 
is controlled by a delicate throttle of the gate valve type 
and passes through a lengthy duct to ensure an even flow 
past the air meters. The temperatures are to 
1/,) deg. Cent. No attempt is made to measure the rise in 
air temperature behind the block, as all the information 
required is given by the test of air resistance, and to 
obtain a heat balance is usually considered unnecessary. 
The water is heated in boilers which supply a large over- 
head tank, from which it is circulated by pump; the 
quantity is obtained from the head passing through a 
calibrated orifice. 

The plant at Munich used to collect the data for V.D.I. 











publication No. 342 is of interest (Fig. 29). In this case 
the tunnel terminates before the radiator under test, and 
the heat balance is obtained by the use of a second tunnel 
behind the core in which the air quantity and temperatures 
are measured. It should be noticed that the temperature 
of the air behind the block is taken in no less than nine 
positions. The great care taken to damp out any pulsations 
in the air flow is of interest. The use of wire screens and 
10 cm. square tubes as guides resulted in an almost com- 
pletely even distribution of velocity over the cross section. 


diagrammatic drawing Fig. 32 shows the method of 
measuring the air flow, static pressures, and air tempera- 
tures on the. dissipator. There are two methods of 

ing the air flow, either by means of flow meter 
static pressure drop readings converted to cubic feet per 
minute, or by dividing the known radiator air or water 
dissipation by the air temperature rise and the specific 
heat. The air temperature rise is measured by means of 
the two grid resistance thermometers shown in Fig. 32. 
The static pressure drop across the radiator core can be 





The fan has a variable-speed motor, but a throttle valve 
is also found necessary. A speed of 80 m.ph. cculd be 


by the differential gauge corrected for the tunnel 
calibration. The method of measuring the heat dissipation 
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FIG. 32—Methods of Measuring Air Flow, Static Pressures, and Air Temperatures. 


obtained. The air resistance of the core was found by 
means of a balance. (In a closed tunnel the resistance is 
given by the difference in pressure in front and behind 
the core.) The water was heated electrically and measured 
by a clock type meter; the disadvantage of the latter is 
that it has to be calibrated for a single temperature. The 
accuracy of this plant is about plus or minus | per cent. 
The plant used by John Marston, Ltd., of Wolver- 
hampton, has various features of interest and permits the 
rapid determination of the merits of any core. The hot 
water is provided from the jacket of an engine, whose 
power is absorbed by a suitable brake. It was considered 
desirable to use an engine for 
this purpose, in case it should 
be wished to obtain the quan- 


and the water flow through the dissipator is shown in 
Fig. 31. 

To obtain the actual heat balance from all these plants, 
where accurate working is desired, the wind tunnel must 
be calibrated to compare the actual volume of air passed 
compared with the apparent velocity multiplied by the 
cross-sectional area. 

Harrison considers that its problem is not so much the 
discovery of cores that are effective heat dissipators, but 
to combine this feature with the possibility of produc- 
tion. 

Morris Motors, Ltd. finds it desirable not to enclose the 
radiator, as then the tests are more in accordance with 
road conditions. The water is heated in an electric boiler 
and the flow is measured, while the air is maintained at any 
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cooling water of a customer’s engine. In ordinary tests 
the exhaust of this engine is water jacketed and this 
supplies as much heat as the cylinder jackets. An oil 
cooler has been found essential on this engine. The water 
and air flow and temperatures are measured by suitable 
instruments, the plant being easily operated by a single 
worker, which is a great convenience. The temperature 
of air passing through the core can be varied as desired by 
re-admitting a portion of hot air that has past through 
the core. Although balanced equations are not sought, 
the tests clearly indicate the type of air flow that occurs 
with any block tested. Results always repeat themselves 
with a remarkably small variation. 

The Harrison Radiator Company, in the U.S.A., has 
an exceedingly complete set of plants, with facilities for 
testing complete cars either on the road, track, or test bed. 

The actual plant for research on the cores themselves 
has an overall accuracy of plus or minus one-quarter per 
cent. The air is measured to 5 cubic feet in 8000. Its 
velocity is calibrated to 0-004in. of water. The tempera- 
tures are read to 1/,.deg. Fah. by moving light galvano- 
meters and 1000 H.P. is available for dissipation. It is 
notable that Harrison’s test the slot sizes of the cores to 
within 0-0lin. to determine which is the most suitable for 
any thickness of core. Normally a closed-in tunnel is 
used to enable a complete heat balance to be obtained. 
Care is taken to remove the turbulence from the air flow 
and the air pressure drop across the core is measured, 
giving the resistance of same to air flow. 

The ment of this plant is shown in the engravings 
Figs. 30, 31, and 32. 

In order to measure the heat rejected to the cooling 
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Fic. 31—Arrangements for Measuring Heat Dissipation and Water Flow. 


are measured by grid thermo-couples reading on a single 
instrument. 

Other very interesting plants are described in Professor 
Dalby’s paper to the Institution of Civil Engineers, and 
in the U.S.A. Bureau of Standards Publication No. 211. 








Memoria, To Dr. Samurt Sines. — Dr. Samuel 
Smiles, born in 1812, lived in Leeds about ten years, 
being editor of the Leeds Times during the early period 
and from 1842-1845 a surgeon at Springfield Place, 
Holbeck. He married Miss 8S. A. Holmes, daughter of a 
Leeds contractor. Becoming interested in educational 
work at Zion School, he taught there, and his famous 
book, ‘‘ Self Help,” which has been translated into twenty- 
two languages, originated from lecture notes. Whilst 
acting as secretary of the Leeds and Thirsk Railway he 
collected material for the five volumes of ‘“‘ Lives of the 
Engineers.” Steps in hand for the preparation of g 
memorial to him will include a tablet on the origing 
building of Zion School, giving particulars of his career 
and connection with it ; a set of books with bookcase for 
the Municipal Branch Library which occupies part of the 
building ; a framed portrait of Dr. Smiles, with suitable 
inscription, in the main hall of the School ; and a souvenir 
programme with biographical notes, &c. The Hon. 
Treasurer of the Memorial Fund is Mr. A. Richardson, 
Zion School, Whitehall-road, Leeds, 12, to whom sub- 
scriptions can be sent; or to the Organiser, E. Kilburn 





water the arrangement shown in Fig. 30 is used. The 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The International Steel Trade. 


Interest in the export markets is centred for the 
time being on the ible effects of the Far Eastern 
troubles. In the ordinary course of events, both Japan 
and China might be expected to increase their demands for 
British and Continental steel. The situation, however, 
does not appear to be developing in this way. Japanese 
inquiries for large quantities of bars, plates, and joists 
have been circulated amongst Cartel countries. It was 
noticeable that the demand for plates was principally for 
the largest sizes rolled, and the parcels required were from 
1000 to 7000 tons. So far, however, none of these inquiries 
has resulted in definite business, perhaps because the prices 
and deliveries offered by the Cartel did not suit the 
Japanese. In the majority of cases it is understood that 
prompt or nearby shipment was required and for this the 
Continental makers demanded high premiums. Some 
inquiry from Japan has been received in this country, but it 
is not likely that much business will be accepted, in view 
of the existing stringent conditions. Chinese buyers have 
been less prominent, and there have been some fears as 
to the fate of shipments of steel on the way from Europe 
to China. In a number of cases these have been unloaded 
at Hong Kong instead of Shanghai, and it is reported 
that in every instance they have been promptly paid for. 
Problems regarding freights and insurance, however, are 
likely to prove a handicap to new business. The British 
works continue to receive heavy inquiries on export 
account, but are concentrating principally upon supply- 
ing Empire markets. The demand from overseas for Con- 
tinental steel, after showing a slight improvement, has 
again declined. This, however, has not greatly affected 
the situation, since Germany is so busy on home account 
that she is unable to accept much foreign business, whilst 
the Belgian and Luxemburg steel makers have enough 
work in hand to keep them occupied until well into the 
autumn, and the orders recently booked will ensure 
employment in some departments until the end of the 
year. Rather unsettled labour conditions prevail in the 
French steel industry. The makers have less export busi- 
ness booked than the Belgian and Luxemburg works, and 
some orders have been passed to French mills which had 
been originally accepted by other Cartel countries. So 
far as the British market is concerned, disappointment is 
expressed that larger quantities of material have not been 
received from the Continent. Lately there has been a 
certain amount of business transacted with non-Cartel 
countries, but not so much as might have been expected in 
view of the reduction in the duties. A feature of the Con- 
tinental markets, however, is the quantity of basic and 
foundry iron which has become available, with the result 
that prices have sharply receded. 


The Pig Iron Market. 


There is no diminution in the requirements of the 
pig iron consuming trades as a whole, although here and 
there a slight slackening in demand is noticeable. This 
may be partly due to a seasonal easing in the needs of 
some trades, but a falling away in one direction is balanced 
by a stronger demand from another. For some weeks 
past the light castings industry has been taking smaller 
quantities of foundry iron, but this has not relieved the 
stringency in supplies since the heavy engineering foundries 
require larger quantities. Whether the decline in the 
demand from the lighter section of the trade is due to the 
fall in house building or is of a seasonal character it is 
difficult to say; but the market anticipates a revival in 
the autumn. The pressure to obtain foundry iron is 
unrelieved and on the North-East Coast only orders for 
iron urgently required are considered by the makers, who 
are firm in their refusal to accept forward bookings. Con- 
sumers are rigorously rationed and have little hope of 
renewing worked-out contracts for the original quantities. 
In the Midlands the difficulty of obtaining supplies is as 
great as in other districts, and the makers are hard pressed 
to provide sufficient iron to enable consumers to keep their 
plants running. The “make” of foundry iron is sold 
until the end of the year and most of the producers will 
enter 1938 with heavy undelivered balances. Recently 
Continental foundry iron has been offered at cheaper rates 
than hitherto and a number of purchases have been 
reported. Some surprise has been occasioned by the 
amount of Belgian and Luxembourg iron which has 
become available lately. The price has receded sharply 
from £6 10s. f.o.b. at the beginning of July to £5 f.o.b. 
The scarcity of forge iron is more noticeable of late, 
probably owing to the larger needs of the bar iron makers. 
In Scotland the whole output, supplemented by imports 
of Indian foundry iron, is passing at once into consump- 
tion. Makers are in arrears with deliveries and there seems 
little chance that these will be overtaken for several 
months. Lancashire consumers complain of the difficulty 
of obtaining Scottish foundry iron, but report that 
deliveries of Midland brands are being received regularly 
within quota limits. The situation in the hematite 
market has greatly improved this month. With the 
resumption of imports of Rubio ore from Northern Spanish 
ports more furnaces are being put into operation on this 
description and current specifications against contracts 
are being promptly met. There is also some hematite 
available for export. The basic iron position, too, has 
become easier and for the time being there seems sufficient 
to meet home requirements. 


The Midlands and South Wales. 


The commencement of the autumn activity 
which normally follows the holiday period is already 
apparent in the Midlands. Work, however, is restricted 
in many departments by the difficulty of obtaining fresh 
supplies of steel. It is an almost hopeless task for firms 
to find works able to give delivery this year, but consumers 
persist in searching the market in the hope of being able 





to pick up an odd lot. In some cases constructional jobs 
have been held up through the need for a comparatively 
small parcel of steel, and the efforts to find sellers able to 
supply promptly has increased the congested appearance 
of the market. The scheme by which the steel works give 
precedence to urgent orders is in operation and allocations 
are now being made; but apparently so far this has not 
been productive of much relief. Whilst the majority of the 
steel works are not prepared to accept any fresh business 
this year, some are willing to take a certain amount, on 
the basis of the customer’s purchases in 1936, for delivery 
next year at the price ruling on the date of dispatch. The 
pressure to obtain supplies of billets appears to be increas- 
ing, if anything, and disappointment is expressed that the 
imports of Continental material are not coming to hand 
more rapidly. Cessations of operations are still occurring 
at the re-rolling works as a result of the shortage of this 
class of steel, in spite of the rather better deliveries from 
the British makers. More business is offering in small 
bars than the re-rollers can accept, although now and 
again it is possible to obtain a parcel for fairly near 
delivery. A brisk demand exists for colliery steel of all 
descriptions, but similar conditions rule in this as in other 
departments, and only a proportion of the material 
required can be supplied. Light arches are quoted at 
£11 10s. basis and heavy at £11 15s., with bridge rails at 
£10 17s. 6d. and roofing bars, 5in., at £10 10s. Business in 
special steels is active, but most consumers have to wait 
a long time for deliveries against their contracts. The 
situation in the South Wales market continues satis- 
factory, excepting that the consuming works are finding 
it increasingly difficult to place new business for steel. 
The tin-plate works report some improvement in the 
receipt of Continental sheet bars. At the same time, there 
has been a slight seasonal decline in the demand. The 
home trade requirements of tinplates, however; are well 
maintained. Considerable tonnages of steel are going into 
consumption at the engineering shops and the ship- 
repairing yards in South Wales. 


Current Business. 


Wm. Hamilton and Co., Ltd., Port-Glasgow, are 
to construct two minesweepers, H.M.S. “‘ Speedy” and 
“Sphinx,” for the Admiralty 1937 programme. The 
machinery will be supplied by J. Samuel White and Co., 
Ltd., Cowes, I1.0.W. Guest, Keen, Baldwins Iron and 
Steel Company, Ltd., have chartered ships to resume the 
importation into South Wales of Spanish iron ore, which 
was interrupted upon the capture of Bilbao by insurgent 
forces. Pease and Partners, Ltd., Middlesbrough, have 
put into operation at their Normanby Ironworks a third 
blast-furnace, which had been shut down for relining. 
The Streets Committee of Glasgow Corporation has 
accepted the tender of the Cleveland Bridge and Engi- 
neering Company, Ltd., for the erection of a bridge over 
the Clyde at Finnieston. This company has secured a 
contract for a steel boiler-house and turbine-house for the 
Darlington Corporation. Buckley Gears, Ltd., gear cutters, 
and the Eastnor Electric Company, Ltd., die castings 
specialists, are building new works in Elsinore-road, Old 
Trafford, Manchester. Both companies were recently 
acquired by Switchgear and Cowans, Ltd. Boring for 
fresh iron ore deposits has been commenced by the Millom 
and Askham Hematite Iron Company, Ltd., in Cumber- 
land. Plans for ore prospecting near Frizington, in 
Cumberland, have been almost completed by Kennedy 
Bros., Ltd., Ulverston. For the past fifteen years the 
Frizington mines have been idle. The London, Midland and 
Scottish Railway has installed six electrical coaling plants 
at their docks at Fleetwood. Each is capable of bunkering 
two trawlers with 160 tons of coal in two hours twenty 
minutes. This is part of the company’s £85,000 modernisa- 
tion scheme at Fleetwood. The Department of Overseas 
Trade announces that the following are open for tender :— 
South African Railways and Harbours: mild steel rivets 
in various sizes, mild steel sections, including flat steel, 
mild steel angles, channels, rounds, squares, and tee bars 
in various sizes (Johannesburg, September 27th) ; Welling- 
ton, N.Z., City Corporation: supply and delivery of 
1704ft. of 12in. steel concrete-lined pipes with fire plug 
tees, spare flexible joints, &c. (Wellington, October 4th) ; 
Brisbane, Commissioner for Railways: machinery, 
including hydraulic spring buckle press, heat treatment 
furnaces, chain and chisel morticer, D.C. welding set, 
core sand mixer, core making machine, 20-ton overhead 
electric travelling crane, radial drilling and tapping 
machines, travelling electric hoist, lathes, &c. (Brisbane, 
October 28th); Wellington, N.Z., Public Works Depart- 
ment: supply and delivery of one compression-ignition 
oil engine to drive stone crushing plant; it must be a 
vertical totally enclosed unit with airless injection com- 
pression ignition, cold starting, and of approximately 
150 B.H.P., running at a medium speed of 350 to 800 
r.p.m. (Wellington, November 3rd). 


Copper and Tin. 


Rather lifeless conditions still characterise the 
electrolytic copper market and the price has again receded 
over the week. Dealers continue to attribute the weaker 
tendency to the unsettlement caused by the Far Eastern 
hostilities coming at a time when trading is passing through 
a seasonal quiet period. The Sino-Japanese troubles, 
however, have little direct effect upon the copper market, 
since neither country is a buyer on any scale at the 
moment ; but fears of an expansion of the trouble naturally 
have a sentimental influence upon trade. The quantities 
passing into consumption show no definite signs of declin- 
ing, and this accounts for the firm undertone, which, in 
spite of the recession in prices, is noticeable in this market. 
One of the points in favour of the metal is that, notwith- 
standing the usual quiet spell, consumption is proceeding 
at a heavy rate in this and other countries. In the natural 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will 


are delivered f.o.t. Export quotations are 
be found on the next page. 


course of events an increase in demand should make itself 
felt in the early autumn, and the market anticipates that 
this movement will come earlier than usual, as it is thought 
that consumers generally are not well covered. The 
situation in France is reported to have improved since the 
Government is permitting greater latitude to the manu- 
facturers of finished copper to raise their prices in accord- 
ance with increases in costs. In the standard market 
prices have been inclined to sag, but the volume of business 
has been so restricted that even a small buying or selling 
order has had an exaggerated effect upon the quotations. 
.... Steadier conditions have ruled in the tin market, 
which, however, seems to have been less influenced this week 
by the disturbed events in the Far East than previously. 
Chinese tin is difficult to buy, since holders are reluctant 
to sell. The chief difficulty facing dealers in this deserip- 
tion is the uncertainty felt with regard to freights and 
insurance to the Far East, since it is not anticipated that 
supplies of the metal from China will be greatly interfered 
with. American buyers entered the market towards the 
end of last week and bought fair quantities, but there 
appears to be fresh nervousness regarding the labour out- 
look in that country which may affect the demand for tin. 


Lead and Spelter. 


In common with most other non-ferrous metals 
prices in the lead market have shown a receding tendency. 
To a great extent this movement has been due to outside 
influences, but much is still heard of the possibilities of a 
decreased demand owing to the slackening in house build 
ing operations. Notwithstanding these suggestions, how- 
ever, consumers continue to take up available supplies. 
The cable makers, both in this country and abroad, appear 
to be particularly busy and good quantities are passing to 
the paint manufacturers. The shortness of supplies of 
prompt lead has been largely overcome and this is reflected 
in the disappearance of the backwardation. At present 
the cash and forward prices are level, although often at the 
end of the month the prompt price is the higher. The 
equality of the two quotations is caused probably by the 
arrival of Mexican lead, and it is quite likely that in the 
early part of September a contango will develop. Accord- 
ing to American statistics the average monthly consump- 
tion of lead outside the United States for the three months 
ending July 3lst totalled 115,769 tons (short), against 
104,195 tons for the corresponding period in 1936. The 
stocks of refined lead in the United States at the end of 
July were 111,103 tons, compared with 113,370 tons at 
the end of June. The production in the United States was 
45,496 tons, against 40,156 tons at the end of June, and 
the deliveries in July 47,727 tons, compared with 42,700 
tons in the previous month.... Unusually steady con- 
ditions have ruled in the spelter market, although dealings 
have been on the quiet side. Following the recent decline 
in values, some speculative interest was noticeable, and 
this has helped to steady prices. Another factor which 
has imparted a firmer tone to the market is that the 
European price was approaching a point at which it would 
have been possible to do an arbitrage business with the 
United States. Stringent conditions continue to rule in 
the American market and it seems possible that a further 
rise in the American or a slight decline in the European 
price would result in metal being again sent to America. 
The scarcity of high-grade spelter continues one of the 
features of the market and little relief seems likely for 
some time to come. 


Non-ferrous Metals Average Prices. 


It says much for the strength of the metal markets 
that for August, the quietest trading period of the year, 
the London Metal Exchange official average prices show 
increases in three out of the four metals dealt in. The 
advances are comparatively small, but they indicate the 
underlying firmness which characterised the markets 
during the month. The average price for cash copper was 
14s. 6d. higher than in July, and the quotation for three 
months showed a rise of 18s, 1ld. The average for electro- 
lytic copper was lls. 6d. better and for wire bars 7s. 2d. 
above that for July. The average for best selected copper 
improved to the extent of 3s. 10d. In spite of the dull 
appearance of the tin market in August, the average price 
for cash metal improved by £1 Is. over the July figure, and 
for three months’ tin by 14s. 2d. In the case of lead, how- 
ever, the decline in price noticeable during August was 
reflected by a drop of £1 6s. 6d. in the average price for 
shipment during the current month, and £1 0s. 8d. for 
shipment during the third following month, the mean being 
£1 3s. 7d. lower than the average for July. The stronger 
conditions which ruled in the spelter market in August 
resulted in a rise in the average price for shipment during 
the current month of £1 11s. 5d. The average for shipment 
in the third following month rose by £1 11s. 1ld., and the 
mean was £1 11s. 8d. above the July figures. The following 
are the London Metal Exchange official average quotations 
for August :— 





STaNDARD CopPER ... Cash (mean) ... ... £57 3 104 
3 Months (mean) ... £57 7 1 
Settlement £57 3 98 
ELECTROLYTIC CoPpPER (mean) £64 1 8 
ELECTROLYTIC WIRE Bars ... £64 11 63 
Best SELECTED CopPrER (mean) Sea £63 16 4% 
STANDARD TIN ... Cash (mean) ... £264 15 1} 
3 Months (mean) ... £263 0 103 
Settlement £264 15 5% 
For shipment the current month ... £22 12 1 

For shipment the third following 
LEaD month ste, dees we Jew Gee SGN * | 
Mean £22 12 9A 
| Settlement eae seg est, get eee a ke ae 
( Forshipment the current month... £24 2 94 

For shipment the third following 
SPELTER month Ride - cake Che ete a £24 5 9, 
Mean... £24 4 3%, 
Settlement £24 2 8% 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— $ a. d, £ 2. 4 
Hematite Mixed Nos.* a eee — 
” No. 1 63 0. sti 
Cleveland— - Teesside Aten 
No. 1 Ae S> BiB vss 6 2 6 
No. 3 G.M.B. yee hee 6 0 
No. 4 Foundry ne ee ae se 519 0 
Basic (Less 5/— rebate)... 5 0 0.. --- 
MipLanDs— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry... 5 6 0... «. — 
*» Forge Sire... _— 
Basic (Less 5/— rebate)... 5 0 0... _ 
Northampton— 
Foundry No. 3 3 6 _— 
Forge... 418 6. _ 
Derbyshire— 
No. 3 Foundry 5 D0 _— 
Forge Pm ee ~- 
ScoTLanp— 
Hematite, f.o.t.furnaces* 6 3 0.. —_ 
No. 1 Foundry, ditto ... 5 15 6 .. - 
No. 3 Foundry, ditto ... 513 0.. = 
Basic, d/d (Less 5/-rebate) 5 7 6.. -- 
N.W. Coast— ( 6 3 0Od/d Glasgow 
Hematite Mixed Nos.* ‘6 8 6 ,, Sheffield 
614 6 ,, Birmingham 
* Less 5/— rebate. 
MANUFACTURED IRON. 
Home. Export. 
Lancs. aND YORKS.— £2. d. £ s. d. 
Crown Bars sr BB By, Durst 
Best Bars S25: -@.2:. — 
MipLanps— 
Crown Bars ict sag ee a0 — 
Marked Bars (Staffs.) ... 15 15 0 .. — 
No. 3 Quality... AA2 6... —_ 
No. 4 Quality... 12 2 6.. — 
ScoTLanp— 
Crown Bars 13 15 0... 13 5 0 
Best... 4M 66 0 .. 13 15 0 
N.E. Coast— 
Crown Bars sete Bie R:.c 13 5 0 
Best Bars UF sc ww 26 @.. 13 15 0 
Double Best ene 44 BS O 22. 14 5 0 
NORTHERN IRELAND AND FREE StTaTeE— 
Crown Bars, f.o0.q.... er: ey cen Peers -- 
STEEL. 
Home. Export 
Lonpon AND THE SouTH— £ s. d. £s. d. 
Angles ... tl 3 0... 10 12 6 
Tees... a 2. 8... 13.12. 6 
Joists by BA @ x 10 12 6 
Channels.. : a 8 @.. 10 17 6 
Rounds, din. mae up 12 3 0.. 11 12 6 
- under 3in.* 12 0 6.. ll 0 0 
Flats, under 5in.* 2 36*'S «: ll 0 0 
Plates, jin. (basis) t'33 8... ll 0 0 
sede pes 1118 0.. 1l 5 0 
io Nee a a Oe 11 10 0 
xin. . = i 1115 O 
Un. in. to pay tel. 
6 Ibs. per sq. ft. (8-G.) 12 10 0 .. 12 10 6 
Boiler Plates, jin. iss @ .. 12 2 0 
NortH-East Coast— £- 27d £ s. d. 
Angles au. 0.6.. 10 12 6 
Tees... ic @, 6... 1110 0 
Joists B. . 0; 6... 10 12 6 
Channels.. . 28), Bis: 10 17 6 
Rounds, gin. nats up 12 0 6.. 1112 6 
om under 3in.* a2 16 -°O.. ll 0 0 
Plates, jin. (basis) Me Oe ll 0 0 
os ie 20 iS sae 11 5 0 
2» tin. 1118 0O.. 1110 0 
Ke es 123 0. 1115 0 
Un. fin. to wut nih. 
6 lbs. per sq. ft. (8-G.) 12 10 0... 1210 0 
Boiler Plates, jin. ‘Se eee 12 2 0 
MIDLANDS, AND LEEDS AND DistTricT— 
2 ..o:,d. a oe 
Angles iO 6... 10 12 6 
Tees... 1S Oo 6... 1112 6 
Joists : Fee B . 10 12 6 
Channels... he _ a? 6 .. 10 17 6 
Rounds, 3in. and up i B.. 11 12 6 
am under 3in.* 1118 0O.. ll 0 0 
Flats, 5in. and under* BM 38,0 ... ll O O 
Plates, jin. (basis) ‘4: 10. €... 32. 49 
f. Beans. ax; Te) ae i 13.5.0 
x Binet: 2. O: 6. 1110 0 
< eae ae 12 5 6.. 1115 0 
Un. fin. to ay basil, 
6 lbs. per sq. ft. (8-G.) 12 10 0 .. 12 10 0 
Boiler Plates, Zin. 12 06. 12 2 6 











purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
Gtascow anv District— £ se. d. £ «.d. 
Angles i ee 10 12 6 
Ms. rose ess pee. ans ee ee ais f 
Joists ll 0 6 10 12 6 
Channels... i ph ibid 10 17 6 
Rounds, 3in. and up Li; O28 11 12 6 
under 3in. 11 18. O*.. ll 0 0 
Flats, 5in. and under ... 11 18 0*.. ll 0 0 
Plates, jin. (basis) S86 ' Ors ily iat 
~ frin. .. ot ee. 1) a ee 
= RNs. nas T3706... 11 10 0 
” MMR <in 11st, 35 Ne pee OM ae 1115 0 
Un. in. to and incl. 
6 Ibs. per sq. ft. (8-G) 12 10 0 12 10 0 
Boiler Plates, jin. 1118 0 12 2 6 
Soutn Wates AREA— .  S. a. % « a. 
Angles A ee ee 10 12 6 
Tees... is: 0 OR. 1112 6 
Joists Mt 6@.,8.<. 10 12 6 
Channels... 5 iteeaed beet BE 4 eB 10 17 6 
Rounds, 3in.andup ... 12 0 6.. 11 12 6 
m4 under 3in.* Ba: 36¢0-; ll 0 0 
Flats, 5in. and under* ... 11 18 0... hi +0" @ 
Plates, #in. (basis) ip de me gee 11 0 0 
aes reas —t... 11 5 6 
= tin. | Se oe 1110 0 
os Tee oe 1115 O 
Un. in. to and incl. 
6 lbs. per sq. ft. (8-G) 12 10 0... 12 2 6 
IRELAND—¥F.0O.Q. BELFAST. Rest or IRELAND. 
& a d. on a * 
Angles ll 5 6 sy Ss. 9 
Tees... 12 &'6 12 8 0 
Joists 11 .«6,4 11 15 6 
Channels.. eee eee 11.13 0 
Rounds, Sin. pea ee. .c0) a ee oo 12 8 0 
- under 3in.* 10 16 0... 10 16 O 
Plates, jin. (basis) 1113 0 1115 6 
ie frin. ... 11 18 0 12 0 6 
= tin. ... 12 3 0 12 56 6 
% Petts: «43s 1400)”. de> BBO 0 12 10 6 
Un. %in. to fin.incl. ... 12 3 0. 12 5 6 
*Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ sod Sawvd, 
11-G. to 12-G., d/d M15: 0... «cheb: 26:00°@ 
ISG ae ks ii 3 HO 2s. 1410 0 
14-G. to 20- G., aja i? 30 0... “ita 3636 "SC 
21-G. to 24-G., d/d ee: a a gees 8 et A 
25-G. and 26-G.,d/d ... 16 10 0. ..-f.0.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 ewt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s. d. Export. Basis— £ s. d. 
4-ton lotsand up... 19 10 0 26-G.and heavier 18 15 0 
z-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Under 2 tons . 21 2 6 30-G. and lighter 20 15 0 
Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. 0d. to 
Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


26s. Od. 


Billets. 100-ton lots and over. 35 to 100 tons, 5/— extra; 
less than 35 tons, 10/— extra. £ a. d. 
Soft (up to 0-25% C.), untested FATS 
tested . e. 7 6 
Busts (0- 33% to 0: 41% C.) ood 812 6 
» Medium (0-42% to 0-60% C.) 9 2 6 
» Hard (0- 61% to 0- 85% C.) 912 6 
» —-2-« (086% to 099% C.) 10 2 6 
oa » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
» Light, f.o.t. 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder.. 7/74 per Ib. 
Ferro Tungsten 7/6 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £24 7 6 7/6 
‘i »  §6p.c. to 8 p.c. £24 0 0 7/6 
os » 8p.c. to 10 p.c. £24 0 0 7/6 
2 »  Max.2p.c.carbon £36 0 0 11/- 
Fs oe - 1 p.c. carbon £38 5 0O 1l/- 
a a »  0-50p.c.carbon £41 0 0 12/- 
7 »,  carbon-free ... 1/- per lb. 
Metallic Chromium.. 2/6 per Ib. 


£20 0 Ohome 
£12 0 Oscale 5/~ p.u. 
£17 0 Oscale 6/- p.u. 


Ferro Manganese (loose), 76 | p.c. 
» Silicon, 45 p.c. to 50 p.c. 
75 p.c. 


” ” 


» Vanadium 12/8 per lb. 
» Molybdenum 4/9 per Ib. 
Titanium (carbon- tro) 9d. per lb. 
Nickel (per ” casced Res £185 to £190 per ton. 
Cobalt bn ah te 8/6 to 8/7 per Ib. 





Current Prices for Metals and Fuels. 


Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 
(Oficial Prices, September 1st.) 


CoPprpeR— 
Cee £55 6 3tof55 7 6 
Three months... ... £55 11 3to £55 12 6 
Electrolytic £61 5 Oto #62 5 O 
Best Selected iets d/d Bir- 
mingham .. . es £62 0 0 
Sheets, Hot Rolled £91 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 144d. 144d. 
»  Brazed (basis) 14}. 14}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £50 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 123d. 12}d. 
»  Brazed 14}d. 14d. 
Tin— 
Cash ... [261 15 Oto £262 0 O 
Three months ... . £261 0 Oto £261 5 O 
SPELTER— 
a - £22 16 Sto £22 17 6 
Three months . £228 0 Oto £23 1 3 
Leap— 
Cash ... . . £21 15 Oto £21 16 3 
Three months . . £2118 9to £22 0 0 


Aluminium Ingots (British) £100 to £105 


SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth )— Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell Fa ae 21/6 
SE eT a rn ees ee 24/- 

AYRSHIRE— 
(f.0.b. Ports)—Steam ... 21/-to 21/6 
FIresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . “ae 23/- 
Unscreened Nav tiie 20/- to 21/- 
LoTHIANS— 

(f.0.b. Leith}—Hartley Prime 21/- 
Secondary Steam ... 20/- 
ENGLAND. 

South Yorksurre, HuLt— 
B.S.Y. Hards... ob 22/6 to 23/- 
Steam Screened ... ... ... .-- «++ «-- 20/- to 20/6 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 21/6 to 236 
ee 21/- 
» Best Small ... 18/6 
Cietemnened «.ckacenn Jeet dw Kis. vate teeipe 
DurHAM— 
ES i atl ae i MORES ET TT. 
Foundry Coke 40/- to 44/ 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 26/— to 27/6 — 
South Yorkshire ... 23/6 to 25/- + 
Seconds ... . 21/- to 22/- — 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25/- to 26/- 
Best Seconds a — to 26/- 
Best Dry Large 25/- 
Ordinaries ‘ 25/- to 26/- 
Bunker Smalls 19/- to 20/- 
Cargo Smalls ... 17/6 to 18/6 
Dry Nuts 27/- to 29/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 
Patent Fuel ... 26/- 
SwansEa— 
Anthracite Coals : 
Best Large ... : 38/- to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 27/6 to 35/- 
Peas Vobes pe 21/- to 26/6 
Rubbly Culm... 15/- to 16/9 

Steam Coals : 

Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption: contracts in bulk. 


Exclusive of Government tax of Id. per gallon. 
Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
33d 
43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Canals and Sea Ports. 

In carrying out its scheme of harbour extensions 
and improvements, Dunkirk aimed at becoming the port 
of transit for the great industrial region in the North 
of France. The improved canal system to Alsace would, 
it was hoped, enable it to draw from Strasbourg the 
potash and other traffic that had always gone by the shorter 
inland waterway route to Antwerp, but where traffic 
has settled down to economic advantages offered by inland 
waterways there is some difficulty in diverting it, and in 
the case of Dunkirk the situation is now aggravated by 
the higher costs at French ports and troubles arising out 
of the Socialist labour reforms and their effect upon the 
dockers, who sacrifice the interests of ports to their 
principles of work and wages. The canal system in the 
North of France forms an integral part of the Belgian 
system, which depends very largely upon traffic with 
France, and serious friction occurred when efforts were 
made to check the transit of goods through Belgium by 
imposing a surtax on merchandise coming through 
Antwerp and Ghent. In 1928 an agreement was entered 
into with the Belgians whereby Dunkirk was guaranteed 
a share of the traffic, but for some time past there has 
been an increasing diversion of traffic to Antwerp. The 
French textile industry, which is mainly situated in the 
north, is bringing all its cotton and wool over the Belgian 
canals, and raw materials generally are coming through 
Antwerp for reasons of economy. Another attempt was 
therefore made recently to come to an agreement with 
Belgium, which Dunkirk rejected because the concessions 
offered were regarded as inadequate, and Dunkirk informed 
the Government that unless it increased the surtax on 
goods in transit through Antwerp and Ghent, or prohibited 
their importation, it would go on strike and suspend all 
activity, and Calais undertook to follow its example. 
An excuse for this action is that both ports find themselves 
in a precarious situation. The Belgians refuse to accept 
what they regard as excessive and unilateral claims, 
and affirm that Dunkirk seeks to withdraw the whole 
of the traffic from Antwerp. The French Government has 
induced the two French ports to refrain from their pro- 
posed demonstration, which would have serious con- 
sequences at a time when political negotiations are in 
progress between the two countries. 


International Congress of Engineers. 

The congress of engineers being held in Paris 
from the 26th to 29th of this month does not follow the 
lines of similar international meetings in the past. The 
situation of engineers has undergone a change since 
collective contracts split them into two camps. The 
syndicates whose membership consists mainly of engineers 
without diplomas have followed the C.G.T., while those 
composed of engineers with degrees hold aloof from it, 
and on this latter class forming the National Federation 
of Engineers, employers met its members more than 
half way in increasing salaries. This cleavage in the ranks 
of engineers as the result of the new labour organisation 
has somewhat unsettled the profession, which would 
obviously decline in social status if the C.G.T. succeeded 
in levelling it down to the conditions imposed by its 
particular form of collective contracts. It has therefore 
become all the more necessary to carry out the idea of an 
internatignal congress which was put forward several 
years ago for discussing the ways and means of raising 
the status of engineers on to a higher plane that will 
open up to them the whole field of economic activity 
and social progress. The engineer must, moreover, be 
brought into line with the new conditions of work, and 
one of the subjects being dealt with at the congress is 
the desirability of a collective contract with employers, 
and the programme is arranged under the following 
headings :—The engineer in economic and social life, the 
formation of the engineer, the protection and organisa- 
tion of the profession, and the social responsibility of 
the engineer. While the congress is international, it is 
not intended to create a permanent international organisa- 
tion, which has never found support in Great Britain, 
Germany, and the United States, and the idea is to pro- 
vide engineers in all countries with an opportunity to 
discuss a general line of action for improving their 
situation. 


Holiday Traffic. 

The universal paid holidays are naturally 
amongst the most appreciated gains of wage earners 
who do not think that there is anything abnormal in indus- 
tries being closed down for two weeks, generally in August, 
because employers find that it is inconvenient to carry 
on with a shortage of hands over the full holiday period. 
Moreover, for the sake of avoiding a diversion of business 
from one firm to another, it is customary for all employers 
in a particular industry to close down their works simul- 
taneously. During one half of August the metallurgical 
and engineering trades are practically at a standstill. 
The holiday spirit pervading all workers has a soporific 
effect upon interest in the economic problems now con- 
fronting the country, but there is, nevertheless, a good 
deal of concern at the national industrial activity being 
largely arrested while other countries continue to go 
ahead. These massive holidays have contributed to the 
heavy railway traffic during the past few weeks, which 
has largely exceeded that for the corresponding period 
of previous years. It is claimed that a record has been 
reached on the P.L.M. line from Paris to Laroche and 
Dijon, where the system spreads out to Switzerland and 
Italy and the chief holiday resorts in France. The length 
of the line between Paris and, Dijon is 201 miles. In a 
normal night service there are twenty trains, each weigh- 
ing about 700 tons, on this section at one time, but 
during the first half of August the daily number of fast 
trains sometimes exceeded eighty, the total on one occasion 
being eighty-three. Except on rare occasions the trains 
were dispatched from the Gare de Lyon to schedule times. 
The forty hours’ week increased the difficulty of the 
task by necessitating a dependence on a large number of 
men unaccustomed to their jobs, and the P.L.M. Company 
points out that despite these drawbacks it was able, by 
dint of organisation, to carry through an exceptionally 
heavy service satisfactorily. 





Mica—A Modest Mineral.* 





Ir is not obvious the extent to which big industries 
depend for their existence on little industries that supply 
some vital material. Mica mining, for example, hardly 
rates as an industry. Rarely does it afford direct employ- 
ment in the United States to as many as 250 persons, and 
the mica mine that works steadily throughout the year 
is an exception. The value of the output of sheet mica, 
as reported by the United States Bureau of Mines, 
frequently falls below 100,000 dollars-a year. Including 
imports, but excluding scrap, suitable only for grinding, 
the quantity of mica used in the United States, even in 
pre-depression times, averaged less than 3000 tons a year, 
valued at less than 24 million dollars. It is thus evident 
that the mica industry is a small one. But it is no 
exaggeration to say that our present-day use of electricity 
in all forms would be impossible without it. Dynamos, 
motors, in fact virtually all the billions of dollars worth 
of electrical manufactures would have to be redesigned if 
our supplies of mica were seriously diminished, and 
experts agree that it is doubtful whether any such redesign 
would permit them to operate efficiently without mica. 
Mica has been produced in a dozen States, but only three— 
New Hampshire, North Carolina, and South Dakota— 
have been large producers. Of these, South Dakota was 
really important only for a few years during the first 
decade of the present century. In North Carolina and 
New Hampshire, however, mica mining has persisted 
year after year, the mica sometimes coming as a by- 
product of feldspar, but also in most years representing 
the principal product of one or more properties. Colorado 
and New Mexico contain large deposits of mica, but much 
of the western material is so “‘ ruled” that it splits up 
into ribbons or is otherwise flawed or rumpled so that very 
little can be recovered as sheet or split mica. In 1936 the 
domestic output of uncut sheet mica, according to reports 
of producers to the Bureau of Mines, totalled 1,319,233 Ib. 
valued at 203,879 dollars, compared with a maximum of 
2,476,190 lb., valued at 283,832 dollars in 1910. In 1918 
the value of the output of American mica mines jumped 
to a peak of 731,810 dollars, but the quantity was only 
1,644,200 lb. Scrap mica production, usually less than 
5000 tons yearly before the world war, later fluctuated 
between 5000 and 10,000 tons, and recently has been 
growing rapidly, reaching 20,955 tons, valued at 260,594 
dollars in 1936. 

Scrap mica is ground either wet or dry. The wet-ground 
product is rather expensive, formerly selling at over 
100 dollars a ton and currently worth 60 dollars or more. 
It is used in decorative inks and wallpaper finishes. A 
fair amount of wet-ground mica is employed in the rubber 
industry for various purposes, including dusting the interior 
of moulds in which automobile tires are fashioned, and 
smaller quantities are used for paint, lubricants, and axle 
grease and in special plastic compositions. Notwith- 
standing the ease with which it can be split into films, mica 
is a difficult material to grind. The flakes are elastic and 
have to be shredded. Dry grinding is much quicker and 
cheaper than wet grinding, and although dry grinding 
fails to preserve the sheen, the consumption of dry-ground 
mica is many times larger than that of the wet-ground 
product. The main users are roofing paper manufacturers. 
The mica prevents sticking of the sheets in the roll, 
improves the appearance, and contributes some measure 
of fire resistance. Only a small amount of ground mica is 
used for moulded electrical insulation. Dry-ground mica 
can be bought for 15 to 20 dollars a ton, and among its 
miscellaneous uses are paint manufactures, lubricants, 
annealing steel, concrete and foundry facings, pipe line 
enamel, and architectural plastic products. 

Although the United States is the world’s largest con- 
sumer of mica, it produces normally only 15 to 35 per cent. 
of its requirements of sheet mica larger than about 1}in. 
by 2in. and less than 5 per cent. of its requirements of 
splittings. The bulk of the production from domestic 
mines, of course, is scrap, but we produce almost enough 
punch and circle mica—large enough to use for making 
washers and small radio stampings—to meet our needs. 
Our principal importation is splittings, of which we con- 
sumed in 1936 more than 3,500,000 lb. Virtually all this 
material has to be imported, nearly 90 per cent. of it from 
India, most of the remainder coming from Madagascar, 
with small contributions from Canada. These splittings 
consist of films mostly a thousandth of an inch thick or 
even thinner made from blocks of mica too small to use for 
sheet. Splittings must be at least 1 square inch in area, 
reasonably uniform in thickness, and free from all inclu- 
sions of other minerals. No way has been found economic- 
ally to produce mica splittings by machinery. Our supply 
comes mainly from India, not only because mica is abun- 
dant there, but also because the work has to be done by 
hand, and hence only where labour costs little. Indian 
splittings are made mostly by children. The children not 
only work more cheaply, but have a delicacy of touch 
that allows them to do the splitting faster and better. 
Loose splittings made from irregular pieces of mica are 
small and characteristically irregular in outline. They 
are used in making built-up mica or so-called mica board 
or “ micanite.”’ A rather large proportion of the built-up 
mica manufactured in the United States is used by com- 
panies that make it, as, for example, Westinghouse and 
General Electric, in their production of motors, generators, 
and all sorts of electrical equipment. Several other com- 
panies, about equally prominent as producers, are not so 
integrated, although they generally carry their fabricating 
processes beyond the point of making board, tape, &c. 
Most of them manufacture tubing, tape strips, V rings, and 
—most important of all from a quantity standpoint— 
segment plates for the commutators of generators, and 
starting motors of automobiles. 

In principle, the process of making built-up mica is 
simple. Layer upon layer of the irregularly shaped films 
are assembled on a bottom piece of paper or fine-mesh 
screen and held together with a binding material or shellac 
or glyptol varnish, which is sprayed or painted over each 
layer of splittings as formed until the desired thickness is 
attained, varying up to gin. Individual plates, usually 
36in. by 36in., are put into an oven, heated at 250 deg. to 
dry the varnish, and then inspected in a darkened room 





* Abstract from Report of United States Bureau of Mines. 





over a strong light or occasionally using X-rays. Imper- 
fections or thin spots are touched with additional binder or 
covered with additional splittings as required; or if it 
cannot be repaired, the defective part is cut out. The 
sheets are then put in a press, where they are subjected 
to a pressure of 1000 Ib. per square inch at about 300 deg. 
for several minutes and then chilled quickly. Upon 
leaving the press the sheets are milled or sanded and finally 
ground perfectly smooth and to exact thickness. In 
several plants part of the output is made by more mech- 
anised methods; the flakes of mica, instead of being 
dabbed on by hand, are fed by a “ snowing’ tower on to a 
revolving drum or belt, often a moving suction screen, 
upon which one or at most three layers are built up. 








British Patent Specifications. 


When an i ti ted from abroad the name and 
address of the pcan ter are printed in italics. 

When an abridgment is not illustrated the Specification ia 
without drawings. 

Copies of oS sobiens may be obtained at the Patent Office, 
Sale Branch, 25, S hancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











INTERNAL COMBUSTION ENGINES. 


469,392. January 17th, 1936.—SupercHareina, E. H. Arnott, 
Bracken Dale, Ruckers-lane, Kings Langley, Herts. * 
The supercharger A sucks air in at the inlet marked by the 
arrows on the right and delivers it to the engine by the con- 
nection B. A branch pipe C connects the delivery with the 
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working cylinder of a throttle valve D in the inlet, so that the 
pressure of delivery is maintained constant. It is suggested that 
the fuel should be injected intermittently into the air to 
synchronise with the strokes of the engine. In this way plain 
scavenging air and combustible mixture would be supplied at 
the appropriate times of the engine stroks.—July 19th, 1937. 


SWITCHGEAR. 


469,266. April 17th, 1936.—E.Lecrric SwircHEs OF THE 
Liquip-BREAK ExPLosION CHAMBER TyPE, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2 

In the accompanying drawing A is the explosion chamber 
wall which encloses the actual pressure chamber B and the space 

C for receiving the insulating liquid, such as oil, expelled from 

the pressure chamber. D is the movable contact, E the fixed 

contact and F a passageway which leads into the upper pres- 
sure space. G G are horizontal walls for subdividing the upper 











space, which walls are provided with holes in such a manner 
that they form a liquid separator. H is an air exhaust conduit. 
In separating the movable contact from the fixed contact under 
load, an arc is formed, which is the cause of the gas and pressure 
development in the explosion chamber. As soon as the pressure 
in the neighbourhood of the contacts has risen over the pressure 
obtaining in the upper chamber, an outflow of the liquid takes 
place into the upper chamber by means of the fixed hollow con- 
tact and the tube, so that in the pressure chamber a relief of 
pressure is obtained. The liquid flowing out is not lost, since 
it is expelled into the space partly filled with liquid. —July 22nd, 
1937. 


BATTERIES AND ACCUMULATORS. 


469,453. January 24th, 1936—A MerHop or PrRopvucING 
ELECTRODES HAVING A LARGE SURFACE AREA FOR USE IN 
E.ectric Accumuxators, E. Langguth, 8, Schiefe Hardt, 
Hagen-Emst, Germany. 

If a nickel plate as the anode be placed in such a solution 
as, for example, sodium or potassium bicarbonate, an adhering 
black deposit of trivalent hydrate of nickel oxide is formed 
on the plate soon after the circuit is closed. If care be taken 
that this deposit forms in the spaces between a number of 
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nickel layers or plates disposed close together or in the pores 
of a porous nickel plate, it is possible for the nickel oxide com- 
pound to grow to such an extent that a plate of large surface 
area is produced with a large quantity of active oxygen com- 
pounds. It has been found that these anodically produced 
compounds of hydrates of nickel oxides are highly electro-active ; 
1 gramme of this composition when discharging in the accumu- 
lator gives up to 0-24 ampere-hours, which approaches very 
closely to the theoretical output. The quantity of active com- 
position which may be applied on a nickel anode depends upon 
the weight of metal of this nickel anode from which the anode 
is formed. If this weight of metal is small relatively to the 
surface area, and if the remaining supporting frame of the 
electrode may not be weakened too much by the forming opera- 
tion, it is a simple matter to incorporate prepared composition 
by mechanical means with the composition obtained by forma- 
tion, or to produce such a composition from components by 
chemical means. There are thus produced positive accumulator 
electrodes which contain a particularly large amount of com- 
position in a small volume, and are capable of storing very 
considerable energy.—July 26th, 1937. 


ELECTRICAL APPLIANCES. 


469,440. December 18th, 1935.—E.ecrric Cases, H. Rost, 
6, Bergstigen, Stocksund, Sweden. 

In this specification claim is made for an electric cable having 
one or more conductors, each of which is enclosed within a 
flexible insulating sheath comprising a plurality of layers of 
graduated dielectric properties, each of which layers comprises 
an organic compound, the molecules of which are electrically 
symmetrical and contains no heterogeneous inclusions, the first 
layer being intimately united with the conductor and each 
succeeding layer being united with the preceding one in such a 
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way that the resulting composite insulation forms one solid 
sheath without voids or gas pockets. By arranging the layers 
according to this system the best dielectric and the one of the 
lowest losses is placed where it is best needed, and owing to the 
screening effect of the outer layers the inner layers can be 
heavily over-stressed without harm. It will be easily under- 
stood that by allowing a much higher stress per unit thickness 
of insulation next to the conductor the total thickness of the 
insulation can be made much less than is usually necessary and 
this will make the cable cheaper.—July 19th, 1937. 


FURNACES. 


January 18th, 1936.—Brast-rcrRNaAcEs, J. Nagy, 


469,442. 
and R. Steiner, 


Mester-u 20, Budapest, Hungary ; 
Rakoczi-ut 47, Budapest, Hungary. 
The inventors say that they can produce steel or iron of any 
desired carbon content directly from the ore. The furnace has 
two shafts, one, A, which is charged with coal (it may be lignite), 
and the other, B, charged with ore and flux. Air is blown into 
the burning coal by the tuyeres C and the resulting gases are 
completely burned in the passage D with the addition of further 
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airat EE. The very hot gases pass up through the shaft B and 
melt the charge. The melted material trickles down the passage 
F to the base of the shaft A and supports the coal charge by 
flotation. The iron is tapped off at G and the slag at H. It will 
be noted that the charge is melted in an oxidising atmosphere 
and is then reduced by contact with the incandescent fuel. The 
final metal is, however, protected. from carbonisation by the 
intervening layer of partly reduced charge.—July 19th, 1937. 


MOTOR CARS AND ROAD TRAFFIC. 
469,393. January 20th, 1936.—Sprine Suspension, H. J. Van 
Doorne, Deurne, Holland. 


This spring is designed to avoid the necessity for shackles to 
connect it with the frame. It is of the flat type when loaded 
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normally, and the distance between the ends naturally shortens 
when it is deflected. This shortening is, however, compensated 
by the arrangement of the eyes considerably below the level of the 
main leaf. The action of the spring is indicated in the diagram.— 
July 20th, 1937. 





GAS PRODUCERS. 


468,754. January 8th, 1936.—WasnHine INDUSTRIAL GASES, 
sucH As Coat Gas, Ruhrchemie Aktiengesellschaft, Ober- 
hausen-Holten, Germany. 

The following example illustrates the carrying out of the 
invention :—At a pressure of 10 atmospheres coke oven gas is 
washed with a thin liquid mineral oil, 1 cubic metre of mineral oil 
being required at 10 atmospheres pressure for the treatment of 
1000 normal cubic metres of coke oven gas. The coke oven gas 
is then washed at the same pressure with small quantities of 
water, 1 cubic metre of water being used per 1000 normal cubic 
metres of gas. This preliminary washing operation removes 
completely the oil fog as well as the small amount of hydro- 
cyanic acid present in the gases to be treated. This preliminary 
wash completely removes also the small amount of nitric oxide 
contained in the coke oven gas, while the valuable hydro- 
carbons almost entirely remain in the gases. The coke oven gas 
thus treated is finally washed with ethanolamine solution for 
the removal of the acidic gas constituents. It may be observed 
that while there is no definite relation between the quantities 
of physically acting washing agents used in the preliminary 
washing and the quantities of chemically acting reagents used 
in the main washing, the former are generally not more than 
half the latter.—July 6th, 1937. 


METALLURGY. 


468,757. January 9th, 1936.—CasE-HARDENING STEEL, Follsain 
Syndicate, Ltd., Windsor House, 46, Victoria-street, 
London, S.W.1, and N. Sainderichin, 12, Rue Galilee, 
Paris, XVI1(¢), France. 

This invention relates to the case-hardening of steel. The 
carburising material is formed from a mixture of finely divided 
charcoal or other suitable form of carbon, caustic potash, 
manganese dioxide, and ammonium chloride, and while the pro- 
portions in which the various ingredients are mixed together 
may be varied to suit any particular requirements, it has been 
found that the following mixture is suitable :—1 kilo. finely 
divided charcoal, 0-15 kilo. caustic potash, 0-1 to 0-3 kilo. 
manganese dioxide, and 0-05 kilo. ammonium chloride. The 
mixture is incorporated and packed in the carburising boxes in 
order to avoid so far as possible the occlusion of air, but in actual 
operation under heat the ammonium chloride will expel the 
oceluded air from the mixture. Owing to the presence of large 
quantities of oxygen due to the decomposition of the manganese 
dioxide the reversible reaction involving the decomposition and 
regeneration of carbon monoxide is very considerably accelerated 
since the oxygen is free from nitrogen and the inclusion of the 
latter in the steel is eliminated. The caustic potash in the 
mixture enables the necessary pressures to be attained and also 
reacts to form a cyanide energiser which has the effect of pro- 
moting the necessary reactions. The treatment carried out by 
the use of the above compound packed in boxes and heated to 
a temperature of from 800 deg. to 950 deg. Cent. gives the 
required penetration of carbon and manganese into the steel.— 
July 9th, 1937. 


469,361. November 13th, 1936.—-THe ELecrrotytic REFINING 
or ALUMINIUM, Alumimium-Industrie-Aktiengesellschaft, 
Neuhausen, Switzerland, and H. Hurter, Santisweg 2, 
Neuhausen. 

The object of the present invention is to provide an electrolyte 
which has a lower melting point, namely, not exceeding 800 deg. 
Cent., than the known electrolytes composed exclusively of 
fluorides, which does not develop poisonous vapours and does 
not decompose like an electrolyte containing chloride con- 
stituents. The new electrolyte is essentially composed of one 
or more alkali metal fluorides, of two or more alkaline-earth 
metal fluorides (magnesium being here considered as an alkaline- 
earth metal), and of an amount of aluminium fluoride, such 
that to each equivalent of alkali metal fluoride and alkaline- 
earth metal (including magnesium) fluoride there are about 
1} (1-4-1-6, preferably 1-5) equivalents of aluminium fluoride. 
This electrolyte therefore contains considerably more aluminium 
fluoride than the known electrolytes composed of chiolite with 
additions of alkaline-earth halides. A suitable composition is 
as follows :— 

Per cent. by weight. 





Barium fluoride an #69: eas, can awe near 
Magnesium fluoride Gaeta Seat age hone 
Sodium fluoride Mae. RS TENE ath RES 
Aluminium fluoride en ide tide! leet sees ME 

100-00 


—July 23rd, 1937. 


MISCELLANEOUS. 


468,749. January 6th, 1936—Tue Jornine oF METAL TUBEs, 
The Raleigh Cycle Co., Ltd., 177, Lenton Boulevard, 
Nottingham, and W. H. Raven. 

This invention relates to the jointing together telescopically 
of metal tubes, of comparatively small diameter, such as those 
constituting the frame members of a bicycle or the like. The 
end of the larger tube is crimped or serrated so as to provide a 

series of peaks on the inner face 

which are equidistant from the 
coe axis of the tube and at a radius 
such as to receive the inner tube 
with a sliding fit. Preferably 
the peaks are relatively wide, 
separated by narrower parts of 
the normal diameter, and are 
spaced regularly around the 
tube. The crimping or serrations 

will extend along the tube a 

distance sufficient to give the 

desired rigidity and strength of 
joint, but usually will not extend 
beyond the end of the inserted 
tube, so as to avoid waste of 
spelter, &c., within the tube. 
In the example illustrated there 
are eight upstanding portions on 
the inner face of the tube with 
corresponding depressions on the outer face of the tube, the 
upstanding parts being of arcuate form, wider than the inter- 
mediate depressions, and all lying on a circle equal to the outer 
circumference of the smaller tube so that the smaller tube may 
be slid into and held by the larger one. The parts of normal 
diameter constitute receptacles for spelter, the difference in 
diameter between the two tubes being substantially half the 
thickness of the wall of the outer tube.—July 6th, 1937. 


468,749 





468,753. January 8th, 1936.—TuE CoaTine oF METAL AND 
OTHER SurFAcEs, C. F. Lumb, 4, Cleveland-square, St. 
James’-street, London, 8.W.1. 

This invention relates to the coating of metal and other 
surfaces, particularly for the purpose of improving the pro- 
perties thereof in respect of corrosion or attack from acids or 
other chemicals. Glass of any convenient kind is ground into or 
otherwise obtained in powdered form and mixed with a powdered 
metal, ¢.g., aluminium, copper, zinc, lead, in any desired pro- 
portion. It has been found that the percentage of powdered 
glass present may vary at least between the limits of 25 per cent. 
and 90 per cent. of the whole, and the invention is not restricted 
to these or any other limits of the proportions which may be 
employed. The powder is sprayed upon the desired surface 
(which may be of metal, wood, plaster, or any other suitable 





material) by means of the usual spraying pistol, such as is 


employed for metal spraying, in which compressed air or gas or 
vacuum is used t0 eject the powder in a stream which passes 
through or adjacent to a high-temperature flame, e.g., oxy- 
acetylene or oxy-hydrogen flame, played upon the surface being 
treated. It is found that a film is formed upon the surface, of 
great adherence and hardness, and having excellent resistive 

roperties, and it may be sprayed to any desired thickness, As 
initially formed the surface of the sprayer film has a homo- 
geneous matt surface ; but, if desired, it may be ground and/or 
polished to give a smooth reflective surface, and it is found that 
the film is sufficiently hard to permit when required a high degree 
of polishing, and provides a highly reflective surface simulating 
silver or other’ expensive metals. It seems possible that the 
metal powder (more especially in mixtures having a high per- 
centage of glass powder) acts as a sort of flux and/or bonding 
agent for the glass, since it is found that, not only is good 
adherence obtained, but the film, although very hard, is capable 
of hammering and flexure without peeling from the surface.— 
July 8th, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Monpbay, Sepr. 6TH, To THuRsDAY, SEPT. 9TH. 

Inst. or Metats.—Annual Autumn Meeting at Shefheld. 

Wepnespay, SEPT. 8TH. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to Brocklehurst- 
Whiston Amalgamated, Ltd., silk manufacturers, Hurdsfield 
Mills, Macclesfield. 

Tuurspay, Sept. 9TH. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘Some Railway Schemes in the West Midlands, 
1833-1865,” J. Simmons, 7.30 p.m. 

Monpay, Sepr. 13TH, TO WepNeEspay, Sept. 15ruH. 

Farapay Soc.—Chemistry Theatre, University of Manchester. 
General discussion on Reaction Kinetics. 

Turspay, Sepr. l4ru. 
Inst. OF MaRINE ENGINEERS.—85, The Minories, E.C,3. 
Presidential Address. 6 p.m. 
Turspay To Fripay, Sept. 14TH To 17TH. 
Iron AND STEEL Inst.—Autumn meeting in Middlesbrough. 
Tuurspay, Serr. 16TH, To Sarurpay, Oct. 2ND. 
ENGINEERING AND Marine Exuisition.—-At Olympia. 
WeEpDNEsDAY, SEPT. 22ND. 

Junior Inst. or Enorxeers (INc.).—Visit to new head- 
quarters of the London Fire Brigade. 

Fripay, Sepr. 24TH, To Sunpay, Sept. 267TH. 

Assoc. or SpecraL LipraRies AND INFORMATION BUREAUX.— 
Annual! Conference at Cambridge. 

Saturpay, Sept. 257TH. 

Junior Instr, or ENGINEERS.—Visit to Mogden purification 
works. 

Tuurspay, Sept. 30TH, TO SATURDAY, OCTOBER 2ND. 

NationaL SMOKE ABATEMENT Soc.——Philosophical Hall, 
Leeds. Ninth annual conference. , 

: Fripay, Oct. 8TH. 

Jontor Inst. oF ENGINEERS.—39, Victoria-street, 5.W.1. 
“* Development of the Pressure-ignition Engine,’’ H. G. Pussey. 
7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. F. J. Brake has been appointed sales engineer for Bristol 
and surrounding territory by E. H. Jones (Machine Tools), Ltd. 

VENNER Time Switcues, Ltd., informs us that Mr. F. R. C. 
Rouse, M.I. Mech. E., A.M.I.E.E., who has been the company’s 
technical manager for a number of years, has been appointed to 
take over the duties of general manager. 

E. H. Jones (Macuine Toots), Ltd., London, N.W.9, has 
been appointed sole distributor for the precision hydraulic 
plain grinding machines manufactured by Quality Machine 
Tools, Ltd., Albion Works, Keighley, Yorkshire. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








THe MerropourraN-VickErRS ELEecTRICAL ComMPANY has 
received from the South African Government an order for 
twenty-two 1200 H.P., 66-ton, 3000-volt electric locomotives, 
costing nearly £300,000. The locomotives are for service on the 
Natal Railway and will be similar to 120 Metrovick locomotives 
supplied previously. 








LAUNCHES AND TRIAL TRIPS. 


ConsvELO, steamship ; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of Wilson Line ; dimensions, 
length 419ft. 6in., breadth 55ft. 6in., depth 28ft. 3in.; to carry 
7000 tons. Engines, triple-expansion, in conjunction with an 
exhaust steam turbine, pressure 225 Ib. per square inch. Launch, 
August 21st. 

MaNcHEsTER City, steamship; built by Blythswood Ship- 
building Company, Ltd.; to the order of Manchester Liners, 
Ltd.; dimensions, length 4¢46ft., breadth 57ft., depth 38ft.; 
to carry 8600 tons. Engines, single-reduction geared turbines, 

ressure 225 lb. per square inch ; constructed by David Rowan 
and Co., Ltd. Trial trip, August 21st. 

Dounera, motorship; built by Barclay, Curle and Co., Ltd., 
to the order of British India Steam Navigation Company, Ltd.; 
dimensions, length 490ft., breadth 63ft., depth 35ft. Engines, 
opposed piston airless injection ; trial trip, August 25th. 

Kakapo, coastal steamship ; built by Alexander Stephen and 
Co., Ltd., to the order of Union Steam Ship Marti cag Ltd.; 
dimensions, length 280ft., breadth 45ft., depth 21ft. 6in.; to 
carry 2600 tons. Engines, triple-expansion ; launch, September 
Ist. 
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which holds pride of place as the first steamer of the 


L.M.S. Winter Services. 


THE winter time-table of the London, Midland and 
Scottish Railway Company will come into effect on 
September 27th. The services between London, 
Leicester, Nottingham, Sheffield, Leeds, and Brad- 
ford are to be considerably speeded up as an outcome 
of the trial runs made on these routes in April last. 
The number of trains making journeys at start-to- 
stop average speeds of 60 miles an hour or more is to 
be increased to sixty-two, and these trains will cover 
an aggregate daily mileage of 6145 at such speeds. 
It is of interest to note that only six years ago there 
were no trains scheduled at these speeds on this 
railway. Eight express trains from St. Pancras to 
Manchester are being speeded up by a total of 142 min. 
and seven in the other direction by a total of 144 min. 
New non-stop expresses, between St. Pancras and 
Sheffield are to cover the 158 miles in 2 h. 52 min. 
Between London and Leicester four down trains and 
six up trains are scheduled to cover the 99 miles in 
99 min. From St. Pancras to Nottingham four 
trains will cover the 123-5 miles journey in 123 min., 
and two trains per day in the opposite direction will 
run at a similar speed. The south-bound express 
from Edinburgh, which leaves at 10.3 a.m., will 
arrive at St. Pancras at 7.17 p.m. instead of 7.55 p.m., 
an acceleration of 38 min. The last 105 miles of 
this journey will be covered at an average speed of 
61-3 miles an hour. The company is also reorganising 
and accelerating many of its train services on the 
north and west routes, and savings in journey times 
from 12 min. to 81 min. are being organised. We are 
informed that as a result of the success of the 
Coronation Scot’ high-speed service between 
Kuston and Glasgow these trains will continue 
service throughout the winter. 


The Employment Returns. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday, September 6th, it is pro- 
visicnally estimated that at August 23rd, 1937, the 
number of insured persons, aged 16-64, in employ- 
ment in Great Britain, exclusive of agricultural 
workers, was approximately 11,562,000. This was 
45,000 more than the total for July 26th, 1937, and 
490,000 more than that for August 24th, 1936. The 
estimates are provisional, and are subject to revision 
when statistics as to the total number of insured 
persons become available on the basis of the informa- 
tion derived from the annual exchange of unemploy- 
ment books beginning in July, 1937. There was an 
improvement in employment between July 26th and 
August 23rd in coal mining, iron and steel manu- 
facture, and some other textile and food industries. 
On the other hand, there was a decline in employ- 
ment in the motor vehicle, and cotton industries, and 
the distributive trades. There was also an increase 
in the number of agricultural workers unemployed. 
At August 23rd, 1937, the numbers of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,088,885 wholly unemployed, 
205,371 temporarily stopped, and 64,365 normally in 
casual employment, making a total of 1,358,621. 
This was 20,838 less than the number on the registers 
at July 26th, 1937, and 255,319 less than at August 
24th, 1936. The total on August 23rd, 1937, com- 
prised 1,046,723 men, 45,044 boys, 221,302 women, 
and 45,552 girls. The total of 1,358,621 registered 
unemployed included 1,216,968 persons, who were 
applying for benefit or unemployment allowances. 
An analysis of these applicants, according to the 
length of the last spell of registered unemployment, 
is as follows :—554,000, or 46 per cent., less than 
six weeks ; 694,000, or 57 per cent., less than three 
months ; 809,000, or 66 per cent., less than six 
months ; and 288,000, or 24 per cent., twelve months 
or more. 


The Master Cutler Elect. 


ON Friday, September 3rd, at a meeting held in 
the Cutlers’ Hall, at Sheffield, the Cutlers’ Company 
of Hallamshire unanimously elected Colonel Frederick 
Austin Neill, the chairman and managing director 
of James Neill and Co. (Sheffield), Ltd., as Master 
Cutler in succession to Brevet-Colonel W. Tozer. 
The installation ceremony will take place on Thursday, 
October 7th, and the Cutlers’ Feast is to be held on 
Monday, November Ist, when Sir John Simon, the 
Chancellor of the Exchequer, is to be the principal 
guest. Colonel Neill is the eldest surviving son of 
the late James Neill, the founder of the firm, who was 
Master Cutler in 1923. He was born in Sheffield 
and received his education at Wrekin College, after 
which he spent two years in Germany to complete 
his studies and to gain business experience. In 1910 
he entered the business of James Neill and Co. 
(Sheffield), Ltd., of Composite Steel Works; in 
1916 he became a director of the company, and on 
the death of his father in 1930 he was appointed 
its chairman and managing director. Colonel Neill 


and has a personal knowledge of practically all the 
European markets. Since 1927 he has been a member 
of the Sheffield District Committee of the Federation 
of British Industries, and has represented Sheffield 
on F.B.I. committees, being elected’ in 1933 to the 
Grand Council Executive. Colonel Neill has been a 
member of the Sheffield Chamber of Commerce 
Council since 1925, and is also the President of two 
associations affiliated to the Sheffield and District 
Lighter Trades’ Association. During the war he 
saw service in the Royal Engineers. He was men- 
tioned in dispatches and received both British and 
French honours. He afterwards continued service 
in the Territorial Army, and in 1925 took command 
of the 49th West Riding Divisional Royal Engineers. 
On completing his period of command in 1930 he 
was promoted Colonel and was retained on the active 
list. The new Senior Warden of the Cutlers’ Company 
is Mr. A. J. Grant, the managing director of Thos. 
Firth and John Brown, Ltd., and Mr. Ashley 8S. Ward, 
the joint managing director of Thos. W. Ward, of 
Sheffield, has been elected the Junior Warden. 


Shipbuilding Industry Appointments. 


Ir is officially announced that Mr. Alexander 
Belch has been appointed deputy to the chairman 
of the Shipbuilding Conference, which is the central 
commercial organisation of the shipbuilding industry. 
In consequence, Mr. Belch has resigned his appoint- 
ment as secretary of the Shipbuilding Employers’ 
Federation. Mr. William Watson has been appointed 
assistant secretary of the Federation, but no appoint- 
ment as secretary is being made meanwhile. Mr. 
Belch has spent the greater part of his career in the 
service of the shipbuilding industry. He is a Glasgow 
man and received his early training and valuable 
later experience in industrial negotiations in Glasgow 
with Messrs. Biggart Lumsden and Co., solicitors. 
When in 1916 the Shipbuilding Employers’ Federation 
was reorganised, and its headquarters removed to 
London, Mr. Belch was appointed chief of staff, 
since which time he has been actively associated 
in various capacities with the war-time organisation 
and the post-war development of the industry. Mr. 
William Watson, who now takes up the work of 
assistant secretary, comes from Irvine, in Ayrshire, 
and he was educated at the Irvine Academy, and at 
the Royal Technical College in Glasgow, where he 
gained diplomas in naval architecture. He served 
his apprenticeship with the Ayrshire Dockyard 
Company, Ltd., of Irvine, and afterwards he gained 
a wide experience in both executive and in administra- 
tive work in several other of the Scottish shipyards. 
In 1926 he came to London as secretarial and tech- 
nical assistant to the Shipbuilding Employers’ 
Federation. 


Blast-Furnace Development Agreement. 


TECHNICAL developments of some importance 
to the iron and steel industry are foreshadowed 
in the announcement of an agreement which has 
just been concluded between Imperial Chemical 
Industries, Ltd., of Westminster, and H. A. Brassert 
and Co., Ltd., of Granite House, 97, Cannon-street, 
London, E.C.4. Messrs. Brassert’s, it may be 
recalled, are the inventors of a new process of blast- 
furnace operation which, by making possible an 
increased output of better-quality pig iron with a 
considerable saving in coke, represents one of the 
most important advances in ferrous metallurgy 
made in recent years. It is already in successful 
operation in Great Britain, America, and Germany. 
Imperial Chemical Industries (Alkali), Ltd., has had 
a wide experience in the development of the sodium 
carbonate process for the desulphurisation of iron 
and steel, an operation which, in a modified form, is 
an essential feature of the Brassert process. The 
object of the new agreement for the joint develop- 
ment of the Brassert process is to make the technical 
resources of both companies available to firms wishing 
to operate their blast-furnaces according to the new 
principle. A demonstration of the new process is to 
be given on the joint stand of the two companies 
at the forthcoming Olympia Exhibition. It will 
take the form of a comparative illustration showing, 
by means of a system of lighting, the results achieved 
in a model blast-furnace by the old and new methods 
of operation. 


The P. & O. Centenary. 


THE first week in September marks the date when 
the steamer ‘ Iberia,’’ belonging to the Peninsular 
Steam Navigation Company, sailed, in 1837, from 
Falmouth for Spanish ports and Gibraltar, carrying 
mail under contract. Throughout the past week, in 
all ships of the P. & O. fleet, the company’s centenary 
was celebrated by a special centenary dinner and even- 
ing. All passengers at sea received a specially pre- 
pared menu card with a painting of the paddle 


P. & O. fleet. A hundred years ago this small ship 
was engaged in the branch line trade of the company 
carrying passengers from Lisbon to Madeira, the 
founders of the shipping line having at that early 
date realised the importance of the island of Madeira 
as a winter health resort. An interesting souvenir 
booklet illustrating in outline the history of the 
company during the past hundred years has been pre- 
pared. It shows in an excellent way the outstanding 
events in the development of the company’s services 
in its trade to Spanish ports and India, and in the 
development of the Suez Canal route to India and 
Australia. Brief particulars are given of the Jubilee 
ships of 1887, steamers of 6600 tons, nearly 2000 tons 
more than the previous vessels, with engines of 
7000 H.P., which were followed by ships of the 
8000-ton ‘* India ” class in 1896 and 1897, and by the 
‘“M” class ships of 10,500 tons in 1903 and 1904. 
The later developments in the fleet of the P. & O. 
Company, which include the electrically propelled 
‘“* Viceroy of India,” of 20,000 tons, in 1929, and the 
‘* Strath ” liners, the latest of which is the ** Strath- 
eden,” of 23,000 tons, with turbines of 24,000 S.H.P., 
are well known to our readers. These liners have 
brought the company into the forefront of British 
shipping. 


French Rail and Road Traffic Plans. 


ACCOMPANYING the French decree for the constitu- 
tion of a national railway company there is another 
in which the competition of road hauliers is dealt 
with and which provides for the creation of a Superior 
Transport Council which will absorb the existing 
Superior Railway Council and the road and rail 
co-ordination committees. The object of this new 
Council is to prepare a general co-ordination in the 
national interest of all the different methods of trans- 
port, including aviation and coastal traffic, and it 
will be invested with the fullest powers to deal with 
all problems concerning transport generally. Plans 
for the reorganisation of subsidised passenger road 
transport services within the departments or counties 
will be prepared by the general councils, which are 
practically equivalent to County Councils. Local 
railways which cannot compete with motor omni- 
buses will be transformed in collaboration with the 
railways interested and the technical committees. 
Public lorry transport within the departments will 
be left practically free because the distances are short 
and the services do not compete with the railways, 
but for long distances public goods transport is 
already strictly regulated, and the only serious diffi- 
culty lies in the competitive rates, which it is pro- 
posed to avoid by requiring all public road hauliers 
to group themselves into associations, so that the 
State will have a more effective control over the appli- 
cation of the rates to be agreed upon. In the same 
manner, difficulties that have arisen in connection 
with inland water transport will be settled. The 
entire reorganisation will be in the hands of the 
Superior Transport Council, which will aim at con- 
solidating all forms of transport into a homogeneous 
system. 


Access to Raw Materials. 


On Tuesday evening, September 7th, the full 
report of the League of Nations Raw Materials Com: 
mittee, which was appointed to study the problem of 
access to raw materials, was published in Geneva. 
It is admitted by the Committee that any difficulties 
in the supply of raw materials only occur because of 
the uneven distribution of such materials. Any 
country needing raw materials can obtain large 
quantities without difficulty if it is in a sound financial 
condition. Difficulties do occur, however, when a 
highly industrialised country finds itself in need of 
certain indispensable raw materials and at the same 
time is experiencing difficulties in its finance. It is 
admitted by the Committee that the movement of 
capital which certain countries need is hindered by 
the fear that the capital lent will be used for non- 
pacific purposes. An important conclusion which 
the Committee reaches is that the majority of raw 
materials are produced in sovereign countries rather 
than colonial countries, the only exceptions being 
palm oil, rubber, and copra. At present the total 
production of commercially important raw materials 
in all colonial countries is not more than about 3 per 
cent. of the world’s production, and is therefore 
relatively unimportant. It is pointed out by the 
Committee that Dominions and other self-governing 
countries are not included in these estimates. ‘The 
conclusion arrived at is that difficulties of supply 
exist, but are by no means insuperable. Difficulties 
with regard to payment, however, are far more 
important, and are not so susceptible to an easy 
solution. In the Committee’s opinion therefore the 
only general and permanent solution of commercial 
access to raw materials is to be found in a restoration 
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steamer “‘ William Fawcett,” a ship of 206 tons, 





of international exchanges on the widest basis. 
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Super Tension Cables. 


No. 


(Continued from page 247, September 


S shown by Brazier,* the stability of a cable 
dielectric depends both on the maximum stress at 
which it is operated and on the voltage applied to the 
cable. When therefore pressure is employed to produce 
cables for 132 kV and more, it is essential, as already 
indicated, toexamine the question of thermal stability. 
In Fig. 44 is shown the curve of power factor against 
temperature, obtained on an impregnated pressure 
cablet by asuitable design of impregnating compound 
and paper. The curve was taken with a maximum 
stress of 113 kV/cm., and since it was obtained with 
sheath heating, the whole of the cable was brought 
up to the specified temperature, thus making the 
test more sensitive than with conductor heating, as 
the temperature rise of much of the dielectric is then 
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{4 Fic. 44—POWER FACTOR TEMPERATURE 
CHARACTERISTIC 


often negligible. While the flatness of the power 
factor/temperature curve ensures complete elimina- 
tion of risk of thermal instability, the low level of the 
curve, namely, 0-0025 per cent., gives a low total 
energy consumption in the dielectric, a matter of 
importance in high-voltage cables, as it results in a 
low conductor temperature rise due to voltage only. 
With a cable on a test voltage of 260 kV, it does not 
require a great increase in the power factor of the 
dielectric for the temperature rise due to voltage 
only to monopolise a considerable proportion of the 
usual current-carrying capacity of the cable. 
Itisnecessary with these impregnated pressurecables 
for the lead sheath to be mechanically reinforced, so as 
to be capable of withstanding the high internal gas pres- 
sure. The reinforcement is obtained by winding on the 
lead sheath metallic tapes which must be non-ferrous in 
the case of single conductor cables, and arrangements 
must be made to ensure adequate overlapping of the 
tapes, so that the lead cannot flow between gaps. 
To protect the lead sheath from local damage, it is 
also usual to provide a bedding between the lead 
sheath and the reinforcement tapes. If by any 








Fic. 45—SEALING TERMINALS 


movement the cable can increase its internal volume, 
the energy of the gas within the cable will, of course, 
be increased. Hence there will be a tendency for the 
cable to move in any manner which will result in an 
increase of the internal volume. Where the cable 
reaches a sealing end (Fig. 45) the end forces due to 
the pressure will tend to stretch the cable longi- 
tudinally, but these forces are easily dealt with by the 
weight and permanent fixing of the sealing end. 
Where the cable is bent, it is also clear that the un- 
resolved component of the internal pressure in the 
direction of the cable on each side of the bend will 
tend to produce an extension of the cable, so that the 
cable on the bend is forced outwards from the centre 
of the bend. Where the cable passes through a 
vertically upturned curve in order to enter the sealing 
end, it is essential that the cable should be firmly 
and rigidly supported. 
* Journal, I.E.E., vol. 77, 


{ See previous article. 





1935, page 104. 
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3rd.) 


Where a cable is laid on a straight run an 
increase in the internal volume can then occur 
if the cable tends to snake, and it is desirable 
that the cable should be firmly anchored in 
position over the whole run with great mechanical 
rigidity. This can be done over the normal trench 
portion of the run by paying suitable attention to 
filling in the trench, but where the cable is exposed 
on rising to the sealing end or in any other way, the 
cable must be firmly and rigidly supported on a 
mechanical structure throughout the whole length of 
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periods, and the added danger of flying splinters in 
the event of a burst, no great attempt has been made 
in the case of the sealing end to use porcelain as the 
pressure retaining insulator. Bakelised paper insu- 
lators are employed with a shrunk-on ring, as in 
Fig. 50. Another method of securing the desired 
results is shown in Fig. 51. In this case an outer 
bakelised paper tube with purely mechanical fixings 
is used to enable end pressure to be exerted on the 
pressure retaining tube, thus providing the force 
necessary to retain and seal the pressure within the 
tube. Although this method is satisfactory, it involves 
an increase in the radial dimensions or a sacrifice of 
the electrical efficiency of the internal arrangements. 
As the whole device has to be covered by a porcelain 
insulator for waterproofing, the wastage of radial 
space is not a matter to beignored. The stress cone is 


designed for a uniform longitudinal stress along the 
curved surface in the direction of the paper insulation 
of 2-4 kV/cem., 


while the radial stress at the lp 
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FiG. 47—BARRIER JOINT FOR IMPREGNATING PRESSURE CABLE 


the exposed portion. When insufficient attention 
is paid to this matter, extension of the cable occurs 
after many months of testing, and the movement 
is accompanied by sufficient energy for the conductor 
to be pulled out of the ferrule at the sealing end 
or joint. 

Improvement can obviously be obtained by 
increasing the longitudinal rigidity of the cable and 
special methods of reinforcement have been devised 
with this object in view. Mechanicai protection of 
the reinforcement can be obtained by employing a 
second lead sheath covered with the usual water- 
proofing servings, but with modern improvements 
in the application of these servings there is no reason 
why they cannot be applied directly to the reinfore- 
ing tapes, when a second outermost sheath becomes 
unnecessary. 

Joints in these pressure cables may be of two kinds. 








Fic. 46—COMPLETE TERMINAL EQUIPMENT 


In the straight through joint there is a free passage 
of gas from one side to the other; in the barrier 
joint the only gas passage is through an external 
tube, thus providing for the insertion of suitably 
operated check valves, remote pressure indicators, 
and other devices connected with the servicing of the 
cable in the event of an electrical or pneumatic 
failure. A complete terminal equipment for a feeder 
installation is housed inside the stand supporting 
the sealing end, as shown in Fig. 46, in which the gas 
cylinder, pressure-reducing valve, and _ pressure- 
operated switch are to be seen. 

In Fig. 47 is shown a barrier joint suitable for the 
Callender impregnated pressure cable. The pencilling 
of the dielectric is designed to ensure that no large 
radial gaps in the papering system can occur, even 
when the dielectric as a whole is subjected to dis- 
turbance by small movements of the joint or cable 
or other reasons. The stress cone profile is calculated 
to give a longitudinal stress along the surface of the 
curved electrode, but in the direction of the paper 
laminations of 2:4 kV/cm. A permissible ferrule 
stress of 45 kV/cm. at working voltage deter- 
mines the joint diameter. The ferrule has the 
same dimensions as the conductor, and con- 
tinues smoothly to the conductor surface. The 
illustration, Fig. 48, shows a jointer preparing a 
cable end for a 260-kV terminal, and Fig. 49 a 
cable entering a joint bay. 

On account of the uncertainty of the behaviour of 
porcelain wheri subjected to tensile forces over long 








of the cone where it leaves the paper surface 
is controlled to 8-5 kV/cm. On the highest voltage 
sealing ends the stress cone profile is designed to 
control 50 per cent. of the total voltage. The flash- 
over path is designed for an average stress of 
1-5 kV/cm. As the interior of the bakelite is not 
filled with compound, the resistance to flash-over is 
provided by the gas pressure alone. 

The lead plumb is an important component in both 
the joints and the sealing ends in the complete sealing- 
up ofthe pressuremedium. Henceithas been necessary 
to pay special attention to the development of plumb- 
ing methods which will not only ensure plumbs that 
are non-porous, but which will retain the necessary 
mechanical strength for indefinite periods. Experi- 
ment has shown that plumbs suitably made and 
adequately protected from all mechanical strains, 
other than those due to the pressure of gas within the 
system, will give entirely satisfactory service. It is 
necessary in order to protect the plumb from undue 
mechanical strains for the joints and sealing ends, 
and also the sections of the cable adjacent to them, 
to be rigidly clamped to a firm mechanical base before 
the plumbing operation is begun, so that when the 
plumb has been completed it is impossible for 
mechanical disturbance to throw any additional 
strain on it. 

With cables of this type, the makers explain, prac- 
tically no complexities are added to the work of 








FiG. 48—PREPARING CABLE END FOR 260-KV 
TERMINAL 


installation, for the cable is handled exactly as an 
ordinary solid cable. The only point that requires 
attention during installation is that of regularly 
supporting the cable and joints in the manner dis- 
cussed. Although the completed installation is 
normally gas-tight, it is desirable to leave a cylinder 
of compressed gas permanently connected to the 
cable through a pressure-reducing valve, arranged 
automatically to maintain the cable pressure at the 
correct value. Apart from many detail differences, 
two main methods are available for gas leakage 
detection, and the use of one or the other depends 
on whether the cable is double or single lead-sheathed. 
Where a double lead sheath is employed, Dr. 
Dunsheath has suggested that the space between the 
two sheaths forms a convenient chamber for the 
collection of gas from any leakage in the installation, 
however small, and by integration sufficient pressure 
may in due course be built up within this space to 
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operate a device at the adjacent joint, which, through 
a pilot cable, gives an indication at the power station 
of the position of a faulty cable length. It is, however, 
clearly desirable that the devices at the joints should 
be capable of intermittently releasing the pressure 
building up in the space between the two sheaths, 
otherwise it would become imperative to expose the 
cable immediately a leak occurred in order to prevent 
a rupture of the outermost sheath. 

When a single lead sheath is employed, leak loca- 
tion must depend upon sectionalisation of the cable 
by means of automatically operated or remote- 
operated valves in conjunction with barrier joints. 
Where in normal operation there are no restrictions 
to the free flow of gas from one side of the barrier 
joint to the other, the automatic valves must be 
flow-operated. In this case if a burst of the lead 
sheath occurs, there is a rush of gas, which will have 
the effect of closing down the two nearest automatic 





Fic. 49—CABLE ENTERING A JOINT BAY 


valves, and this will, of course, be associated with the 
operation of the remote-indicating devices in the 
power station. 

In the restricted flow system the barrier joints are 
permanently associated with restrictors, and in this 
case when a burst occurs a pressure drop is imme- 
diately caused on two adjacent sectionalising joints, 
and this may be utilised automatically to close the 
valves. In order to ensure the location of a very 
small leak, it is necessary with both systems to 
provide for the remote closing of all barrier joint 
valves. Pressure difference devices across the barrier 
joints in conjunction with remote-indicating appa- 
ratus in the power station then give the necessary 
location of the section of the cable which begins to 
fall in pressure when all sectionalising valves have 
heen closed. 

These auxiliary components are only for the cable 
protection during fault conditions, and are in no way 
concerned with the normal operation of the cable. 
Both in installation and in operation, the Callender 
impregnated pressure type of cable is claimed to 


Protective Coverings 
2nd. Lead Sheath 
Copper Woven Fabric Tape 
Brass Tapes 





Non Fibrous 
Sheath \ 








/ 











Copper Woven Fabric Tape 
Ist. Lead Sheath 








pete fe cay Se 


/ x 


\ 
\ . / 
i. / 
4 











gas space within the dielectric to that of the thickness 
of the individual papers. 

The pre-impregnated paper of which the dielectric 
is composed varies in thickness from 1} mils at the 
conductor surface to 5} mils at the outer dielectric 
screening, and is applied with normal manufacturing 
lays and with normal gaps between adjacent edges 
of the paper laps, viz., 3 to 6 per cent. of the paper 
width. The outer boundary of the dielectric is 
screened with a 3 mil copper tape applied with over- 
lap and the lead sheath is applied over this with a 
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Fic. 50—DETAILS OF SEALING END 


20 mil diametral clearance. Over the lead sheath 
a copper wire woven fabric tape is applied to provide 
a bedding for the application of two metallic rein- 
forcing tapes, and then either a second lead sheath 
and the usual protective tapings are applied or a 
special non-fibrous tape and protective tapings. 
A telescoped view of the cable is given in Fig. 52, 
and longitudinal section showing gas-filled gaps 
in Fig. 53. The cable can be made in the 
single-core, three-core 8.L., or three-core screened 
form, and in the latter case the conductors can 
be shaped for economy. After the cable has been 
laid and} jointed, the] interior of the first lead 





The reinforcement is only stressed within its elastic 
range of stress, and no working of the lead sheath 
beyond that limit can occur. The cable can be 
heated to 100 deg. Cent. without fear of drainage of 


the compound from the pre-impregnated paper 
dielectric. 
The following is the specification for the 132-kV, 
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Fic. 51—ARRANGEMENT OF BAKELITE TUBE 
WITHOUT CLAMPS 


0-3 square inch, single-core, double-lead-sheathed, 
gas-filled Glover cable for the Central Electricity 
Board :—- 
Diameter. 
0-3 square inch strand, screened with two 
perforated and one unperforated raat 
nated metallised paper . } 0 
Radial thickness of impregnate od ‘paper 
dielectric 0-610in. 
Dielectric screened with a 3 mil copper tape 
applied with 10 to 20 per cent. overlap 
Sheathed with pure lead to a radial thickness 
of 120 mils minimum ... 2 
Lapped over lead with a copper woven fabric 
tape double brass tape armoured, lapped 
with a copper woven fabric tape 
Sheathed with pure lead to a radial thickness 
of 90 mils minimum. 2-550. 
Compounded over lead, lapped with a 15 mil 
Guttaroid (non-hygroscopic) tape applied 
with 50 per cent. overlap, cotton taped, 
compounded hessian taped, prea? 


715in. 


250in. 


and whitewashed overall ... ... 2+740in. 
Stability tests have been carried out on 
factory lengths of cable laid and jointed under 
service conditions. A length of cable’ was 


run for forty-two days at a maximum stress of 
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Fic. 52—TELESCOPED VIEW OF GAS-FILLED CABLE 


have the simplicity of the solid cable and to be well 
suited for 132-kV and higher voltage feeders. 

The mile length of 132-kV gas-filled cable to 
be tested by the Central Electricity Board is 
being supplied by W. T. Glover and Co., Ltd. It con- 
sists of a screened stranded conductor, insulated with 
pre-impregnated paper strips, applied in air and then 
lead sheathed and reinforced with metallic tapes. 
A second lead sheath or protective tapes may be pro- 
vided. After it is stranded the conductor is passed 
through a solid die which smooths out the corruga- 
tions and provides a flat bed for the application of 
two or three thin metallised paper screenings, which 
serve the purpose of screening the interstitial spaces 
between the wires in the outer layer of the strand, of 
presenting a smooth cylindrical surface to the dielec- 
tric, and of limiting the maximum dimension of any 
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sheath is charged with dry nitrogen at a pressure ot 
200 lb. per square inch gauge, vid special gas feeding 
mains in close proximity to the sealing ends, and is 
then sealed off by a valve. The cable then works as 
a normal solid type cable- without reservoirs or 
accessory apparatus. 

On the electrical side the basis of the design is such 
that no ionisation can occur under service conditions 
up to 100 deg. Cent. maximum conductor temperature, 
at a voltage lower than at least twice the operating 
voltage. The maximum gas pressure so far used is 
200 lb. per square inch, and at this pressure it is 
permissible to work at a maximum stress of 85 kV/cm. 
Sufficient gas space is provided within the sealed off 
sheath to limit the pressure rise created by oil expan- 
sion under increased temperature to a value which 
can be safely handled by the reinforced lead sheath. 
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Fic. 53—LONGITUDINAL SECTION OF CABLE SHOWING GAS-FILLED GAPS 


with daily temperature cycles up to 
70 deg. Cent. maximum conductor temperature 
without showing the slightest sign of ionisation. To 
demonstrate the inherent soundness of the physical 
design of the cable, a length was run for nine months 
at an internal gas pressure of 350 Ib. per square inch, 
with daily temperature cycles up to 70 deg. Cent. 
maximum conductor temperature without trouble. 
With daily temperature cycles up to 100 deg. Cent. 
maximum conductor temperature, a length of cable 
was run for 120 days at a maximum stress value of 
112 kV/cm. without sign of deterioration. 

A stability test has been carried out on a 132-kV 
0-2 square inch, single-core, gas-filled cable, with 
0-65in. radial dielectric operating at a gas pressure 
of 200 lb. per square inch and with 1-1 times the 
working voltage continuously superimposed. The 


140 kV/cm. 
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cable was subjected to three eighteen-hour tempera- 
ture cycles per week, in which the conductor was heated 
to 85 deg. Cent. maximum temperature and power 
factor voltage tests were taken at the cold tempera- 
ture up to twice working voltage, when no signs of 
ionisation were detected. Power factor/voltage tests 
were also taken at temperatures up to 85 deg. Cent. 
and up to twice working voltage. The power 
factor/temperature curve was practically flat up to 
85 deg. Cent., as was the power factor/voltage 
curve at that temperature. Examination of the 





cable, two indoor and two outdoor sealing ends 
and a joint, after approximately seven months of 
such testing, revealed no signs of ionisation or de- 
terioration. The chief feature claimed for this type of 
eable is that while it is of the non-deterioration class, 
no accessory apparatus or reservoirs are necessary. 
The cable is also claimed to be eminently suitable for 
running in vertical positions without fear of compound 
drainage, and without risk of hydrostatic pressure 
developing and it can be heated to 100 deg. Cent. 
(To be continued.) 








Air Conditioning in a Hong Kong Bank. 


By C. A. MIDDLETON SMITH, M.Sc., M.I. Mech. E., Taikoo Professor of Engineering, Hong Kong. 


No. 


aH. 


(Continued from page 260, September 3rd.) 


THE SATURATED ATMOSPHERE. 

pte let us consider the work which this plant is 
iN designed to perform. It was assumed that the 
extreme condition of the outside air in Hong Kong 
would be 85 deg. Fah. and 90 per cent. relative 
humidity. According to the Carrier psychometric 
chart, under these conditions each pound of dry air 
contains 162 grains of moisture. It is desired to 
maintain the air within the building at a constant 
condition all the year round, and that the conditioned 
air shall be maintained at a temperature of 75 deg. 
Fah. and 70 per cent. relative humidity, 7.e., each 
pound of dry air to contain 90 grains of moisture. 
Thus each pound of conditioned air inside the building 
must be at a temperature 10 deg. Fah. lower than the 
outside air, and must contain 72 grains less moisture. 
In other words, on a day with the above outside 
air conditions, there would be about 1750 Ib. less 
weight of water vapour in the air inside the building 
than there would be if there were no air conditioning. 
Under such conditions the power load is mostly used 
for condensing and cooling water vapour. 

Each separate air-conditioning scheme involves a 
large number of variables, and in consequence must 
be designed and estimated in great detail. The actual 
fabric losses of the building, the effect of the sun on 
roof and walls, the number of people working in the 
building, and the number passing in and out are all 
factors in the problem. 

It must be emphasised that the atmosphere in 
Hong Kong often contains a great deal of moisture. 
During a year the maximum figure (during July), as 
given by Mr. Lewis at the steel works in Glasgow, 
was 6-5 grains per cubic foot of atmosphere. In 
Hong Kong there is at times 18 grains of water vapour 
per cubic foot of moist atmosphere.{ There seems to 
have been success in estimating all of the factors 
mentioned above, as the Hong Kong Bank plant has 
been able to deal with more extreme conditions than 
those mentioned above, without any rise in the tem- 
perature or humidity of the air inside the building. 

Although the volume of air circulated per minute 
is about 229,000 cubic feet, of that amount the fresh 
air supply is 18,000 cubic feet, or, say, about 8 per 
cent. of the circulated air, the remainder being air 
from inside withdrawn, cooled, &c., and used again. 
This new air corresponds to the rate of ventilation 
required in provincial cinemas in England, but in 
those cinemas it is not usual to provide air con- 
ditioning. The ventilation air used in England 
ensures tnat the temperature,in the cinema does not 
rise too much. As air conditioning deals with the 
heat factor, in the Hong Kong Bank building it will 
be realised that the quantity of outside air provided 
is generous, and gives a healthy atmosphere, with 
more than usual ventilation. 

When the plant was installed it was estimated that 
the maximum load required under extreme conditions 
of outsidé air would be about 550 E.H.P. That load 
has often been exceeded. The local records have 
shown higher humidities and temperatures than were 
estimated. The extra load has been carried in a 
satisfactory manner. The plant has now been at 
work more than a year. At times, in April and 
August, the months that usually have most extreme 
atmospheric conditions, the maximum load has 
reached as much as 650 kVA. The power factor 
varies with the load from 0-95 to 0-91. It is probable 
that in a new building the walls “‘ sweat,” and it 
will be of interest to see whether after a year or more 
the maximum and average load lessens. 


THE WorkKING Loap. 


A study of the records kept by the resident engi- 
neer in the bank building made me realise that, even 
after an experience of twenty-five years in Hong 
Kong, my general impressions of local atmospheric 
conditions throughout 1936 were not entirely reliable. 
During the months when the local climate conditions 
are at their worst, the power demanded by the plant 





{ Care should be taken in reading psychometric charts. One 
chart gives the grains of water vapour per cubic foot of dry 
air; another type gives the grains of water vapour per cubic 
foot of saturated air. 





is at a maximum, but there was a greater demand on 
the NH, compressors for a much longer period 
throughout the year than my impressions of local 
conditions caused me to expect. It surprised me 
that it had been necessary in the bank building to 
run even a small portion of the refrigeration plant 
during our winter months, during which there are 
days when we think the climate ideal! But, of course, 
we forget that the building is almost like a sealed 
box. About 18,000 cubic feet of outside air per 
minute are admitted into a building containing 
2,300,000 cubic feet of air. That corresponds to 
600 cubic feet of fresh air per hour per head on 
the estimated number of occupants. That fresh air 
supply means 2,300,000 cubic feet of outside air is 
sent into the building in just over two hours, but at 
the same time the occupants of the building are giving 
out heat and moisture. 

The quantity of moisture, heat, and dirt given out 
into the atmosphere in this building, which is occupied 
by a large number of people, surprised me. 

It appears from the records taken in the building 
that the worst local atmospheric conditions were in 
August, and during that month about 260 per cent. 
more power was used than in January. It must be 
remembered, however, that in January the air is 
heated, and although heating is not so expensive as 
cooling and dehumidifying air, the total annual cost 
of maintaining stable atmospheric conditions within 
the building throughout the year is not entirely due 
to the cooling plant, but includes the cost of heating 
the air supplied during the winter months. That 
heat is due primarily to oil fired in boilers. 

It will be realised that only a,part of the electric 
power consumed each day is used by the NH; com- 
pressors. At the Equator the daily load would be 
practically constant throughout the year, but for a 
short time in the winter Hong Kong atmospheric 
conditions are very pleasant. On the other hand, 
owing to the granite formation of the hills around 
the harbour, there are periods when the atmospheric 
conditions in Hong Kong are worse than, say, in 
Singapore. 

It is probable that after some time the average 
monthly load will decrease. There must be a certain 
amount of drying out of moisture in the walls of a 
new building, and this moisture must affect the load 
on the plant. During the first year or two in the 
running of any such plant adjustments must be made 
as the result of experience of local conditions. Taking 
all these facts into consideration, it seems probable 
that the average monthly load will be reduced as 
time goes on. 

The diagrams (Fig. 6) give a good idea of the 
usual routine of working the plant on a typical 
day in summer and in winter. It is more or less on 
a maximum load during any twenty-four hours from 
about 7 a.m. until 4.30 p.m. The peak load is reached 
at mid-day. After 4.30 the load falls gradually until 
about 7 p.m., when certain conditioners are cut out, 
and only those required for residential flats are 
operated. 

During a typical day in the coolest and driest 
month of the year (January), the maximum con- 
sumption of electric power was from 8.30 a.m. to 
4.30 p.m., and was about 450 kVA. 

In August, on a typical day, the maximum load 
occurred during about the same period, but reached 
just over 600 kVA. It will be noticed that there is 
a great difference in the demand for power between 
4.30 p.m. and 8.30 a.m. on typical days in these two 
months. 

The air temperature and humidity curves (Fig. 7) 
during a week in August show how rapidly the relative 
humidity of the air inside the building rises as soon 
as the plant is shut down, and no conditioned air is 
supplied to a section. 

The curves show the records of temperature and 
relative humidity (R.H.) taken during the whole of 
one week in August, 1936, in various parts of the 
building together with the record of the outside 
atmosphere. They reveal the fact that the average 


R.H. for the atmosphere outside the building varied 
from as high as (almost) 100% (saturation) in the early 
part of the week, to just over 60 R.H. towards the 





end of the week. The outside air temperature varied 
during the week from about 78°F. to 90°F. The 
maximum air temperature is usually at mid-day. 

An examination of corresponding curves for air 
contained in the various sections of the building, 
during the same week, shows that although the tem- 
perature of the air in all sections of the building kept 
fairly constant night and day throughout the whole 
week, the R.H. in the sections supplied by con- 
ditioners No. 1 to No. 5 varied during 24 hours. The 
curvesshow clearly when the plant was notin operation 
during each 24 hours, for the R.H. quickly increased 
when the plant was shut down in the evening, and 
decreased when it came into operation in the morning. 
There was, however, a great difference in the curves 
for the big Banking Hall (section No. 2) and for 
smaller offices (section No. 5); in the latter section 
the rapid rise in R.H. as soon as the plant is shut 
down is revealed. The much larger volume of air in 
the Banking Hall is the reason for the contrast. The 
extreme right-hand part of the curve shows the high 
R.H. from mid-day Saturday to Monday morning when 
the air-conditioning plant was not in operation. The 
low R.H. shown in the curve was recorded when the 
plant was in operation. 

The curve for Section 6 of the building shows the 
effect of continuous running of the air conditioner. 
The R.H. and air temperature curves in that section 
show that both were kept fairly constant. 


Heat rrom Humans. 


A cinema is the simplest form of air conditioning, 
as only one room has to be considered. For a theatre 
of 1000 seats the air washer or conditioner would be a 
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large steel chamber about 9ft. long, 8ft. high, and 8ft. 
wide. It would require about 20,000 gallons of water 
per hour at about 44 deg. Fah. for normal working. 
Water is delivered to the spray nozzle at about 30 Ib. 
per square inch. 

A rough idea of the heat to be removed per hour 
from such a theatre, in addition to the heat which 
must be abstracted from the fresh air admitted, 
which must be cooled and dehumidified, will be 
obtained from the following figures. 

Investigations have shown that an adult radiates in 
the form of latent and sensible heat about 400 B.Th.U. 
per hour, giving out about 700 grains of moisture by 
respiration. The heat leakage through walls, &c., 
in the cinema is about 60,000 B.Th.U. per hour. 
The heat given out by illumination is about 30,000 
B.Th.U. per hour, and the heat of circulating fans 
about the same. So that a total of 520,000 B.Th.U. 
per hour is due to these causes, sufficient to melt 
3600 Ib. of ice in one hour. In addition, heat must 
be abstracted from the outside air that is admitted 
to supply the needed oxygen. In a cinema that may 
be as much as 25 per cent. of the air supplied to the 
washer, but in a much larger building with fewer 
people, it is sufficient to have only about 1 per cent. 
of the air supplied to the washer admitted from the 
outside atmosphere. All of the above factors vary 
with local conditions. 


Facts AND PREJUDICE. 


There are always to be found critics of any innova- 
tion. There are no fiercer opponents of change than 
typical ‘‘ Old China Hands,” the name given to 
Europeans who have resided for many years in China. 
The innate conservatism of the mind of the average 
Britisher is, as it were, reinforced by long contact 
with a race that—until very recently—was opposed 
to change. And so, amongst the older generation of 
Europeans in the Far East, there are critics who scoff 
at ‘the new-fangled ideas” which are changing 
China. The younger generation of Chinese and 
Europeans admire the enterprise and courage that 
was shown by those responsible for the decision that 
the most magnificent building in Hong Kong should 
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be air conditioned. It is my firm conviction that this 
new building and its modern equipment has greatly 
added to the prestige of the premier British bank in 
China. 

An “ Old China Hand,” who visits the bank about 
once a month, complained that “the air inside is 
most offensive ; it smells badly and must be un- 
healthy.” After cross-examination, it transpired 
that it was the supply of ozone that caused the 
critic to go so far as to call the inside air ‘“‘ poisonous.” 

Of course, the explanation that the inside air is 
far more healthy for humans than outside air was not 
helieved. He was told that the ozone supplied is a 
disinfectant and kills the germs that might otherwise 
kill him! Many people notice the smell caused by 
the ozone that is supplied to the London tubes. It 
is not really offensive and the disinfection is well 
worth any small inconvenience caused by the smell. 
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Of course, everyone at work in the building com- 
plained when a vital portion of the plant ceased to 
function for a week. The relative humidity and 
temperature figures for inside the building were 
rather better than those for the outside atmosphere, 
as although the refrigerating plant was out of action, 
the washers and fan were in operation. At times, 
when the outside air was at 92 deg. Fah. and 75 R.H., 
the air inside was kept at 80 deg. Fah. and 82 R.H. by 
the conditioners. It was lower in temperature and 
with less moisture in it. 

The practical results obtained are of importance. 
There can be no doubt that, in due course, accumu- 
lated data and the experience of engineers in charge 
of these plants will result in improvements and 
economies. The engineering profession will in the 
meantime endorse the verdict of the great majority 
of people in Hong Kong, who have visited the bank 
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This ozone (O3) is produced by high-tension sparks, 
&e. The small plant manufacturing it in the bank in 
Hong Kong is placed in the engine-room. About one 
part of ozone to 2} million parts of air is supplied. 

Unusual difficulties face engineers in the Tropics. 
The following cause of a breakdown in supply of con- 
ditioned air in connection with this plant could hardly 
have been anticipated. In August, 1936, Hong Kong 
was struck by a typhoon of such force that great 
damage was done and seventy-eight people were 
killed. The circulating pumps and motors were 
flooded with sea water that leaked into the pump 
house because the abnormal height of the seas in 
the harbour covered the sea wall. It took some days 
to repair the pump motors, &c. It was then discovered 
that many thousands—possibly millions—of shell- 
fish had developed out of some germ-like sea life, 
almost too small to be seen, which came in with the 
typhoon seas into the sump in the pump house. 
During the normal working of the plant the sea water 
passes rapidly through the circuit and out again into 
the sea. The tiny “sea bugs ” have then no time to 
develop into shell-fish in the water circuit. But in a 
week they became a mass of shells that choked the 
suction pipe and caused much anxiety and strenuous 
work. They were also found in the compressor 
water jackets. It took some time to discover and to 
eliminate these shell-fish from the circulating water 
circuit. Precautions against any repetition of this 
trouble have been taken. 





building and have expressed their admiration for the 
enterprise of those who decided to install the plant. 


HEALTH AND HuMAN EFFICIENCY. 


Occupants of rented offices and the bank employees 
have informed the writer that they have derived much 
greater benefits from the new air conditions in the 
building than they anticipated. The records show 
far less absence of workers due to sickness. Hong 
Kong doctors agree that air conditioning does improve 
general health. Amongst the critics who complain 
are individuals who have passed rapidly in and out 
of the building. They have experienced the sudden 
change in temperature on very hot days; there is 
some difference of opinion as to whether the inside 
temperature should at any time be as much as 10 deg. 
below that of the outside air. The removal of water 
vapour is much more important than a reduction in 
temperature. 

The human machine is very sensitive to sudden 
temperature changes. The design of certain cinemas 
in the U.S.A., in which air conditioning is arranged, 
permits those entering the main hall to pass to their 
seats through three or four lounges. So that if the 
outside air is at 90 deg. Fah. and the inside air is 
maintained at 75 deg. Fah., the body can adjust its 
mechanism, gently and more pleasantly, by a less 
rapid temperature fall then the sudden drop of 
15 deg. Fah. 

The cost of the plant increases with any increase 


in the assumed extreme outside air conditions. It is 
curious to notice that different contractors for these 
plants in Hong Kong have assumed different extreme 
atmospheric conditions, and in consequence have 
offered plants of varying capacity for the same con- 
tract. It is obvious that if less extreme atmospheric 
conditions are assumed the cost of the plant will be 
less. Experience will provide valuable data on this 
matter. 

It is, of course, much more satisfactory to design 
a building for air-conditioning equipment than to 
arrange for the plant to be installed in a structure 
erected without any idea of such an improvement. 
That fact is mentioned to explain to a correspondent 
that unless all windows are air-tight and special doors 
fitted air from outside leaks in rapidly. In my office 
in the University there was air leakage during tests 
recorded with the small portable plant, and that 
explains the excessive quantity of water condemsed. 
A purchaser of one of these small plants complained 
that it did not cool his room. It was found that he 
kept the door open to be sure of fresh air! ‘‘ You 
cannot expect a 1 H.P. machine to cool all Hong 
Kong ” was an engineer’s comment. ; 


THE RESULTS OF EXPERIENCE. 


There are two outstanding facts about this large 
installation in the bank building. One is that the 
occupants of the building are convinced that they 
have reaped great advantages because of air con- 
ditioning. A lawyer in a rented office summed up 
the contrast between his general state of energy in 
the old style fan-cooled office and his new style 
atmosphere in words something like the following : 
‘** When I leave my office in the bank at 5 p.m. 1 
don’t feel weary. I go straight home. In the old 
days, in summer, I was fagged out—nervous 
exhaustion. My first thought was a whiskey and 
soda in the club to revive me enough to get home. 
I don’t seem to need it nowadays.’ He said that his 
general health is much better and that he is able to 
get through much more work in the bad summer 
months than under the office atmospheric conditions 
in former years. 

The other fact is that, but for the week out of 
action due to the typhoon flood, the complicated 
plant has been working continuously. That is a 
tribute, not only to the makers of the machinery, but 
to the resident engineer, who had to overcome unusua! 
difficulties, many of which were unexpected and due to 
local conditions 

During the whole of 1936 it was not found to be 
practicable to maintain the desired inside air con- 
ditions in the winter without running an NH; com- 
pressor on light load. The climatic conditions in 
Hong Kong change rapidly; even in the winter 
months the humidity is often fairly high. It has been 
shown by experience that if the water supplied to 
the conditioners exceeds 52 deg. Fah. the humidity of 
the air inside the building is too high. When air 
leaves the conditioner at 52 deg. Fah. it enters the 
big banking hall at 60 deg. Fah. and 81 R.H. 

A most surprising fact is revealed by the colour of 
the fresh water circulated over the evaporators and 
through the sprayers; it is the amount of dirt 
removed from the air in circulation within the 
building. The windows of the building are kept 
closed. The dirt is due to individuals entering the 
building with dirty boots, smoking, &c. The fresh 
air from outside, constantly supplied to the inside, is 
filtered before entry. It is the air within the building, 
in circulation through the sprayers, &c., that gives to 
the fresh water—originally clear—a dirty muddy 
appearance in quite a short time. It is almost 
incredible that there is so much dirt in suspension in 
air within a building. The whole of this water is 
changed once a month. 

The sequel is equally surprising. A pile of paper 
was left on a desk in an office inside the building for 
months. There was not a speck of dust on them. 
The dirt carried into offices in this building on muddy 
boots, &c., disintegrates and mixes as dust with the 
air; it is then carried out by the air in circulation 
and removed in the washers and has no opportunity 
to settle as dust. That must reduce the cost of 
cleaning offices, &c. 


Tropica, SEA WATER. 


There are no fans in offices to make paper-weights 
essential, as in other buildings where fans only are 
used to cool the workers. There is no dirt on the 
furniture in the bank building, for dirt is removed in 
the air, which is cleaned by the water circulated 
through the conditioners. That water that cleans 
the air cools it, and reduces the water vapour content 
per cubic foot of air. Incidentally, it may be men- 
tioned that fairly constant temperature conditions 
and dry air reduce the depreciation of furniture, 
books, and decorations in offices in the tropics. 

As far as the writer has been able to ascertain, 
this air conditioning installation is one of the largest 
in the world, and is almost certainly the largest for 
an office building in the British Empire. It is not 
surprising therefore that during the first year of 
running unexpected difficulties were experienced. 
For example, the contractors did not expect such 
rapid corrosion of the steel NH, condenser tubes, 
due to the action of the sea water circulated over 





them. Some of these tubes failed after about fifteen 
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months, instead of lasting six or seven years, as was 
anticipated. There seems to be some curious charac- 
teristic of Hong Kong Harbour water which causes 
rapid corrosion, although all tropical waters increase 
corrosion. The higher temperature of the water 
inereases corrosion ; excessive deterioration has been 
noticed in connection with steel used in local piers. 
These condenser tubes corroded very rapidly. 
Whether any alloy steel tubes would be more econo- 
mic¢al is a matter that may be worth consideration. 

New tubes were necessary and there was some diffi- 
culty in obtaining in Hong. Kong those suitable for 
the purpose. Finally, boiler tubes, not entirely 
satisfactory for this purpose, obtained from local 
dockyards, were used as a makeshift. This is men- 
tioned because it is extraordinary that manufacturers 
in Britain wili not realise that conditions in China 
make it imperative to supply spare gear with any new 
plant. Nor do contractors always inquire closely 
enough into the local conditions under which their 
machinery must work. It is easy in Britain in the 
event of a breakdown to obtain a replacement from 
the factory in a few hours. In the Far East it is 
a very different matter, and therefore ample spares 
should be supplied. 

The majority of British firms, if they wish to share 
in air conditioning for the tropical buildings, should 
supply spare gear with their plant. They must 
remember that the maintenance engineer is far away 
from the factory and a small breakdown may mean 
the closing down of the whole plant for days. Local 
agents for the different parts of the plant should also 
be able to give technical assistance when unusual 
difficulties occur. 

Time and trouble can be saved if every section of 
the plant is installed so that the engmeer can dis- 
mantle it without nearly dismantling the building. 
It is certain that at some time renewals and repairs 
must be made, and designers should arrange that 
they can be carried out as smoothly as possible. 

It must be understood that although there are 
ingenious automatic arrangements, so that stable 
temperature and humidity conditions may be main- 
tained, the resident engineer must always be watching 
these to make adjustments. It is a curious fact that 
various individuals demand varying atmospheric 
conditions for their comfort; but, of course, these 
conditions can only be made to vary any one section 
affected by the one conditioner that treats the air 
for that section, unless dampers are fitted to vary 
the velocity—not the quality—of the supply air. 

The volume of air required in summer greatly 
exceeds that required in winter ; therefore, in design- 
ing the plant the fan motors should be of the variable- 
speed type. The initial cost will be higher, but a 
great saving will take place during the winter running. 

A notable result of this great experiment has been 
the general opinion expressed in Hong Kong by many 
business men that all new office buildings will be 
supplied with air-conditioning plant. It is a fact 
that the many offices for rent in the bank building 
were soon occupied, and leading firms in the Colony 
left out-of-date premises to obtain the more healthy 
conditions. It was noticeable that amongst the first 
to move were the members of the American Club, 
whose premises occupy a large floor area in the bank 
building. 

Local architeets estimate that per square foot of 
floor area, occupants of offices will pay as much as 
50 per cent. more for premises air conditioned. They 
also point out that it is possible to be comfortable in 
offices 13ft. high, whereas in the older offices in Hong 
Kong the rooms are as much as 16ft. or 18ft. high. 
In the large banking hall the considerations of archi- 
teetural effect and lighting, &c., compelled loftier 
heights, but the lower ceilings in small offices increases 
the floor area of a large building. 

These considerations, the saving of fans, cleaning, 
less depreciation of furniture, and, above all else, 
the increase in human efficiency due to air con- 
ditioning, make its progress in the tropics certain. 

There are now a number of these plants of various 
sizes, many quite small, in Shanghai, Hong Kong, 
and other parts of China. Wherever the effects are 
experienced, satisfaction and in many cases enthu- 
siasm is expressed by those who receive the benefits 
of an air-conditioned atmosphere. Engineers are 
interested, not only in the technicalities of the equip- 
ment installed, but in the vista which has been opened 
up by these mechanical methods for increasing intel- 
lectual and physical efficiency of humans working in 
bad climates. For it is in the tropics that vast natural 
resources remain undeveloped. In those regions 
vegetation flourishes to an amazing extent. All sorts 
of vegetable oils—cassia oil, tung oil, &c.—are ex- 
ported from the tropics, but their production could 
be greatly increased. Three rice crops per annum 
are gathered in certain districts. The conquest of 
the tropics, their economic development, is now 
possible because of the researches and practical work 
of doctors and engineers. The contributions of Sir 
Leonard Hill, Dr. J. S. Haldane, and Professor A. V. 
Hill to engineering literature prove that not only 
engineers, but doctors realise the importance of air 
conditioning. It is hoped to provide further informa- 
tion on this fascinating subject at some later date. 
Meantime, it is hoped that British manufacturers 
will consider the possibilities of this new branch of 
applied science and the markets awaiting development 
in the tropics. 





The Lincoln Vehicular Tunnel. 


No. 


HE Lincoln Tunnel is being constructed to link 

the midtown section of the Borough of Man- 
hattan, New York, with Weehawken, on the New 
Jersey side of the Hudson River, and thence to con- 
nect with various highways in the populous area of 
northern New Jersey. The first of the twin tubes of 
the tunnel, previously known as the Midtown Tunnel, 
is now nearly completed and should be ready for 
service early in the coming year. Work on the 
second tube has recently been started, and that tube 
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spent in developing waterway crossings within 
Greater New York and between New York and New 
Jersey, it would seem that these facilities have so 
stimulated vehicular traffic that hardly was one 
crossing finished before others were needed to accom- 
modate the augmented volume. In 1915, five million 
vehicles were moved by ferries across the Hudson 
River—the only means of transportation then avail- 
able.. Last year one bridge, one vehicular tunnel, and 
nineteen ferries made it possible for 31,500,000 
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NEW YORK TERMINAL AND APPROACHES TO LINCOLN TUNNEL 


should be available to traffic in the first half of 1940. 
The disturbed economic conditions of the past seven 
years provided the reason for building one tube so 
much in advance of the other. The aim was to 
limit the initial obligation and interest to be paid by 
constructing a single tube that would be earning 
money before the companion tube wasready. Further- 
more, even a single tube would serve to relieve the 
pressure of the steadily increasing vehicular traffic 
between New York and New Jersey. 

Despite the many millions of dollars that have been 





vehicles to move between the Borough of Manhattan 
and New Jersey. The twin-tube Holland Tunnel was 
opened to traffic in November, 1927, and was used 
last year by 11,887,304 vehicles. The George Wash- 
ington Bridge came into service in October, 1931, 
and during the succeeding year carried 5,509,946 
vehicles. In 1937, 17,057,384 vehicles used that 
crossing—representing an increase of 28 per cent. in 
the volume of traffic. 

The George Washington Bridge spans the Hudson 
River 10 miles to the north of the Holland Tunnel. 
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The need for an intermediate traffic crossing has long 
been felt, but did not become acute until emphasised 
by the use to which the bridge and the tunnel were 
put by both pleasure and commercial vehicles. The 
Lincoln Tunnel was taken in hand to provide a 
vehicular artery between New York and New Jersey 
with its eastern portals tributary to the centre of 
gravity of cross town traffic within the metropolitan 
area. The new tunnel underruns the river 3 miles 
north of the Holland Tunnel and 7 miles south of the 
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NEw JERSEY TERMINAL AND APPROACHES 


George Washington Bridge. It runs from 39th-street 
in New York City to the New Jersey shore at Wee- 
hawken. The latter township is situated on the 
eastern flank of the rocky Palisades that mount 
abruptly to a crest about 190ft. above the river. 

The situation of the tunnel, while desirable for 
traffic reasons, has entailed several difficult engineering 
problems, all of which, however, have been mastered 
without calling for prohibitive outlay. The prime 
problems at the New Jersey end have been mostly 
of Nature’s making, while those confronting the engi- 
neers at the New York end have been mainly of 
man’s making. The latter consisted of regional 
developments in the form of a densely built-up area 
and a sub-surface freight railway and an elevated 
highway route, both of which cross the line of the 
tunnel. On the New Jersey side, Weehawken is on 
the water front and river flank of the Palisades ; 
Union City occupies a section of the top of the same 
ridge ; while North Bergen is at its western foot. 
Each of these communities demanded that the New 
Jersey portals of the twin tubes should be made 
accessible to it. It was also essential that the same 
portals should have connections leading to and from 
highways running parallel with the west shore of the 
river. Finally, the tunnel feeders have to provide for 
links with routes already in service and others con- 
templated that reach into the expansive hinterland of 
northern New Jersey. Hence the New Jersey end 
of the tunnel could not, as urged by the engineers for 
a time, be extended directly westward through the 
Palisades and come to the surface only on meeting 
the low ground to the westward of them. This 
imposed complications in rising to the surface at 
Weehawken and then in carrying the long approach 
up and over the intervening shoulder of the Palisades. 

In Manhattan the tunnel is called upon to facilitate 
interchange with local traffic and also to permit the 
. easy flow of vehicles to and from a crosstown tunnel 
which will probably soon be taken in hand. That 
tunnel, a twin-tube structure, will run under 37th and 
38th streets and be linked with the Queens Midtown 
Tunnel, now being driven beneath the East River 
between the Manhattan and Queens, on Long Island. 
It is authoritatively estimated that probably 25 per 
cent. of the traffic that will eventually make use of 
the Lincoln Tunnel will also use the Crosstown 
Tunnel and not rise to the street level in Manhattan. 

The south tube, which is now nearly finished, will 
eventually carry only eastbound traffic, but until the 
second tube is available the two lanes of the south 
tube will accommodate both east and west traffic, 
totalling annually from five to six million vehicles. 
From 1940 onward the two tubes of the Lincoln 
Tunnel are counted upon to handle more than 
10,000,000 vehicles per year, or one-quarter of the 
estimated annual traffic across the Hudson. Each 


flaring sunken plaza connecting directly with a new 
north and southbound street that is to be so graded as 
to permit inflowing and outflowing traffic to move 
freely without interfering with local Manhattan traffic. 
Later, directly opposite each of these fan-shaped 
sunken plazas, there will be a similar tributary plaza 
connecting with the portal of the authorised Cross- 
town Tunnel. This arrangement will make it possible 
for traffic to move from one tunnel to the other or to 
swing into the new streets at right angles, leading up 








to the surface thoroughfares of Manhattan. An 
accompanying engraving shows in aerial perspective 
the arrangement of the New York terminal. 

The straight line of the river crossing ends at a 
ventilating building set in a recess excavated in the 
river face of Kings Bluff—a tongue of rock projecting 
southward from the main body of the Palisades and 
rising 187}ft. above mean high water. From the 
site of the ventilation building the tunnel, as shown 
in a second aerial perspective view, swings south and 








west portal of the tunnel and the top of the Palisades 
the maximum gradient is 4 per cent. in a total climb 
of about 200ft. Westward from the crest the approach 
route descends to North Bergen and to the adjacent 
widespread low area of the Jersey Meadows. All 
told, the distance between the west portals of the 
tunnel and North Bergen is 10,500ft. In North 
Bergen the new route is designed to make connections 
with existing and proposed State highways reaching 
north, south, and west to all parts of New Jersey. 

From portal to portal the south tube of the tunnel 
has a length of 8215ft., while the twin tube, recently 
started, will be 7400ft. between portals, owing to the 
fact that the north tube has its New York portal 
closer to the Hudson River. Both tubes are of the 
same length in their under-river run, namely, 4600ft. 
Between the west side of the New Jersey ventila- 
tion building and the portals westward of Kings Bluff 
the twin tubes are carried wholly through rock for a 
distance of 785ft., and from that point to the portals 
the two tubes continue for 238ft. through a rock cut, 
terminating at the Weehawken plaza. There is but 
one ventilation building on the New Jersey side. 
On the New York side the tunnel has two ventilation 
buildings—one at the Manhattan bulkhead line and 
the second, inland about 1000ft. at the intersection of 
39th-street and Illth-avenue. This arrangement 
avoided placing any of the ventilation buildings 
offshore at the pier heads, as in the case of the Holland 
Tunnel, and their construction has in no wise inter- 
fered with shipping. The New Jersey ventilating 
plant will be ample to handle half the under-river 
length of the tunnel as well as the sections westward 
to the Weehawken portals. The two ventilating 
plants on the New York side will meet the require- 
ments of half the under-river tunnel and the long 
runs inland to the two portals. From the New Jersey 
ventilation building the tunnel descends first on a 
gradient of 3-5 per cent., and then on one of 0-5 per 
cent. to the centre of the river. From that point the 
tube rises on a 0-3 per cent. slope, which is followed 
by an up gradient of 2-8 per cent. to the riverside 
ventilation building on the New York side. The 
outside diameter of the under-river part of the tunnel 
is 3lft. The top of the tube lies 75ft. below mean 
high water at mid-river, and is covered by not less 
than 20ft. of typical Hudson silt. 

The south tube has a cast iron lining throughout 
its under-river length, except in midstream, at the 
sump, where the lining is of cast steel to give increased 
strength. In addition, adjacent to the New York 
waterside ventilation tower and also from the New 
Jersey ventilation tower riverward for about 230ft., 
the tunnel segments are of cast steel to meet the 
extra stresses imposed at those points. Where the 
tube, inshore on each side of the river, penetrates 
rock, the external diameter is greater than that of 
the under-river part. In those sections the lining is 
composed of structural steel segments, and each ring 
is made up of eleven segments and one key member. 
These segments are 60in. in width. Where the tunnel 
pierces Kings Bluff, the structural steel rings have 
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west through a wide are, passes through Kings Bluff, 
and comes out on to a wide low area. This area is 
large enough to accommodate a plaza linked with an 
ascending loop structure that will carry traffic through 
a depressed cut crossing at right angles, the longi- 
tudinal axis of the Palisades. The cut is to have a 
maximum depth of 20ft., mainly through rock, and 
will be flanked on each side by a highway connecting 
with the surface streets of Union City, and with 





Manhattan portal of the tunnel is to open into a 








certain of the main motor highways. Between the 





SILT ENTERING SHIELD AND BEING CUT 


an outside diameter of 32ft. 10in., thus permitting 
a wider roadway on the curved part of the tunnel. 
On the New York side, inshore and in rock, the struc- 
tural steel rings have an external diameter of 30ft. 4in. 
The structural steel segments are welded throughout, 
and are said to have contributed to a substantial 
saving. Each cast steel or cast iron ring is composed 
of fourteen segments and a keymember, each seg- 
ment being 30in. wide. The interior features and the 
visible details are virtually identical throughout the 
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tube, no matter what may be the character of the 
lining. 

Under the river, the tunnel has a roadway 21ft. Gin. 
wide, instead of 20ft., as in the Holland vehicular 
tunnel. The roadway is designed for two traffic 
lanes, and the added width will make it easier for 
vehicles to swing out and around a halted vehicle, 
and will increase the margin of safety between the 
two lines of moving vehicles. The ceiling is 13ft. 7}in. 
above the roadway, and the increased sectional area 
aids in solving the ventilation problem, The exhaust 
air duct is in the upper segment of the tube, while 
the fresh air duct is under the roadway, following the 
precedent set by the Holland Tunnel, Typical cross 
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The roadway face of the sidewalk at one side of 
the tube is finished with terra-cotta tiling that has 
its exposed perpendicular surface glazed, This finish 
adds to its value as a marginal marker of the roadway, 
and is expected to add to traffic safety. Inthe Holland 
Tunnel the corresponding surfaces are concrete. 

Another inconspicuous but an important improve- 
ment in the Lincoln Tunnel should be mentioned. 
In the Holland Tunnel the roadway slopes to one 
side, where the drainage is directed into a covered 
gutter. It was intended that all the drainage should 
by this means run to a single conduit which would 
simplify construction and make it easy to keep the 
roadway clean. Experience has been otherwise. 
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The south tube was driven by the shield method, 
and two shields were used to do the work. Qne 
shield was driven from the site of the New Jersey 
ventilation building eastward under the river to the 
waterside ventilation building on the New York 
water front. The other shield was driven westward 
from a construction shaft, inland near the site of the 
east ventilation building, thence to a meeting point 
in the working chamber of the caisson of the water- 
side ventilation building. To effect the prescribed 
junction, the shield advancing from the New Jersey 
shore had to travel approximately 5061ft., while the 
New York shield was making its way for 918ft. The 
two shields were scheduled to arrive at the meeting 
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sections are reproduced in an accompanying engrav- 
ing of the tunnel in traversing earth, rock, and rock 
and earth. In the main, they do not vary in principle 
from the corresponding features of the Holland 
Tunnel. However, there are some differences in 
detail. 

In the Holland Tunnel the ceiling is of cement 
slab construction and the exposed lower surface is 
painted. The paint tends to foul rapidly because it 
is exposed to the exhaust gases from the motor 
vehicles. The soiled surface is usually freshened by 
repainting, but the paint dries slowly because it is 
not exposed to the actinic action of sunlight. There- 


LONGITUDINAL PROFILE OF LINCOLN TUNNEL 


The oil dropped from motor vehicles tends to coat 
the slightly inclined pavement with a layer thick 
enough to be impressed with a succession of shallow 
longitudinal wheel ruts that arrest the free run-off 
of the drainage. The mixture moves sluggishly 
toward the drain, and is especially troublesome in 
cold weather. Further, the inaccessibility of the 
covered drain has greatly hampered and even stopped 
the flushing of that duct on oecasion. The roadway 
in the south tube of the Lincoln Tunnel slopes to a 
drain at each side. These drains are shielded by 
covers, which are slotted longitudinally at the level 


point at nearly the same time. The New York 
shield, in the course of its much shorter journey, had 
to penetrate three radically different kinds of ground 
first of all rock, next partly rock and partly silt, 
and then mostly silt when close to the caisson of the 
ventilation b Be s.. New Jersey shield, on the 
other hand, reac! ground after passing through 
less than 1008. of saa rock, co ago by the time it had 
advanced 300ft., it had left all rock behind and was 
in soft ground that shortly afterwards became silt 
as the shield worked its way into the bed of the 
Hudson River. Tunnelling was started on each side 


of the river in the second half of 1934—the contract 





of the pavement. This arrangement will make it 
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CROSS SECTION OF TUNNEL IN EARTH 
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and presents a continually troublesome maintenance 
problem. For the Lincoln Tunnel moulded glass 
tiles have been adopted, and this is believed to be the 
first time that it has been deemed practicable to 
employ tiling in such circumstances without fear 
of having the tiles loosen and fall as the result of 
traffic vibration. The glass used is opaque and of a 
light cream colour, and has the appearance of a 
ceramic. It gives a maximum of reflection with a 
minimum of glare, the pebbled surface i increasing the 
diffusion. It is claimed for the glass tile that it has 
a 64 per cent. better reflecting value than a painted 
ceiling, such as that in the Holland Tunnel. The 
method of fixing the tiles will be dealt with later. 





CROSS SECTION IN ROCK 


TYPICAL SECTIONS THROUGH TUNNEL 


make -sure that the drainage will flow freely to the 
sump at the midlength of the tunnel. 

The electrical ducts are enclosed within the side 
wall and were placed there as the side walls were 
constructed. The side walls are faced with tiles. 
The fire protection, the communication, the traffic 
control, and several other of the installed systems 
closely resemble those provided in the Holland tubes. 
The general system of illumination differs from that 
of the Holland Tunnel by reason of the adoption of 
sodium-vapour lamps for the Lincom Tunnel. The 
traffic signals will be fitted with tungsten lamps, so 
that the yellow light of the sodium-vapour lamps will 
not impair the colour of the red and green signals. 
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LONGITUDINAL SECTION OF TUNNEL 
On Centre Line of Roadway 


awarded on March 29th, 1934, to the Mason and 
Hanger Company, Inc., at an estimated price of 
6,452,300 dollars. 

The two shields were virtually identical and did 
not differ essentially from those employed in driving 
the Holland Tunnel. Each shield had an external 
diameter of 31-7ft., and was equipped with twenty- 
eight hydraulic jacks, each 10in. diameter, uniformly 
spaced circumferentially and capable of advancing 
the structure-—which weighed nearly 400 tons—30in. 
at each shove. Each shield had an overall length of 
18ft. 10in., and its cutting edge was of cast steel. 
The working platforms at the face were projected or 
retracted by hydraulic means. The usual locks were 
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interposed between the face and the rear of the 
shield. The erector arm of each shield carried a new 
type of grip that greatly facilitated the quick picking 
up and placing of the ring segments. In addition 
to its other features, each shield carried five hydraulic 
bolt tighteners, and each bolt tightener had its own 
are of operation. These bolt tighteners were highly 
effective in reducing the time required in bolting 
together the segments of a ring, both circumfer- 
entially and longitudinally, and were instrumental 
in greatly speeding up tunnelling progress, especially 
under the river when going forward through silt. 

To deal with the Hudson River silt, the shield that 
worked its way from the New Jersey shore to the 
New York waterside had supplemental equipment for 
handling the silt which was admitted to the shield 
as it was forced forward beneath the river. The 
bulkhead of the shield was pierced by two passages, 
each 2}ft. square, that were provided with vertically 
moving, hydraulically operated slide gates. Depend- 
ing upon the extent the gates were opened, a larger 
or smaller quantity of silt entered the shield, the 
average amount admitted being about 20 per cent. 
of the volume of the silt displaced at each shove. 
The quantity of admitted silt varied with the control- 
ing circumstances at each stage of the driving, because 
the depth of the silt above the tunnel line and its 
consistency differed from point to point. The silt 
as it came into the shield took the form of fairly stiff 
ribbons that were directed by wooden chutes on to 
one or other of two belt conveyors, from LOft. to 15ft. 
long. The ribbons were cut with the aid of wire 
loops into blocks, which were distributed by the 
conveyors from side to side of the tunnel floor. The 
conveyors were suspended from transverse hoists 
that made it possible to drop the lumps so as to avoid 
forming piles that would require subsequent spread- 
ing. In this manner the bottom segment of the tunnel 
section was loaded with silt to about one-third its 
vertical diameter—see page 284. The silt remained 
in the tunnel until the lining was completed, and it 
was no longer necessary to keep any part of the tube 
under compressed air. The two main reasons for 
dumping the silt on to the tunnel floor were, first, to 
obviate passing the spoil rearward through the air- 
locks, as is customary in transporting such material 


to the ground surface for disposal, and, secondly, 
the retained spoil was relied upon to give deadweight 
to the tube to stabilise it and overcome its buoyancy 
before receiving its internal permanent features. In 
addition, when so loaded the tube was better fitted 
to react against the backward thrust of the shield 
at each shove. 

The New Jersey shield, besides this special equip- 
ment, was provided with a jumbo, travelling on rails, 
that could be attached to the shield and be pulled 
along with it or detached and run sufficiently far to 
the rear to be out of the way when the Jining seg- 
ments were being placed. This jumbo carried nine 
separate platforms, each of which could be advanced 
or retracted by its own pneumatic jack. The plat- 
forms were at five levels, three platforms at each side, 
and three centrally at the top, the middle and highest 
one being at the crown. These platforms greatly 
helped in avoiding confusion and in aiding rapid work 
at the shield. A sloping apron at the rear of the 
jumbo, served as a barrier to the dumped spoil, 
which otherwise might have settled too close to the 
shield bulkhead, and thus have cramped the working 
area. The general level of the spoil was well below 
the fixed working platform at the side of the tunnel, 
and was not disturbed until attacked by the power 
shovel later used to clear it away. The residue of the 
spoil was removed by hand, and then the surfaces of 
the metal lining were washed clean by hose to assure 
a proper bonding surface for the concrete lining. 

A platform hung from one side of the tube carried 
a@ narrow-gauge track on which the lining segments 
were transported to the heading—see page 284. 
Each car of the train bore two segments, and a 
train delivered enough segments for a complete 
lining ring. Near the shield a hoist, travelling on a 
single rail, as long as the train, unloaded the segments 
one at a time, and placed them at the bottom of the 
shield where they could be picked up readily by the 
erector. This procedure differed from that pre- 
viously followed, in which the erector was used both 
to unload the segments and to place them in the 
ring. In the Lincoln Tunnel the erectors of the 
shields served only as erectors, and could be used as 
such continuously. 





(To be continued.) 








Noise and the Nation.’ 


By G. W. C. 


( N the question of what constitutes a noise, it is difficult 
) to generalise. The countryman votes the noises of the 
city as disturbing to a degree, nor does the townsman 
necessarily find a lullaby in the noises peculiar to the 
countryside. A hearer is in fact patently influenced by 
psychological and other factors such as background, 
environment, or force of association. There are those, 
moreover, who have no hesitation in regarding any sound 
made by some one else as an objectionable noise, while 
in contrast there are others who seem quite immune 
to noise and, incidentally, behave as if they find silence 
intolerable. 

The prejudicial effects of certain extremely noisy 
occupations on the hearing are recognised, but it would 
appear that the noises encountered in ordinary everyday 
life are unlikely to impair the hearing, though there is 
some evidence that in certain types of work they may 
adversely affect human efficiency. Most mental workers 
and particularly mathematicians would agree, I think, 
that noise is an impossible environment to work in. 
But while many forthright statements have been made 
about the effects of noise the root of the matter is probably 
that for a good many people noise aggravates rather 
than initiates psychological distress, being a sort of “ last 
straw” for the sick, the fatigued, or the highly strung. 
The emotionally stable, on the other hand, have clearly a 
considerable power of accommodation, and can get so 
used to certain classes of noise as never to notice them, 
though, were the noises arrested, they would not only 
quickly miss them, but might even, on occasion, confess 
~ to an unexpected feeling of relief. 

Without doubt, then, while there are noises in the world 
so inappropriate or outrageous as to raise protest alike 
from the average hearer, the relatively immune, or the 
hypersensitive, there are equally many border-line 
sounds on which we should expect them to express very 
different opinions. In some recent annoyance tests on 
motor horns at the National Physical Laboratory, in 
which some two or three hundred observers were 
employed, it was interesting to note the divergency of 
views under like conditions of hearing. There was, it 
is true, a considerable consensus of opinion in most cases, 
but a proportion of the observers would as blithely vote 
the noise of a particular horn as very objectionable as 
others would just as cheerfully class it as tolerable or 
agreeable. The experiments, in fact, supported the view 
that the appraisement of noise is a matter of personal 
opinion, and this aspect is endorsed by the British 
Standard Glossary which defines noise as ‘‘ sound undesired 
by the recipient.” Small blame then if some of us find 
it difficult to distinguish between noise and certain 


modern music. 
+ + * * 


Noise METERs. 


lt will be appreciated that the experimental conditions 
laid down for the fundamental evaluation of sounds or 
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noises in phons are rarely likely to be available for noise 
measurements in everyday circumstances, and simpler 
techniques have accordingly been evolved which make 
portable noise meters feasible for field conditions. There 
are two main types of meter on the market, namely, 
subjective meters, which were first developed by Bark- 
hausen, and objective meters, utilising a microphone 
and amplifier system. At the National Physical Labora- 
tory, the calibration of such meters in phons is effected 
in lagged chambers by means of sounds of known phon 
values ; for example, pure tones of various frequencies, 
and gramophone, synthetic or other reproductions of a 
variety of noises such as the meter may be called upon to 
measure in practice. The British Standards Institution 
is at present engaged in developing specifications of noise 
meters designed to conform to the B.S. scale of phons, 
and, in the meantime, purchasers of noise meters would 
do well to demand a calibration certificate by an accepted 
testing authority. 

Subjective Noise Meters.—Subjective noise meters 
depend on the equality matching of the loudness of a 
noise, as heard by the ear, with a reference tone (usually 
a pure tone of specified frequency and of graduated 
intensity) as heard in a telephone earpiece held tightly 
against one ear. The reference tone may be produced by 
an electric buzzer, valve oscillator, or other means, various 
frequencies (e.g., 1000 or 800 cycles per second) or mixed 
tones being used in commercial instruments. The usual 
Barkhausen technique involves simultaneous listening 
of the noise and the reference tone, but experience indicates 
that inconsistencies which are found to arise in aural 
measurements under such conditions are largely resolved 
when the two sounds are heard alternately for periods 
of not less than a second. Such a technique has been 
facilitated by Churcher in a subjective meter employing 
two earpieces, so that either the noise or the reference tone 
can be heard in turn using both ears simultaneously. 

Subjective meters are useful for certain purposes, but 
the aural judging of equality of loudness of the reference 
tone and of a noise very different in character is not 
always easy. Observers are found to differ widely in their 
judgments and the same individual is not always con- 
sistent. The accuracy of appraisement of a single observer 
is normally low (say, 5 phons) and a team of trained 
observers is essential for higher precision (say, 2 phons). In 
the case of unexpected or single impulsive sounds, the 
aural assessment presents great difticulties to the average 
observer. 

Objective Noise Meters—The problem of the designing of 
objective sound and noise meters, which has received 
much attention, both in this country and abroad, is of 
considerable complexity. The ideal aimed at by objective 
meters is to be able to measure every type of sound and 
noise on the subjective scale of phons, that is, to simulate 
the selectiveness and response of the average ear in all 
circumstances. 

The various objective meters on the market all consist 
essentially of a pressure microphone connected to an 






essential, objective meters .are constructed to give the 
same reading for a range of steady pure tones which sound 
equally loud to the ear whatever the frequency. This is 
achieved by introducing into the amplifier electrical net- 
works designed to modify the shape of the frequency 
characteristic so that it imitates the ear sensitivity at 
selected loudness levels. If the network is omitted, the 
meter measures intensity levels. Objective meters should 
be further designed to simulate the salient characteristics 
of the ear in dealing with either steady or impulsive sounds. 
For example, the ear does not record full strength until a 
steady sound has persisted for about one-fifth of a second, 
and in the case of pulsating sounds, the inertia of the 
instrument has to be of the right order to give readings 
corresponding to average aural appraisement. 


* 7 x * ” 
Tue ANALYsIS OF NOISE. 


The wave form of the microphoni¢ current of a sound 
can be readily displayed by means of a cathode ray oscillo- 
graph, but the analysis of such wave forms is usually 
troublesome, and the composition of a sound or noise is 
determined more conveniently by other means. The 
methods of spectrum analysis in optics are not convenient 
in the case of sound, by reason of the much longer wave 
lengths of sound and their wider range, the visible spectrum 
covering a range of only about one octave, whereas the 
range of sound to which the ear responds extends over 
about ten octaves. A diffraction grating of the order of 
size of a garden fence would, in fact, be required to deal 
directly with a normal acoustic spectrum. 

For the analysis of sound the earlier experimenters 
used acoustical resonators which were tuned to respond 
to the different components present in the complex sound. 
In present-day methods, the oscillatory pressure varia- 
tions which constitute the sound are first converted, by 
means of a microphone, into corresponding electrical 
oscillations, and the problem is reduced to the analysis 
of a complex electrical oscillation, a process which may be 
effected by tuning or filtering circuits or by the use of a 
search or heterodyne tone. Such filters may be either of 
the high-pass or low-pass type, or, alternatively, may be 
arranged to pass bands of frequencies extending over, say, 
an octave or a fraction of an octave. This latter method 
is particularly valuable in the case of noises which are not 
of a steady nature or composition; for example, traffic 
noise. 

Steady sounds or noises readily lend themselves to 
analysis and yield typical line spectra, but the matter is 
less simple with transients ; that is, acoustical impulses 
which start suddenly and die away rapidly. Examples 
of transients are speech (and in particular certain con- 
sonants like p and b), whip cracks, rifle shots, blows, 
footsteps, hand clapping, percussion instruments, ¢.g., 
the piano, drum, and most musical instruments. All such 
sounds prove to be largely of the band spectrum type, 
with superposed line spectra and nearly all contain very 
high frequencies. oe ; 

Sound analysis may be of particular service in studying 
machine noises as a means of tracking the source of major 
components. Synthesis of sounds is sometimes reso 
to for particular purposes. Much progress has been made 
of late in the commercial development of instruments for 
acoustic analysis and synthesis. 


Noise Levet MEASUREMENTS. 


In connection with problems of noise abatement, the 
National Physical Laboratory has made measurements 
and analyses of many noises of very varied origin. The 
positions which some of these noises occupy in a scale of 
phons are shown in the accompanying diagram, the upper 
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half of which includes various noises whose abatement 
would be acceptable in many circumstances. This is 
illustrated by the homely test which most of us apply as 
a test of background of noise, t.e., the ease with which 
conversation is possible. At 60 phons, conversation is 
** comfortable ” ; at 90 phons, difficult ; and at 110 phons, 
virtually impossible. i 
* * a x * 


NOISE ON THE RaILWay. 


The background of noise (70-90 phons) which prevails 
in the compartments of most express trains is normally 
so near the borderline that, even with the windows closed, 
conversation betwen “‘ diagonal-wise *’ passengers, though 
possible, is not “comfortable.” The noise patently 
originates from the rapid intermittent pounding of the 
steel tires against irregularities in the steel rail, largely 





amplifier provided with calibrated control, followed by 
some type of rectifier and an output indicator. As a first 





supplemented by recurrent rail joint impacts. Much of 
the noise is of low pitch, and, as simple observation shows, 
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it enters the coach partly through the floor, but mainly 
through the glass of the windows. The remainder of the 
noise, which is of somewhat higher pitch and more direc- 
tional, forces its attention on us whenever the train passes 
a reflecting surface, such as a platform, wall, or another 
train, on which occurrence, the normal background of 
noise in a compartment is supplemented by a burst of 
higher-pitched noise deflected through the windows. 
The conditions are aggravated (by as much as 10 phons) 
when a train is passing at high speed under a bridge or 
through a cutting or tunnel, so that conversation then 
becomes difficult. 

An obvious palliative for rail joint tap takes the form 
of longer rails ; 120ft. lengths are now being employed on 
the L.N.E.R., while it is stated that lengths as long as 
2700ft. have been welded together on German main lines. 
Rail monocars with pneumatic tires, now used for certain 
local services in this country, extinguish rail noises to such 
a degree as to be almost uncanny, particularly from out- 
side. Express train travel in this country may be experi- 
enced in its most comfortable form on such trains as the 
‘‘ Silver Jubilee,” with its generous use of absorbent in 
the coaches, permanently closed double windows, and air- 
conditioned ventilation, conversation being readily possible 
at all speeds. 

Whatever the acoustic difficulties may be in trains above 
ground, they are multiplied many times in an underground 
railway system. The Londen Passenger Transport Board 
have achieved considerable success in their experiments 
on the acute problem of noise which is presented by the 
tube railways. Rail joint noise is lessened by the use 
of 90ft. instead of 42ft. rails which are then welded 
together in position. Further improvement comes from 
the employment of a rail-grinding car, which removes 
dents and imperfections from the rails and leaves them 
smooth. In addition, the experiment is being tried of 
continuous shields, made of asbestos and other materials, 
which project from the sides of the tunnel almost to the 
footplates of the train, so trapping and absorbing the noise 
coming from underneath. 

It is stated that these several measures result in an 
80 per cent. diminution of the noise, which presumably 
corresponds to a reduction of about 7 phons. Incidental 
noises such as wheel, gear, and motor noise are reduced 
by the use of asbestos pads. Asbestos brake blocks 
advantageously replace cast iron, while thicker glass 
windows help to reduce rattle. Seats of absorbent rubber 
or similar material, instead of cane, assist in lowering the 
noise level, particularly in relatively empty coaches. A 
persistent type of noise in tube railways is the grating of 
wheel flanges in passing round sharp curves. 


NOISE IN THE AIR. 

The degree of silencing which has been achieved in air- 
craft serves as an outstanding illustration of what can be 
done in the case of a gross noise problem under conditions 
so discouraging that only a few years ago it was commonly 
regarded as unlikely to find a satisfactory solution. It 
was important that ways and means should be found, for 
the noise of the engine had become the most serious 
deterrent to aeroplane travel, conversation in the cabin 
being quite impossible. 

Since 1929 an extensive programme has been undertaken 
by the National Physical Laboratory for the Aeronautical 
Research Committee of the Air Ministry. There are three 
main sources of aeroplane noise—propeller noise, exhaust 
noise, and engine clatter. The attack on the problem 
came in a variety of ways; for example, by using pro- 
pellers with lower tip speeds, by better positioning of the 
engine exhausts, by more effective exhaust silencing, by 
enclosing the engine so as to reduce engine clatter, by 
increasing the relative isolation of the engine and cabin, 
by a better placing or shielding of the cabin with reference 
to the propellers, by constructing cabins of double walls 
containing a suitable filler, by the damping of *‘ drumming ”’ 
panels, &c., and by increasing the amount of absorbent 
im the cabin. Measurements have been made in aero- 
planes in flight and on the main individual source of noise 
under experimental conditions. 

The present position is that the noise in the passenger 
cabins of some of the latest air liners or flying boats is 
little more than that in a train. This is very well for the 
passengers ; from the point of view, however, of those who 
live near aerodromes or on busy air routes the noise of air- 
craft is still a nuisance which awaits a solution. 


NoIsE ON THE Roap. 


Ministry of Transport Tests ——The growing volume of 
road traffic, and the ever-increasing speed and accelera- 
tion of individual vehicles, are potent contributory factors 
to the problem of road transport noise. There have, it is 
true, been certain counterbalancing changes, to wit, the 
steady gain in quietness of the newer models of the motor 
bus and motor coach, and the introduction of the trollybus 
in place of the much noisier tramcar. But these are only 
drops in the bucket. Backed by the force of public 
opinion, the then Minister of Transport, Mr. Hore-Belisha, 
who proved himself a great ally of quietness on the road, 
set up in 1934 a Departmental Committee for the purpose 
of studying the question of motor vehicle noises. The 
Committee has so far published three interim reports, 
which may be consulted for fuller information. The first 
two reports deal with tests on a representative selection 
of nearly 100 mechanically propelled vehicles, comprising 
saloon motor cars, sports cars, motor cycles, goods and 
passenger-carrying vehicles, most of which were kindly 
lent by the industry. Having dealt with vehicles fresh 
from the manufacturers, the Committee passed on to 
“used ” or * old” vehicles, and in its third report, pub- 
lished a few months ago, it deals with this matter. Experi- 
ence suggests that the noise from used vehicles will normally 
be higher than from newly manufactured ones, whether 
by reason of development in design or as the result of 
normal wear and tear or unsatisfactory maintenance. 
The ultimate object of the investigation on used vehicles 
was to study the feasibility of a common noise limit for all 
classes of vehicles on the roads to-day, irrespective of their 
age or circumstances of use. A series of tests was under- 
taken on some forty representative vehicles, including 
motor cycles, motor cars, and commercial vehicles, of 
various ages up to thirteen years. These tests were supple- 
mented by random observations on some 600 vehicles in 
normal traffic on a variety of roads, some speed restricted 
and others unrestricted. 





To summarise the three reports, the position is that for 
the first time in this country a comprehensive attack has 
been made on the problem of road traffic noise. To this 
end, loudness measurements, many thousands in number, 
have been conducted under widely different working con- 
ditions, on the overall noise of some 800 motor vehicles, 
both new and old, representing all the main types on the 
roads to-day. The results (at a distance of 18ft. sideways 
or 25ft. to the rear) mostly ranged between about 70 and 
105 phons (the latter value corresponding to a noisy road 
drill). The Committee was led to propose simple running 
and racing engine tests which are associated, under specified 
conditions, with an “ overall ’’ noise limit of 95 phons, 
which is roughly equivalent to the noise in a tube train, 
for all vehicles in use on the road, and of 90 phons for new 
vehicles leaving manufacturers’ works. 

The adoption of these noise limits, while making very 
moderate demands on most types of vehicles, would, by 
ruling out the arch offenders, constitute a substantial con- 
tribution to the amenities of the road. In the meantime, 
the industry, which has already discovered that “ silence 
is saleable,” has the matter well in hand, and, indeed, it 
is not unlikely that future developments will not only 
enable manufacturers to meet the proposed requirements 
with comparative ease, but may, indeed, enable the limits 
to be lowered as time goes on. Certain types of vehicles, 
such as most ordinary cars, are already agreeably quiet, 
but others, notably motor cycles, have leeway to catch 
up; and the Committee has accordingly suggested breath- 
ing space in the shape of periods of grace to meet these 
and other aspects of the problem of noise as it is on the 
road to-day. The Committee’s task has not been easy, 
but I trust the limits of noise which it bas proposed will, 
in one way or another, help to ensure a standard of 
acoustical decency on the roads of this country. 

Following the publication of the Committee’s reports, 
the Minister of Transport received assurance from the 
manufacturers of motor cycles and sports cars that they 
will not in future put on the market any new vehicle the 
noise of which could be regarded as offensive. To assist 
the motor industry in this laudable object, the Ministry 
recently set up four noise-testing stations in different 
parts of the country. At each of these stations an N.P.L. 
noise meter is installed, and manufacturers are enabled 
to submit types of their products and so ascertain for them- 
selves how the noise levels compare with the limits 
proposed. 

The whole question will be further facilitated when the 
simplified objective noise meter which has recently been 
developed by the National Physical Laboratory for the 
Ministry is put on the market. Such meters, which will 
be checked against the Laboratory standard meter, should, 
when available in quantity, be of great assistance at such 
time as it may be decided to bring into force regulations 
for dealing with noise on the road. 

Motor Horns.—Motor horns, if unduly loud or impro- 
perly used, have come to be regarded as a very unnecessary 
nuisance on the road. In this connection it is generally 
appreciated that the Ministry of Transport’s beneficent 
suppression of horn hooting at night has not only led to 
no increase in accidents, but has taught many people 
to drive more quietly in the daytime also. Most of us 
have come to agree that a strident horn rarely, if ever, 
makes for safety, but more frequently leads to indecision 
or fear on the part of otber road users. The National 
Physical Laboratory has carried out measurements on 
motor horns for the Departmental Committee of the 
Ministry of Transport, with the object of determining the 
scope and effectiveness of such warning devices, and, if 
possible, of correlating annoyance with some measurable 
physical factor. The report of the Committee is not yet 
available. Incidentally, it is common experience that a 
reasonable driver seldom finds it necessary to employ a 
horn at all, a doctrine to which it is evident that Paris 
and some other Continental cities do not subscribe. 

Pneumatic Road Drills.—Before leaving the subject of 
road noises, 1 ought to refer to that sporadic producer of 
undue noise—the pneumatic road drill. Much attention 
has been given to the question of its silencing ; possibly 
the problem of impact silencing will remain until rotary 
drills come into use. That there are grounds, however, 
for believing that some progress is being effected in regard 
to exhaust silencing would appear from some comparative 
tests carried out last year under the auspices of the West- 
minster City Council. Equivalent loudness measurements 
made by the National Physical Laboratory gave an average 
figure of 102 phons (B.S.) for the unsilenced drills, while 
the corresponding figures for the silenced drills ranged 
from 91 to 101 phons, the lower values thus bringing the 
noise nearer to that of general traffic noises in a busy 
street, say, 80 phons. Unfortunately, it appeared that, 
roughly speaking, the drills making the least noise took 
the longest time to break a given amount of concrete, 
though the relative skill and experience of the different 
operators and labourers in the competing teams must not 
be lost sight of in comparing the efficiencies of the different 
drills. 


THE ABATEMENT OF NOISE. 


Whilst in some European countries there are now severe 
legal prohibitions against noise, the position in this 
country is rather that of legally identifying a noise with a 
nuisance. Under the provisions of the Public Health 
Act of 1936, it is the duty of a local authority, if satisfied 
of the existence of a nuisance, to serve a notice requiring 
its abatement, and, in default, to take proceedings in 
court for abatement or prohibition of the nuisance. There 
are, moreover, numerous precedents in local Acts already 
in force, according to which a noise nuisance exists if 
any person makes or causes to be made any excessive or 
unreasonable or unnecessary noise which is injurious or 
dangerous to health. Such noise nuisances often arise 
from plant and machinery which are operated during the 
night or early morning, but there are other circumstances 
which appear to demand a working definition of a noise 
nuisance. It should be added that if a noise occurs in the 
course of any trade, business, or occupation, it is a good 
defence that the best practicable means of preventing or 
mitigating it, having regard to the cost, have been adopted. 
As regards the noise of motor vehicles, much information 
concerning legislation will be found in the First Report of 
the Ministry of Transport Departmental Committee on 
Noise. 

In the meantime, the law is doing its best. A London 





magistrate was recently courageous enough to describe 
that which is emitted from a Scotsman’s bagpipes as 
noise. A stipendiary ruled not long ago that a violin and 
piano accordion are “ noisy instruments,” and so is the 
human voice, but only if used in a concerted piece with 
other instruments. A firm of Galton whistle manu- 
facturers advertises “ silent dog whistles ’’ and so avoids 
any possibility of legal interference. 

There are two guiding principles when the question of 
noise abatement is being considered. The one is that the 
degree of abatement of a noise in a particular locality 
need be no more than will conform to the background of 
noise which obtains in that locality. The other is that in a 
medley of noises, the loudest must be tackled first to 
achieve any appreciable benefit, after that the next 
loudest, and so on. This is illustrated by the fact that if 
there are two similar components, and one is 10 decibels 
less intense than the other, the weaker one will contribute 
only half a phon to the overall loudness. 

I am reminded that to illustrate the somewhat meagre 
additive effect of two equally intense sources, I was 
guilty a few years ago of perpetrating an analogy based on 
erying twins. I now realise that the subsequent march 
of events demands a more extended treatment, and so, 
for the benefit of those who may be interested, I should 
add that ‘‘ quins ” chattering simultaneously are 7 phons 
louder than one by herself, and that the corresponding 
figure for ‘‘ quads” is 6 phons, triplets 5 phons, and 
twins 3 phons. 

The first line of attack on noise abatement, and, in 
general, much the most effective and economical, is to 
tackle an objectionable noise at the source, and find the 
best means of reducing the output as much as possible. 
The next step, possibly as a confession of failure, is to find 
a feasible method of confining or “‘ smothering ” the noise 
in the place where it is generated. In either case we turn 
to the engineer for help, and we may anticipate that he 
is likely to be the more interested if he can see a potential 
demand from the public. Fortunately, the public is 
becoming sufficiently noise conscious to query the need 
for noises which it stigmatises as a nuisance, so that there 
is now a goodly list of “ silent” appliances in every-day 
life, though as regards many commercial machines and 
processes, it is realised that the millennium is not yet, and 
we must put up with second-best expedients for the 
present. 

The path of a noise in its journey from source to hearer 
may be either vid the intervening air or vid a sequence of 
solid materials or structures. Experience has shown that 
the two effects require very different remedies for abate- 
ment. The study of the general problem of noise trans- 
mission is more complex than might be imagined, and some 
of the major difficulties are not as yet completely resolved. 
For the practical elucidation of the various factors involved 
specially designed ‘‘ soundproof ’’ laboratories, such as 
those at the National Physical Laboratory, have proved to 
be necessary. 

If most of the noise is transmitted by air, the best 
remedy, should cireumstances render it practicable, is 
some sort of soundproof enclosure, the design of which may 
need careful attention, both as regards weight and dis- 
continuity of structure. There is, of course, no such thing 
as a soundproof material, and success in sound insulation 
is largely a matter of design. 

Certain large-scale operations may require ‘ sound- 
proof” buildings to mask them, the doors and windows 
of which should be heavy and close-fitting, and preferably 
situated on the side remote from that where the noise is 
liable to be regarded as a nuisance. Doors and windows, 
particularly high windows and skylights, may require to 
be double, and in extreme cases it may be necessary to 
employ double walls mounted on independent foundations. 
Buildings in which noisy operations are carried on should, 
if possible, be put under the lee of larger buildings, which 
may afford advantageous shielding to the locality. In 
the interior of noisy buildings, it is usually beneficial to 
the workers to divide groups of noisy machinery, as far 
as may be possible, into smaller units, each in its own 
enclosure. Appreciable benefit may also result from lining 
walls and ceilings with acoustical absorbent, so preventing 
the noise level from building up unduly. 

In the case of structure-borne noises, the remedy is dis- 
continuity somewhere in the structure, either in the form 
of an air gap or as resilient material ; for example, under 
the foundations of noisy or vibrating machinery. 

As an illustration of the abatement of extreme noise, 
near a residential area, reference may be made to the new 
Alvis works at Coventry, in the design of which the 
National Physical Laboratory co-operated. These works 
are devoted to the excessively noisy operation of testing 
aero-engines on the bench. The entire building, which 
has double walls, and through which a high wind passes, 
is fitted, so to speak, with an exhaust pipe and silencer, 
which takes the form of a horizontal brick tunnel, 100ft. 
long, 12ft. high, and 10ft. wide, lined with 4in. of mineral 
wool and asbestos cloth. This not only serves as an outlet 
for the wind, but reduces the objectionably high noise of 
the engines to an acceptable figure as heard in the neigh- 
bourhood. 








BirMINGHAM BRIDGE-BREAKING TeEstT.—An old brick 
arch which, for 140 years, has carrigd road traffic over the 
Stratford-on-Avon Canal at Alcester-road South, Bir- 
mingham, is to be demolished in order to make way for a 
new bridge of reinforced concrete. Before it is demolished 
experiments are to be made on the bridge by the Building 
Research Station of the Department of Industrial and 
Scientific Research on behalf of the Minister of Transport. 
The Ministry is collecting data about the strength of 
various types of bridges, and the Alcester-road South 
bridge is among those which are to be tested to breaking 
point. To enable the experiment to be made without 
closing the route, the first half of the new bridge will be 
built adjacent to the old one and connected to the existing 
approaches by means of a temporary roadway which will 
be superseded when the structure is completed. The new 
bridge will be 90ft. wide and is estimated to cost £11,400. 
It is the intention of the Council ultimately to provide 
dual carriageways, cycle tracks, and footpaths over the 
bridge, but at this stage only one carriageway, 24ft. 
wide, will be built, together with footpaths. The work 
will be put in hand at an early date, and it is hoped to 
complete the scheme in the course of the next financial year. 
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MVHE civic, industrial, and academic leaders of 

Sheffield co-operated to entertain the members of 
the Institute of Metals and their ladies at its Autumn 
Meeting, which was held in the city this week. A 
very fine programme of technical discussions, visits 
to works and social events had been arranged by the 
local executive committee, under the chairmanship of 
Professor J. H. Andrew (Dean of the Faculty of 
Metallurgy at Sheffield University). 

The proceedings opened on Monday evening, 
September 6th, in the Mappin Hall at the Department 
of Applied Science in the University, where the visitors 
were received by the Lord Mayor of Sheffield (Coun- 
cillor Mrs. A. E. Longden), the Lady Mayoress (Miss 
Mary Longden), the Senior Pro-Chancellor of the 
University (Lieut.-Colonel Sir Henry Stephenson) 
and Lady Stephenson and the President of the 
Institute (Mr. W. R. Barclay). 

The members of the Institute and their ladies were 
warmly welcomed by the Lord Mayor and Sir Henry 
Stephenson. Mr. Barclay, in the course of his 
response, reminded Sheffield how far the iron and 
steel sphere had been invaded by non-ferrous metal- 
lurgy, and that it was impossible to produce stainless 
steels without the aid of non-ferrous metals. He also 
acknowledged with pleasure that Sorby, an illus- 
trious citizen of Sheffield in the past, had invented 
the metallurgical microscope, one of the most wonder- 
ful instruments for the investigation of metallurgical 
problems. 

Following the reception the members assembled for 
their business meeting, at which it was announced 
that the members nominated by the Council in connec- 
tion with the ballot for the election of officers and 
Council for 1938-39 were as follows :— 

President : Dr. C. H. Desch, F.R.S., Head of the 
Department of Metallurgy at the National Physical 
Laboratory. 

As a Vice-President: Professor J. H. Andrew, 
Dean of the Faculty of Metallurgy at the University 
of Sheffield. 

As Members of Council: Dr. J. W. Donaldson, of 
the Scottish Local Section; Engineer Vice-Admiral 
G. Preece, C.B., Engineer-in-Chief of the Fleet ; 
and Mr. H. 8S. Tasker, a Member of Council of the 
British Non-ferrous Metals Research Association and 
a leader of the lead industry. 


MEMBERSHIP. 


It was announced that in July and August thirty- 
six members and thirty-eight students had been 
elected. The membership shows a_ progressive 
increase, and now reaches almost the highest figure 
it has ever attained. 

MEETINGS IN 1938. 

‘The Spring Meeting of the Institute is to be held 
on March 8th, 9th, and LOth, 1938, in London. 

The Autumn Meeting of the Institute of Metals is 
to be held jointly with the Iron and Steel Institute 
in the United States of America in October, 1938, 
by invitation of the American Institution of Mining 
and Metallurgical Engineers, the American Society of 
Metals, and the American Tron and Steel Institute. 

THE AUTUMN LECTURE. 

Following the business session, the Autumn 
Lecture was delivered by Dr. D. R. Pye, F.R.S., 
Director of Scientific Research at the Air Ministry, on 
the subject of ‘‘ Metallurgy and the Aero-engine.” 
It is reproduced on page 292 of the present issue. 

NICKEL-ALUMINIUM COPPER ALLOYS. 

The first paper presented was one on ‘‘ Copper-rich 
Nickel-Aluminium-Copper Alloys: Part 1, The Effect 
of Heat Treatment on Hardness and Electrical Resis- 
tivity,” by Dr. W. O. Alexander and Professor D. 
Hanson. In this paper the authors record the result 
of a research on fifty-six copper alloys, containing 
quantities of nickel and aluminium varying up to 10 per 
cent. by weight of each metal, which were cast and 
extruded. The effect of heat treatment on the hard- 
ness and eleetrical resistivity of these alloys was 
observed. The results indicate that above 800 deg. 
Cent. all the alloys consist of uniform « solid solution. 
When heated at temperatures below 800 deg. Cent., 
some of the alloys harden, and their electrical resis- 
tivity decreases. The results reveal the approximate 
limits of the « solid solution, while the manner of the 
changes in properties at lower temperatures implies 
precipitation of new phases, the origin of one lying 
in the direction of the nickel-aluminium binary 
system. 

DISCUSSION. 


Dr. C. H. Desch said that the paper dealt with a 
very interesting empirical series of experiments on the 
ternary system discussed, but that we should be in a 
position now to go very much further. The fact that 
the figures in the paper were given in percentages by 
weight rather obscured the meaning of the results 
obtained. Ratios of nickel and aluminium by weight 
had a practical importance only, but if the results 


I. 


began to see the cause of the changes which occurred 
in the ternary alloys. Dr. Bradley, at Manchester, 
had been working by the X-ray method on the various 
ternary systems making up the quaternary system 
iron-nickel-aluminium-copper, for instance, and had 
found extremely important atomic relations between 
the constituents which separated and the effects, on 
both mechanical hardness and on electrical and 
magnetic properties, that were produced by those 
ratios. The electron-atom ratio in the several phases 
could be used to explain many of the phenomena which 
occurred. In a short time, by means of information 
of that kind, we should be able to predict fairly 
accurately the properties of a given ternary combina- 
tion. Inasmuch as Dr. Bradley was going to the 
Department of Metallurgy at Teddington, the X-ray 
work would proceed in close connection with the 
Department’s metallurgical work. Dr. Desch com- 
mended to members of the Institute a study of the 
very important papers which Dr. Bradley and others 
had been publishing, largely under the inspiration of 
Professor W. L. Bragg, which really laid a new founda- 
tion for the study of complex alloys. The study of 
metallography was undergoing a change which would 
enable it to progress very much more rapidly in the 
next few years than it had lately, and material of the 
kind presented in the paper by Dr. Alexander and 
Professor Hanson could then be reinterpreted with 
valuable results. He did not depreciate the value 
of the results given in the paper, but suggested that 
they would have to be translated into a somewhat 
different form before they had the general value he 
would like them to have. 

Dr. H. W. Brownsdon—I.C.I. (Metals), Ltd.— 
noted that the information in the paper related only 
to Part I of the investigation the authors were 
making on the nickel-aluminium-copper alloys. I.C.I. 
(Metals) had realised that they could not hope to deal 
fully with the examination of the system in their own 
laboratories, and the authors had agreed to do the 
work, which already had confirmed the importance 
of the ratio which had been anticipated as giving the 
best temper-hardening properties. 

Professor D. Hanson thanked I.C.I. (Metals) for 
having made the investigation possible, for that 
concern had done an enormous amount of preliminary 
work in providing the materials and had afforded 
help at the various stages. The work represented a 
joint effort between an industrial undertaking and a 
scientific laboratory, and it was work which the 
University of Birmingham would have had the great- 
est difficulty in doing, because the preparation of the 
material in suitable form would probably have been 
beyond its resources. 

Dr. Alexander, replying to Dr. Desch, said that the 
electronic-atomic ratios had been studied in a number 
of the alloys and some quite interesting results were 
obtained. 


NICKEL-ALUMINIUM. 

A paper on * The Constitution of the Nickel- 
Aluminium System,’ by Dr. W. O. Alexander and 
Mr. N. B. Vaughan, was then read. 

For this research the system nickel-aluminium has 
been studied by thermal and micrographic methods, 
and a hitherto unsuspected phase is found to exist, 
containing 84-5 to 87 per cent. nickel, and probably 
corresponding to the intermetallic compound Ni,Al 
(86-7 per cent. nickel). Otherwise the diagram 
remains substantially as determined by Gwyer, 
except that the compound described by Gwyer as 
NiAl, is shown to be Ni,Al,. A change in solubility 
of nickel in NiAl causes alloys with 80 to 85 per cent. 
nickel to exhibit a suppressed structure when quenched 
from temperatures exceeding 1150 deg. Cent., and to 
undergo hardness changes on heat-treatment similar 
to those which occur in the suppressed 8 phase of the 
copper-aluminium system. 


DISCUSSION. 


Dr. A. G. C. Gwyer remarked that the authors’ 
review of the work done thirty years ago emphasised 
the importance of revising the equilibrium diagrams 
from time to time, and it was of interest to note 
how very nearly the investigators in those earlier 
years had hit the truth with the very feeble appa- 
ratus then available. The region between 82 and 
90 per cent. nickel seemed to be of considerable 
importance in view of the great differences in hard- 
ness. It would repay rather careful attention, and 
it would be of advantage if the authors and Dr. 
Bradley could get together. Dr. Gwyer added that 
he had rather more faith in the X-ray method than 
in the thermal method. 

Dr. W. H. Hatfield, F.R.S., who also commented 
upon the amazing accuracy of the early work, which 
had laid the foundations of our metallography in 
the various systems, said that in dealing with the 
alloy systems we were at the mercy of the purity of 
the materials available and of the apparatus. The 
work would be done again thirty years hence with 
purer materials and with greater accuracy. 






placed more confidence in the results obtained by the 
X-ray method than in those obtained by the more 
conventional technique, said that so far as the limits 
of the phases at room temperatures were concerned, 
he had acknowledged that the X-ray was likely to be 
the more accurate. But X-ray results on specimens 
consisting of quenched powders constituted rather a 
different matter, and the paper by Bradley and 
Taylor suggested that they were not too confident of 
such results. It seemed necessary to bring forward 
more evidence in favour of their theory, and in the 
meantime he and Dr. Alexander preferred to place 
greater reliance on their own results. 


A paper by Mr. L. Kenworthy on “ The Methods 
of Testing Zinc Coatings’ was then read. The 
official summary was as follows :— 


THE METHODS OF TESTING ZINC COATINGS. 


The measurement of the protective value of zine coatings 
on iron and steel, other than by accelerated corrosion tests, 
is carried out by examination of certain properties of the 
coating, namely, average weight, uniformity, structure, and 
porosity. Under these four headings, the various methods 
which are in use or which have been proposed for carrying out 
this type of determination are described, together with their 
respective advantages, limitations, and, in certain cases, 
suggested modifications. 

Methods for determining average weight mostly depend 
on direct weighing of the sample before and after the coating 
has been removed. Other methods make use of the heat 
developed or the gas evolved during the dissolution of the 
coating in acid. In the recently developed electrolytic test 
(Britton’s test) the time taken to remove the coating with a 
known current density is used. Chemical methods of dissolu- 
tion, depending on a time factor for the determination of thick- 
ness, are not applicable to coatings partially or entirely com- 
posed of alloy layer, because of variation in the rate of dissolu- 
tion with composition. They may be suitable, however, for the 
measurement of uniformity, as is the case with the copper 
sulphate (Preece) test. The electrolytic test, on the other 
hand, removes the same weight of coating per unit time, 
irrespective of composition. 

Structure is preferably determined by metallographic examina- 
tion while the weight of the component layers of the coating 
may be measured by the electrolytic test using potential 
measurements. Several proposed tests for porosity are described, 
although this property does not assume for zinc coatings the 
same importance as for coatings electro-positive to iron. 

The requirements of zine coatings to withstand corrosion 
vary with the conditions of exposure, and while for atmo- 
spheric attack the life is almost entirely dependent on the 
total weight of the coating (including alloy layer), for immersed 
conditions there is evidence that the composition of the coating 
plays an important part. The particular advantages of certain 
methods for evaluating the various requirements for both types 
of conditions are discussed. 


DISCUSSION. 


Dr. W. H. J. Vernon said it was true up to a point 
that the life of a specimen was proportional to the 
thickness of the coating; but it was necessary to 
bear in mind the need for determining some minimum 
thickness, because the building up of a basic pro- 
tective layer on the metal itself required an appre- 
ciable time, and in the early stages the products were 
usually freely soluble. The importance of sacrificial 
corrosion was sometimes exaggerated, because if a 
coating were sacrificed it was not of much use after- 
wards. 

The condition of the underlying metal and the shape 
of the test piece were very important matters to bear 
in mind in comparing results. 

The author would not claim, of course, that in his 
tests he had exhausted all the methods of testing. 
The variety of the applications of coatings called for 
a variety of tests, and as indicative of the necessity 
for having a variety of methods, Dr. Vernon men- 
tioned having been shown some Sherardised iron coins 
which were issued in Austria during the war, and on 
which the coating was reduced to a mere veneer. 

Mr. T. H. Turner welcomed the paper as being of 
real practical interest to many users and to the Pro- 
tective Coatings Sub-Committee of the Iron and Steel 
Institute Corrosion Committee. The user of a wire, 
he said, was probably generally satisfied with the 
Preece test, and it would probably give him the 
information he required. Very often the weight of 
zine was measured also; but Mr. Turner was 
inclined to think that the weight of zine was 
measured rather with the object of ensuring that 
the storekeeper was getting what he paid for 
than from the point of view of the engineer getting 
what he wanted, and perhaps the Preece test was 
better from that point of view. 

When testing forty-one different kinds of zinc- 
coated wires used by his company, he had felt that 
perhaps weight should be considered in relation to 
diameter. When considering large and small-diameter 
wires, and when one pictured the molten material 
crystallising from a surface, at right angles to that 
surface, he was inclined to think that merely measur- 
ing the weight would not give the same picture of the 
corrosion resistance or of the manner in which the 
metal would react to chemical influences in the case 
of the smaller as in the case of the larger ones. So 
that each form of test might fit a given type of article 
quite well, but would. not fit all types. That fact was 
well brought out by the paper. 

With regard to the spark spectrograph, D. M. Smith, 
working at Birmingham University for the British 
Non-Ferrous Metals Research Association, had 
obtained some really useful results by sparking zinc- 
coated wires, and Mr. Turner had carried out photo- 
micrographic examinations on them which had 
indicated that the test might be useful. But he had 


not been able to apply it in practice, because the 








were expressed in the form of atomic percentages, we 





Mr. Vaughan, replying to the point that Dr. Gwyer 


Preece test seemed to give what was wanted. 
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Mr. Turner believed that we were quite wrong in 
relying on zine, for we knew that zine corroded. 
Engineers seemed to believe that by merely putting 
a non-ferrous coating on to a corroding steel they 
would solve the corrosion problem, but, in fact, that 
would take us only a little way. In aircraft materials 
it was common to have a dope over a protective coat- 
ing, but that was not so in general engineering, and 
he believed it would pay an engineer not to be satisfied 
with a galvanised wire or sheet. If looks did not 
matter, one could by all means reap the sacrificial 
value of the aluminium or zine coating, but one 
could add a paint or varnish or anything. else as a 
dope. to keep it there as long as possible. 

Dr. W. H. Hatfield, referring to the sacrificial 
method, said that one could buy steel sheet having a 
thicker coating, so that the sacrifice occupied a 
longer period. A good deal of discussion turned upon 
meeting the situation created by abnormal economies 
in regard to the added layer, but there were sheets 
available to-day which would have a life of 20-30 
years. 

Mr. Kenworthy, replying, agreed that there was 
further need for the correlation of the test results 
discussed in the paper with actual service experience, 
and he was engaged upon such experiments, the 
results of which he hoped to make public later. The 
impression might be gained from Mr. Turner’s remarks 
that zine was not a very good metal to apply as a coat- 
ing. There were bad atmospheres, of course, but zinc 
coatings had been used for many years, and in the 
majority of cases they stood up very well indeed. 
The thicker the coating, the more the sacrifice and 
the better the life. In the past, largely through the 
cut-price trade, less and less zinc had been applied, 
as the result of which one began to wonder whether, 
after all, zine provided a suitable coating. 


(To be continued.) 








South African Engineering Notes. 
(By our South African Correspondent.) 


Care Town, August 22nd. 
Derailment Tests. 


Further experimental railway derailments are 
being made at Escourt, Natal, where a staff of technical 
and research officers are on the ground. Hitherto the 
experiments have been made with an old locomotive and 
tender, but the tests now proceeding include experiments 
with insulated vans, such as are used for the conveyance 
of meat and milk. Two of these vehicles are at Estcourt, 
fitted up to represent the loaded condition. The con- 
tinuance of the tests is in pursuance of the painstaking 
efforts being made by the Railway Administration to 
compile practical data concerning its running track under 
normal as well as abnormal speeds. The information 
already obtained at Estcourt is said to have been of great 
value to the research and technical officers. 


Many Big Undertakings. 


A larger number of important undertakings are 
at present under weigh than ever before in the history of 
South Africa. Most of them are the natural corollary of 
the great trade expansion which has taken place since 1932, 
and include dock extensions, great development of the 
uses of electricity, and provision for the supply of the 
increased amount of power required, additional water 
supplies, additional locomotives and rolling stock, &c. 
The biggest undertaking being started at present is the 
enlargement of the Cape Town docks, a scheme which 
will occupy several years and cost about £7,000,000. A 
certain amount of preliminary work has been carried out 
departmentally, but by far the larger portion is being given 
out to overseas firms which by now will be in posses- 
sion of the tender forms. The tenders will not be return- 
able for a month or more yet, and it is not anticipated 
that the successful contractors will be ready to start the 
dredging and reclamation work before the extreme end 
of the year, as they have to bring out their dredgers and 
equipment. It is possible that the lifting of the random 
block mole, which forms one of the bay-ward sides of the 
present New Basin, and has to be removed so that the area 
of the basin may be doubled, may be started earlier. The 
laying of the foundations for the new foreshore quay has 
already been begun departmentally. The steps taken to 
increase the number of locomotives, trucks, &c., so as to 
cope with the increased traffic, are dealt with separately. 
The increase in the demand for electric power has com- 
pelled the big power companies and the municipalities 
greatly to increase their capacities. Cape Town is adding 
three 42,000-kW generating sets to its equipment. It is 
now placing an order for two 20,000-kVA transformers 
and two of 15,000 kVA with Messrs. Ferranti, of London 

in the event of Messrs. Ferranti declining the order, it 
is to be placed with Messrs. Siemens, of Berlin. There 
has been considerable controversy over this order, one 
section of the City Council being in favour of accepting 
the Siemens’ tender as the cheapest, while the other urged 
that it should go to the London firm on the ground that 
the £2,000,000 or thereabouts for the whole of the Coun- 
cil’s present electrical requirements was being raised 
in London. Johannesburg has a big electricity scheme, 
to cost £1,424,000 and to provide two 30,000-kW generator 
sets, being worked out, and a number of smaller muni- 
eipalities are greatly increasing their power plants. The 
Rand Water Board is increasing its pumping power so 
as to give larger supplies to the Rand municipalities, 
and Caledon and George have also approved new water 
schemes. During 1936 the Electricity Supply Commis- 


sion embarked on power station extensions, at an estimated 
cost of about £3,000,000, and is contemplating further 
large expansions, the most important being at the Klip 
power station, which, designed in 1934 for an ultimate 
installed capacity of 350,000 kW, is finding demand 





growing so rapidly that it has been decided to increase 
the capacity immediately to 424,000 kW, which will 
make it larger than any existing power station in the 
Southern Hemisphere. The most important private 
industrial development is the formation of a corporation 
to take over the Neweastle Steel Works (Natal). The 
corporation is registered as ‘* African Metals Corporation, 
Ltd.” <A start has already been made in reconditioning 
the works for the production of pig iron and ferro-man- 
ganese ; the works has a capacity of 50,000 tons per year. 
Another project which may have an important effect in 
the development of the Union’s exports of fruit, meat, 
fish, dairy products, &c., is the erection of two factories 
in different parts of the Union to supply “dry ice” 
(carbon dioxide) in large quantities for refrigeration and 
preservation of perishable foodstuffs. Work will be 
started on the Rand shortly on a new section of the 
£7,000,000 programme of railway improvement. Three 
new branch lines are to be constructed, and will put an 
end to hold-ups due to the present congestion, enable all 
main line trains to run strictly to time-table, and reduce 
by hundreds of miles the weekly running of trains and 
eliminate the haulage of heavy loads of goods through the 
centre of Johannesburg. The Johannesburg City Council 
has passed a scheme for city improvements, at a cost of 
£2,500,000. In order to cope with the great increase in 
traffic at Durban docks, a Committee of experts is con- 
sidering the measures to be taken. It is understood that 
the construction of two wharves projecting 1200ft. into the 
bay is favoured. The towns of Caledon and Calitzdorp 
have undertaken electricity and water schemes, which will 
be opened shortly, as well as similar schemes for Prince 
Albert Town. They are small undertakings. 


Phenomenal Trade Increase. 


As a result of the rise in the price of gold and 
the increased demand overseas for South African raw 
materials, there has been a phenomenal increase in nearly 
all classes of traffic throughout South Africa. A com- 
parison of the figures for the financial years ended March 
3lst, 1933, and 1937, shows that the goods tonnage has 
increased by 50-53 per cent.; ton-miles by 49-97 per 
cent.; the total earnings by 54-67 per cent., and passenger 
journeys by 38-01 per cent. There is also an unpre- 
cedented increase in manganese and chrome ores, citrus 
and maize traffic, and it is estimated that over 1,000,000 
tons of maize and maize products will be exported during 
the present season, as compared with only 126,924 tons 
last season. The number of trucks loaded in June, 1937, 
exceeded the number loaded during the corresponding 
month of last year by 29,526. The abnormal conditions 
prevailing have brought about a heavy congestion of 
traffic, with general delay and inconvenience owing to 
truck shortage. Not since 1925 have the South African 
Railways been called upon to cope with such a demand 
for trucks as at present. Not only are ships waiting for 
coal for bunkers and for cargoes of maize, citrus fruit, 
base metals, and other commodities, but the warehouses 
at the ports are unable to obtain sufficient trucks to remove 
goods landed, and so delays are occurring to loaded ships 
arriving with cargoes to unload. The power stations in 
all parts of the Union are maintaining their vital services 
to homes and factories with coal reserves depleted to such 
a point that the Government has been compelled to come 
to the rescue by confiscating private supplies. The rail- 
ways are also being obliged to confiscate private supplies, 
they being themselves faced with a coal shortage. If 
the position is not relieved soon, and further confisca- 
tions become necessary, the public will also suffer. An 
Act of Parliament, it may be explained, empowers the 
railways to carry out confiscation of coal to keep their 
trains running, as they fall into the class of an “ essential 
service.’ For nearly three months the shortage of trucks 
has been growing worse and the future outlook at least 
for the next couple of months is very serious, although 
assurances are being given that matters will have to 
reach an even more critical stage before the gold-mining 
industry, and secondary industries along the Rand, will 
have to suffer. To relieve the position in the Cape Province 
the Government has chartered several steamers to bring 
coal cargoes round from Lourenco Marquez. The Adminis- 
tration has also taken prompt steps to augment the rolling 
stock and increase the capacity of the lines by doubling 
the electrification programme, the construction of relief 
lines, and numerous other measures. At present 246 new 
engines and the equivalent of 8246 new trucks are 
on order or have been authorised, and further orders 
for trucks, engines, and electric units are being placed. 
Unfortunately, rearmament in Europe has resulted 
in slowing down deliveries in South Africa of new 
engines and rolling stock. The number of new trucks 
in service or on order represents an increase of nearly 
50 per cent. on the stock in use in March, 1933. The 
total capital cost involved in new work and rolling 
stock since 1933 amounts to almost £28,000,000. 
In normal years there is a lull between January and 
June, but during the present year there has been no 
diminution of traffic during this period. With a view to 
improving matters, the Administration has even resorted 
to the expedient of employing staff retired from the 
service who are experienced in train working and operat- 
ing, but it is admitted that all the facilities which are 
available will not be adequate until the completion 
of the relief schemes and the arrival of the new engines 
and trucks on order. Not content with scouring Europe 
for new locomotives the Railway Administration is stated 
to be inquiring in America for forty-five locomotives, 
but it is considered unlikely that American manufac- 
turers will be successful in booking the whole number. 
Past experience with American engines has been very 
unfortunate, batches of as many as twenty having had 
to be rejected and afterwards made more or less workable 
at the expense of the American builders. Of course, 
there are United States firms which turn out reliable 
engines, but they are seldom in a position to accept 
outside orders. 


Durban Power Station Flooded. 


On August 3rd, Durban experienced one of the 
fiercest storms in its history. Storm water which followed 
a three-hours’ deluge flooded the power station at Congella, 
and at 10 o’clock at night every light in the city went out, 





even the lighthouse on the Bluff being for a time affected. 
Water swept into the basement of the power station 
until it reached a depth of 12ft., and the turbines had to 
be stopped.’ Pumps of the fire brigade and the City 
Corporation worked at full pressure throughout the 
night and all the following day until the engine-rooms 
had ‘been cleared of flood water. The old Durban power 
station in Alice-street, and Huletts 8.A. Refineries plant at 
Rossburgh, did what they could to supply power to the 
city while the Congella station was stopped. Railway 
services in the area were seriously disorganised, and 
the railway workshops were stopped for hours, nearly 
2000 men being idle, A large number of buildings in the 
city were flooded and there was extensive damage. 


Building Fighting Planes. 

An official test flight of a Hawker Hartbees aero- 
plane—the first of a batch of sixty-five machines being 
manufactured by the aircraft and artillery depdt at 
Robert Heights—was successfully carried out at Zwart- 
kops air station on July 22nd. The trials took place in the 
presence of the Minister of Defence and senior officers of 
the Defence Forces. The Hartbees is very similar in con- 
struction and performance to the Hawker Hart, Hind, 
Demon, and Osprey. The only difference is in its equip- 
ment, armament, and latest type of Rolls-Royce Kestrel 
engine. With the exception of the engine and armament-— 
obtained from Great Britain—almost every part is actually 
manufactured from the raw material in the South African 
Air Force depét shops. Most of this raw material is 
imported, as local industry is not yet able to supply the 
variety of special steels and materials required in the 
manufacture of a military aircraft or the engine. The Hart- 
bees is a two-gun general-purpose aircraft, and can be 
adapted to perform most of the duties required of it in the 
South African Air Force. Having two forward-pointing 
Vickers guns, it can act as a two-seater fighter. It is also 
equipped with electrical bomb release gear, and is there- 
fore a day bomber. Furthermore, it carries a 25-mile 
radius radio telephone, a camera, and extra petrol tankage, 
and is thus a very effective reconnaissance machine. Pre- 
paration for production of the Hartbees was started nearly 
two years ago. The tooling and rigging having now been 
completed, production has at the rate of one 
machine a week, which will gradually be increased to a 
maximum of two a week. The engine is a 600 H.P. Rolls- 
Royce Kestrel. The machine has a top speed at 11,000ft. 
of 186 miles an hour, it can climb from sea level to 11,000ft. 
in seven minutes, and its landing speed is 55 miles an hour. 


New Airways Route. 


The Minister of Railways and Defence, Mr. 
O. Pirow, together with other officials, intends surveying 
by air a new route which South African Airways con- 
templates opening up early next year. The route will be 
a circular one of 6600 miles, and will be as follows :—Ger- 
miston (Transvaal), Windhuk, Grootfontein, Etosha Pan, 
Kunene River, Mossamedes, Benguella, Loanda, Boma, 
Leopoldville, Stanleyville, Kisumie, Nairobi, Dodoma, 
Mpika, Broken Hill, Lusaka, Livingstone, Bulawayo, and 
back to Johannesburg. When the service begins, Windhuk 
will become an important air junction, as it is considered 
very probable that a feeder service will be inaugurated 
from Cape Town to Windhuk. It is expected that the 
machines to be used on the proposed route will be fast 
J.U. 86 ten-seaters, which cruise at something in the 
region of 200 miles an hour, and the first two of which are 
already being used in the Union services. This scheme 
for a 7000-mile airway to the Belgian Congo across equa- 
torial Africa and back is expected to be realised by the 
end of the year, if no unexpected obstacle is met with. 


Portuguese Railway Extension. 


A new Portuguese railway is to be constructed 
up the Zambesi River valley. Work will start soon and 
the line will open up one of the most fertile and rich 
tracts in Africa. It will run 260 kiloms. up the northern 
bank of the river from Sena at the giant bridge over the 
river, to the 400-year-old cathedral town of Tete, which 
has an important wireless station and is a place of call 
for French air liners from Broken Hill and Madagascar. 
Opposite the river, about 10 miles away, are the great 
Moatize coal deposits, where one of seven basic seams 
of coal has already been proved to contain 105,000,000 
tons, the content of the remainder not having been yet 
established. At present, owing to lack of facilities, the 
mine is only able to produce about 10,000 tons of large 
coal a year, which is readily sold to nearby factories. 
Once the,new railway is constructed, however, it is anti- 
cipated that the output will easily be raised to several 
hundred thousand tons a year. The coal cokes readily 
and has proved very satisfactory for steam-raising pur- 
poses. Imports of coal from Wankie Colliery, Southern 
Rhodesia, to Beira will then probably cease. Another 
important use for the new railway will be the conveyance 
of copper, which is found at Katanga, about 4 kiloms. 
from the main coal deposits. There are five prospecting 
shafts, and already 4000 tons of ore, with 25 per cent. 
copper, and another 4000 tons with 15 per cent. copper 
content, are claimed to have been brought out. 


Johannesburg’s New Power Station. 


In a reference to the new power station which 
the Johannesburg municipality is proceeding with, in THE 
ENGINEER of July 23rd, page 115, by a clerical error the 
ultimate capacity was given as 200,000 kW, whereas it 
should be 300,000 kW. It may be added that the situation 
of the new station at Orlando is about 9 miles from Johan 
nesburg, to the south-west, and will be in proximity to the 
Klipspruit Reservoir, which has an area of approximately 
65 acres, from which the circulating water for the con- 
densers will be drawn. The dam and the power station 
site are on the property owned by the municipality. The 
cooling of the circulating water will be effected partly by 
surface cooling in the dam and partly by sprays situated 
on the north bank of the dam. The power generated at 
Orlando will be stepped up to 80,000 volts for transmission 
by overhead lines to certain points of the city’s electrical 
system. The old power station at President-street, which 
has been serving the purpose of standby for the past two 
or three years, with 9000 kW of plant, will be closed down 
and dismantled in September. 
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Rail and Road. 


Roap IMPROVEMENTS IN SNowpon1A.—The Minister of 
Transport has made a grant towards the cost, estimated 
at £21,000, for a road improvement scheme between 
Bethania-and Llyn Gwynant, a distance of about 14 miles. 
The carriageway is to be widened to 20ft. and a 5ft. wide 
footpath provided, 


GERMAN TRAIN DeERAILMENT.—When a special train 
was derailed whilst passing through Holzheim, near 
Dusseldorf, on Sunday, September 5th, fourteen people 
were killed and eighteen seriously injured. The engine 
and four coaches are reported to have left the line and the 
cause of the accident has not yet been ascertained. 


AMERICAN Rattway EQuiement.—During the first 
seven months of this year the Class I railways in the 
United States put into service 198 new steam locomotives, 
25 oil-engined and electric locomotives, and 41,630 new 
freight wagons. Orders in hand on August Ist for new 
rolling stock included 283 steam locomotives, 29 oil-engined 
and electric locomotives, and 38,089 freight wagons. 


G.W.R. Winter Tra SERvVICE.—To meet the increase 
in rail travel, the Great Western Railway Company is 
retaining ninety of the trains included in its summer 
services in the winter services which come into operation 
on September 27th. Accelerated services are to be ihtro- 
duced, and the number of runs at 60 miles an hour or more 
is to be increased from nineteen in the summer service to 
twenty-two during the winter. The daily mileage of the 
company’s trains will total 115,588, and its eighteen 
streamlined railears will cover 3592 miles daily. 


New Locomotives ror SouTHERN Paciric Rartpway.— 
The Baldwin Locomotive Works is supplying a new series 
of 4-8-8-2 articulated locomotives for the Southern 
Pacific Railway. These new engines are fitted for burinng 
oil fuel and the driving cab is at the front end. The lead- 
ing particulars of the locomotives are as follows :—-Four- 
cylinders, 24in. diameter by 32in.; steam pressure, 250 lb. 
per square inch; combined heating surface, 9069 square 
feet; grate area, 139 square feet; coupled wheels, 
5ft. 3$in, diameter; total wheel base, 67ft. 3in.; driving 
wheel base ef each unit, 16ft. llin.; estimated weight, 
321 tons, and with tender 500 tons; at 85 per cent. 
boiler pressure, tractive force 123,400 lb. 


Rartway Construction IN Mexico.—Work is at 
present proceeding in Mexico on five major railway pro- 
jects. The work will involve the building of about 1000 
miles of new lines, at an estimated cost of 42 million 
dollars. The largest of the projects is the South-eastern 
line, which will begin at Puerto Mexico and run to 
Campeche, vid Tenosique, a distance of about 475 miles. 
A narrow-gauge line, some 192 miles long, will run 
between the Bay of Chacahua and the terminus of the 
Huajuapam branch of the Mexican Railway at Ixquixtla. 
Another line involving two separate projects will run 
from Caltzoutzin to Puerto Zihuatanejo, on the Pacific 
Coast. From a point on this line known as New Italy, a 
17 miles long branch will run to Apatzingan. Another 
project is a line between Fuentes Brotantes and Santa 
Ana, with a branch from Punta Penasco to Sonoyta. 


Rartway Statistics.—Railway statistics for the 
calendar month of May and the four weeks ended June 
12th, 1937, show that the total number of passenger 
journeys (excluding season ticket holders) taken on all 
standard gauge railways in Great Britain in the month 
of May, 1937, was 149,186,822, an increase compared with 
May, 1936, of 43,907,700. The journeys taken by passen- 
gers at reduced fares increased by 15,659,702, and those 
at standard or ordinary fares by 28,247,998. The receipts 
from passengers (excluding season ticket holders) showed 
an increase of £1,315,889. These comparisons are, how- 
ever, affected by the incidence of Whit Monday which 
fell on May 17th, 1937, and on June Ist, 1936, and also 
by the increased traffic resulting from the Coronation cele- 
brations. If the railway i of the London 
Passenger Transport Board be omitted, the figures show 
an increase in journeys of 19,144,983 and an increase in 
receipts of £1,028,289. For all companies the receipts from 
passenger train traffic (including season tickets and 
parcels and miscellaneous traffic, but excluding mails and 
parcels post), were £1,348,906 more than in May, 1936. 
The total tonnage of freight conveyed (excluding free- 
hauled traffic) in the four weeks ended June 12th, 1937, 
was 22,436,478. The freight train receipts amounted to 
£7,017,767. The freight train miles run were 702,242 more 
than in the corresponding period of 1936. The average 
train load increased from 124 to 132} tons, and the net 
ton miles per engine hour from 468} to 488}. 


L.M.S. Earty History.—The recent finding of an old 
document in the office of the Divisional Superintendent 
of Operation at Hunt’s Bank, Manchester, reveals some 
amusing sidelights on the early days of that railway’s 
operation. This document comprises a statement of the 
punctuality of trains arriving at the Euston terminus of 
the London and Birmingham Railway during the winter 
of 1839-40. The statement, which formed part of the 
evidence offered by the London and Birmingham Railway 
to the Select Committee appointed by Parliament in 
1839 “‘ to enquire into the state of communication by 
railway,” shows that coke rather than coal was burned 
by locomotives in these early days of railways, for the 
explanation of a late arrival of 11 min. is given as “ short 
of steam, from bad coke.’’ Locomotives were far from 
reliable a century ago, as is shown by such frequent 
entries in the statement as :—‘‘ Pumps of engine out of 
order ” (88 min. late); “‘ One of the pistons out of order ”’ 
(87 min. late); “Short of steam”; ‘‘ Engine out of 
order”; “‘ Engine out of order and unable to proceed ” ; 
&c. Bad weather was also a source of many late arrivals, 
one train being an hour late at Euston owing to “ High 
winds and short of steam”; another was 80 min. late 
owing to “‘ Heavy train and high wind’’; while another 
popular excuse was “ Slippery rails.”” Connecting services 
in those days were liable to some irregularity, and one 
train from Birmingham to Euston is stated to have waited 
163 min. because the connecting train from the Grand 
Junction Railway was late. “‘ Luggage trains” also 
caused widespread delays to passenger expresses, owing 
to the absence of any proper signalling system. 








Miscellanea. 


Tue Lare Herr Ernst Harets.—Many of our readers 
will learn with the deepest regret of the death of Herr 
Ernst Werner Hafels, at his home in Mansel-road, Wimble- 
don, following an accident while on holiday in Ostend 
some weeks ago. For the last nine years Herr Hafels 
has ably ted the Demag Company of Duisburg 
in Great Britain. He was a prominent member of the 
German Colony in London, and made many friends in 
British engineering industry. 

Rari Power Srarion REPLACEMENT.—On August 
4th the Machynlleth generating station was completely 
destroyed by fire. We are informed by the Brush Elec- 
trical Engineering Company, Ltd., that on August 9th 
it received an order for a 100 B.H.P. engine, and a 58-kW 
alternator, complete with switchboard and switchgear, 
to be installed on a temporary site at Machynlleth. The 
company delivered the plant and began supplying current 
within nine days of receiving the order. 

Batrersea Power Sration,—The London Power Com- 
pany is to make extensions costing about 14 million 
pounds to the Battersea power station. This work con- 
stitutes the beginning of the second half of the station, 
and the Central Electricity Board has instructed the 
company to proceed with plans for extending the station 
by installing plant with a rating capacity of 
100,000 kW, comprising a 16,000-kW high-pressure turbo- 
alternator, a 78,000-kW low-pressure set, and a 6000-kW 
house set. 


Rouse Exvecrriciry Suprty.—A new electricity supply 
company is to be established in the Ruhr by the Rhenish- 
Westphalian Coal Syndicate. It is intended to make an 
agreement with the Vereinigten Elektrizitatswerken 
Westfalen A.G., Dortmund, to provide unified spheres of 
control and organised distribution of power over the whole 
of the Westphalian area. The general plan is to build 
generating stations close to the collieries, and to leave the 
bulk of the work of distribution to the Vereinigten Elek- 
trizitatswerken Westfalen A.G. 


DistrzxaTion Prant Tests.—A report recently issued 
by the Director of Fuel Research describes a fourteen-day 
test carried out on the low-temperature distillation plant 
of the National Coke and Oil Company, Ltd., at Erith. 
The fourteen days were divided into a seven-day observa- 
tion period and a seven-day test period. During the 
fourteen days 8940 gallons of Diesel oil constituents were 
collected and the raw materials supplied to the carbonis- 
ing system were 657-3 tons of coal, 4265 gallons of creosote 
oil, 2105 gallons of recovered wash oil, 820 gallons of high- 
temperature topped tar, and 132 gallons of producer gas 
tar. 

Gas Evoitution ry Mines.—An extract in Iron and 
Coal Trades Review describes a recommended method of 
checking the evolution of gas in coal mines. By this 
method a sample is taken from the coal face, and after 
crushing it to a standard particle size, it is placed in a 
flask connected to a pressure gauge. After evacuation of 
the flask, the rate of liberation of the gas from the coal can 
be followed with the gauge. Current samples are taken 
from the seam as the worki proceed, and the sudden 
increase in the rate of gas evolution in the flask or a change 
in composition is taken as an indication that dangerous 
gas conditions are likely to be encountered. 


A Hicu-PressurE STaTion IN THE U.S.—An extension 
to the Twin Branch power station of the American Gas 
and Electric Company is to operate at a pressure of 
2500 Ib. per square inch, and at a temperature of 940 deg. 
Fah. A contract has been placed for a 22,500-kW turbo- 
generator to work at 2400 lb. per square inch, and it will 
be cross-compounded with a 40,000-kW, 400 lb. per square 
inch turbo-generator. According to Power, the pressure 
of 2500 Ib. squre inch was selected as being the 
limit to which natural circulation boilers can be built, 
and any higher pressure would necessitate the forced 
circulation of the water in the boiler by means of pumps. 


Instrrutions To Visir U.S. ry 1938.—The Councils 
of the Institute of Metals and the Iron and Steel Institute 
have accepted invitations from the American Institute of 
Mining and Metallurgical Engineers and the American 
Tron and Steel Institute to hold the Autumn Meeting of 
1938 in the United States. In accordance with the policy 
of the Councils of the Institute of Metals and the Iron and 
Steel Institute, and in agreement with the desire of the 
American societies from which the invitations have been 
received, the two Institutes will collaborate in making 
their arrangements. The meeting will be a joint one and 
the whole programme available to members of either 
Institute. The joint programme will be prepared and 
arrangements in the United States of America made by 
the two Institutes in conjunction with a committee of the 
American Societies specially appointed for the purpose. 
It is proposed that the meeti open in New York 
on Monday, October 3rd, 1938, and that the main pro- 
gramme shall last about three weeks from that date. 


CaLIBRATION OF TestING MAcHINES UNDER DyNamic 
Loapinc.—The errors of the indicated loads of testing 
machines used to determine the mechanical properties of 
engineering materials are usually determined for static 
loads. Testing machines are often used to load specimens 
continuously to failure at a given rate of loading. The 
additional errors, due to rate of loading of six testing 
machines comprising four types widely used in the United 
States were recently determined by means of a special 
elastic calibrating device for rates of loading up to 
50,000 Ib. per minute. The results of the tests are given 
in a research paper of the United States National Bureau 
of Standards. The additional errors in the indicated loads 
of these machines, due to rate of loading, at rates currently 
used in testing, exceeded in several cases the tolerances 
specified for such testing machines. These errors there- 
fore cannot in general be neglected when determining the 
rates of loading to be used in materials testing. The results 
of these tests, although they cannot be used to correct 
the indicated loads of other testing machines of the same 
types because of small inherent differences in the weighing 
systems and slight differences of adjustment, are useful 
in that they indicate the magnitude of the errors to be 
expected. 








Ait and Water. 


Bartish Arrways, Lrp.—It is reported that Britislf 
Airways is to move from Croydon airport to the Govern- 
ment-owned civil aerodrome at Heston. The company at 
present operates from Croydon, and has its workshops at 
Gatwick. 

New Froatine Dock ror Russta.—The four sections 
of a 4000-ton floating dock for Russia were recently 
launched by Swan, Hunter and Wigham Richardson, Ltd. 
The structure is to be reassembled and next spring will be 
towed to Russia. 


MisHaP to THE “ Campris.”—On Friday, September 
3rd, when the flying boat “ Cambria” was alighting on 
Lake Ontario, the port float struck a submerged log and was 
badly damaged. © supporting struts were torn away 
and two holes were made in the bottom of the pontoon. 

ConTROLLABLE Prrow Arrscrews.—The De Havilland 
Aircraft Company has begun producing a three-bladed 
controllable pitch airscrew, 14ft. 6in. in diameter. This 
is the largest size of this type of airscrew made in this 
country, and it has the same type of hydraulic control 
mechanism as the five smaller sizes made by the company. 


THe Suort Mayo Composrre Arrcrarr.—The upper 
component of the Short Mayo Composite aircraft, the 
** Mercury,” has been launched and is in an advanced state 
of construction. The “ Mercury” has four 350 H.P. 
Napier “‘ Rapier ” engines, and in still air has a range of 
about 3500 miles. With a pay load of 1000 Ib., the machine 
will have a cruising speed of about 160 miles an hour. 


Arm Lives iy Great Brrrain.—A proposal to bring 
all the important internal air lines in this country under 
one control is now being considered. The suggested form 
of the amalgamation is the pooling of resources and experi- 
ence with the partners of the various companies as share- 
holders of the main operating company. The basis of 
the amalgamation would be the system of Railway Air 
Services. 

Tue ms. “ Proys AtBeRtT.”—The Belgian Administra- 
tion de la Marine is shortly to place its new motorship 
** Prins Albert ’’ on the Dover—Ostend service. She is the 
sister ship of the “ Prince Baudouin,” and it is expected 
that shé will be slightly faster. Both the ship and her 
Sulzer type engines were built by the Soc. Anon. John 
Cockerill, and are designed to develop about 17,000 B.H.P., 
and the contract speed of the ship is 23-5 knots. 


Motor Boat SPEED Recorp.—In his new motor boat 
“* Bluebird,” Sir Malcolm Campbell has succeeded in 
setting up a new world’s record speed for this type of craft. 
The previous record was set up in 1932 by Commander 
Gar Wood, who reached a speed of 124-86 miles an hour. 
Sir Malcolm’s was 112-53 knots or 129-50 miles 
an hour. The “ Bluebird ”’ has a single 2000 H.P. Rolls- 
Royce engine, whilst the previous record holding boat 
had four engines developing 7800 H.P. 


A New Norweaian Tanker.—The Norwegian motor 
tanker ‘“‘ Petrofina,” which recently underwent her trials, 
averaged a speed of 14-82 knots, over several mile runs 
when fully laden to her draught of 29ft. 6in., corresponding 
to 15,300 tons deadweight. She was built by Gotaverken, 
Gothenburg, and, according to Motor Ship, her leading 
dimensions are 487ft. 6in. long, 64ft. moulded beam, and 
38ft. 2in. depth to main deck. . The main engine is a 
standard five-cylinder Gotaverken-B. & W. double-acting 
two-stroke unit of 7000 I.H.P. 


SHIPPING ON THE CLYDE.— the year ending 
June 30th last ships aggregating over 15,000,000 tons were 
dealt with on the Clyde, and the revenue for this period 
was £949,930, an increase of £31,790 on the previous year. 
The actual tonnage of vessels entering and leaving port 
was 15,132,553, representing an increase of 823,098 tons 
on the figures for the previous year, which were the highest 
in the records of the Trust, the next best being the year 
1930 with 14,429,199 tons. Goods imported and exported 
amounted to 6,742,977 tons, an increase on the previous 
year of 305,536 tons. 


New British Destrorers.—On Friday, September 
3rd, two more destroyers of the ‘ Tribal” class were 
launched from Vickers-Armstrong’s yard at Walker-on- 
Tyne. The new ships were named “Eskimo” and 
““Mashona.” Speaking at the lunch after the launchings, 
Sir Charles Craven said that since October, 1934, the com- 
pany had launched eight ships from the Tyne yard, and 
was now building the new battleship “King George V” 
and an aircraft carrier. Sir Charles added that his firm now 
employed 17,673 workpeople. ‘The previous day the 
“ Tribal” class destroyer “‘ Maori’ was launched at the 
yard of the Fairfield Shipbuilding and Engineering Co., Ltd. 


Tue Swepish Navy.—A committee of naval experts 
has recommended to the Swedish Gevernment that during 
the period 1938-1942 the following néw construction 
should be carried out :—Three battle-cruisers, each of 
8000 tons; four torpedo boats; and three coastal sub- 
marines, and a dep6t ship. The purchase abroad of twelve 
sloops is also recommended. The total expenditure is 
estimated at about 180 million kronor. The committee 
emphasises that the new construction means only the 
maintenance of the present strength of the fleet ; 36,000 
tons reach the age limit in the next few years. In addition, 
it is proposed that an earlier start be made with the 
building of the two destroyers which were scheduled to 
be constructed in the years 1941-1945. 


AccomMopaTiIon For Suire’s Crews.—The Board of 
Trade has issued new instructions relating to the survey 
of masters’ and crews’ spaces in British ships. For several 
years the new instructions have represented the basic 
minimum requirements laid down by many shipowners, 
although they are an advance on the previous require- 
ments. The main improvements are :—The accommoda- 
tion is to be amidships or aft, instead of forward, as has 
hitherto been usual; a hospital is to be provided in all 
ships over 2500 tons; beds are generally to be in single 
tier; there are to be separate mess-rooms, separate 
sleeping accommodation for different watches, better 
washing and bathing facilities, proper drying rooms, pro- 
vision for hanging oilskins and dirty clothes, better ven- 
tilation, and the accommodation is to be of greater height. 





SANZWOZS ONIN] ONILISZNR 4OA WHY 4OLIENT itis 40 SVWAOWSY 34O4EG 2ENL AO JONVUVEddYy 


AYM'1VWYH 4Od WHOALY Id GSZONZdSNS NO Hiv ONINZANE SINEWORS ONINT] 40 Avo" NivaLl 


Sept. 10, 1937 


aa} 
a 
Z 
— 
i) 
a 
a 
oe 
oe 
e 


(‘92% 28nd 908 uowdrsosep 407) 


AAAIHY NOSGOH WDHL HLVANAA TANNOGDL UHVINOIHAA NIOONIT WHE 





Gimeno. . 


PERRPERL HEED apeiron e 





nt Si ela ah Bit 








Sepr. 10, 1937 


THE ENGINEER 


285 








Che Gnygineer 


SEPTEMBER 10, 1937. 








Vor. CLXIV. No, 4261. 
Contents. 
THE ENGINEER, September 10th, 1937. PAGE 
A SBVEN-DAY JOURNAL ... .4.0 0. cele tee cae eee QTL 
LEADING ARTICLES— 
A NATIONAL FUEL PROBLEM ...0 1... 26.0 cee cee cee eee 285 
POWER STATION EFFICIENCIES.:. ... ...  ...  ... > see Te 


SPECIAL ARTICLES— 
AIR CONDITIONING IN A oy KONG Bank. NO.II. (Illus.) 27 
BRITISH ASSOCIATION. No.1 .. Pe ek 
INSTITUTE OF METALS. NO. Mr Bre.” dea! see’ ante 
LINCOLN VEHICULAR TUNNEL. No.1. (Illus.) ... ... ... 2 
SUPER TENSION CABLES. No. VI. (Illus.) ... . ro 


ELECTRIC LOCOMOTIVE DEVELOPMENT ON THE PENNSYL- 
» 


VANIA RAILROAD .... 294 
ENGINEERING EDUCATION ... . «+ 260 
HYDRAULIC INTERNAL GRINDING MACHINE. _ (illus. ). ... 289 
METALLURGY AND THE AERO-ENGINE. (Illus.) . a Sse 
NOISE AND THE NATION. (Illus.) . ere 
SCOOP-CONTROLLED HYDRAULIC COUPLING. “Ciltus) ws Lo 
TRADE CYCLE AND CONTROL ... acsiteaesvens shades ee 


LETTERS TO THE EDITOR— 
THE SALARY AND STATUS OF THE ENGINEER... ... ... 288 


OBITUARY— 
PROFESSOR MAGNUS MACLEAN... ... ... sae a5 4st aun’ ee 
LITERATURE— a9 
Books RECEIVED.. ftir, aah S's: ote Palwat! Babs EBod (6 tae in ee 
SHORT NOTICES ... ... oie. eke gaa eke a oe — 


NEWS AND NOTES- 


AIR AND WATER. : ork, AP Ais ee 
BRITISH PATENT SPECIFICATIONS. (Iilus.) ide (disk fetes chee 
CONTRACTS AND ORDERS ... ge 
CURRENT PRICES FOR METALS AND FUELS ... ... ... ... 296 
FORTHCOMING ENGAGEMENTS ... sad Tobe) tine ee 
FRENCH ENGINEBRING NOTES ... ... 20.0 00. 0 cee cee coe 297 
LAUNCHES AND TRIAL TRIPS ... 2.0.0 0.2 (ce cee tee ove SOB 
Manumra, WOTRS AND NBWS 4... cc) sic odes ede sew: 000 SOB 
MISCELLANEA AS eae Wi thi. beams Akela dais debi) ilie abcec an 
Se Ree eek Cet Sees 
SUxTY YEARS AGO Sauk edb? “Weacs fone eds 
SOUTH AFRICAN ENGINEERING NOTES ... ... |... ... ... 282 





NOTICES TO READERS. 





*,* If any Subscriber abroad should receive THE ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained. Such inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 

*.* For Subscription rates, see page 2 of Advertisements. 

*,* All letters intended for insertion in THE ENGINEER or containing 
* questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but a as @ proof: of goad faith. No notice 
whatever,can be taken of y c 

*,* No undertaking can be given to return Grodtade or manuscripts ; 
correspondents are therefore requested to keep copies. 

CHANGES OF ADDRESS. 

*,* Will subscribers please note that in all advices regarding —— 
“of address it is necessary to have both. the old and new ad 
our lists are kept alphabetically by towns. Advices of this ne 
— reach us by the first post Wednesday morning prior to the 
alteration. 








A NATIONAL FUEL PROBLEM. 


WHEN Parliament reassembles it is to be hoped 
that the question of fuel supply in a national 
emergency will be raised again, and the Govern- 
ment pressed to furnish a little more information 
on this subject than it has seen fit to give up 
to the present. This is unquestionably one of 
the most serious problems of the day, and failure 
to solve it would threaten to stultify all the vast 
preparations now being made to restore the national 
defences. While the salient facts of the case 
are so well known that it may seem superfluous 
to go over them again, it is as well that their 
significance should be really appreciated, not 
only in administrative circles and by the engineer- 
ing community—which is under no illusions on 
the matter—but by the country at large. At 
the present time every fighting unit of the Navy 
depends for propulsion on oil, and the same is 
true of the hundred new warships of all types 
which are now under construction. Oil and its 
derivatives are, of course, the life blood of the 
Royal Air Force, which, like the Navy, is under- 
going expansion on a large scale, while the rapid 
progress of mechanisation has already made the 
Army largely dependent for its mobility on the 
same fuel. Civil aviation, and the widely ramified 
system of road transport which has already 
become a prime factor in our internal communica- 
tions, depend for their existence on oil. This, 
however, is far from being the whole story. Since 
the war the substitution of oil for coal in the 
British mercantile marine has made such extra- 
ordinary headway that two years ago no less 
than 47 per cent. of its tonnage was committed 
to oil fuel, either for boiler furnaces or internal 
combustion engines. To-day, we believe, the 
percentage is almost 50, and there is every indica- 
tion that it will continue to rise. That half the 





national carrying fleet should now be dependent 
upon imported. fuel appears to us to be a very 
serious feature of the situation. The propor- 
tion of oil produced at home, relatively insignificant 
in normal'times, would probably become negligible 
if the country were at war, when the demand for 
this fuel would be infinitely greater. From 
official utterances it is clear that the Admiralty 
feels reasonably confident of the Navy’s ability 
to safeguard its own oil supplies in time of war, 
and we do not doubt that there are good reasons 
for this confidence. It rests partly on the know- 
ledge that very large reserves of oil are being 
accumulated in the country under Admiralty 
control, and partly on arrangements for the convoy 
of tankers in an emergency. But if the fighting 
Navy is more or less assured of retaining its 
mobility in war time, what of the carrying fleet 
—‘‘the navy of supply,” to quote the apt phrase 
of Sir Samuel Hoare—on the ability of which to 
move about the seas almost as freely as in peace 
time our very existence would depend ? 

We find it difficult to believe that supplies of 
oil sufficient for the needs both of the fighting 
services and the mercantile marine could be 
guaranteed in the event of war with a Power 
possessing naval and air forces of commanding 
rank. During the summer of 1917, when the 
submarine menace was at its worst, the stocks of 
oil in the country were reduced to four or five 
weeks’ supply, and stringent orders were issued 
to the oil-burning units of the Fleet to refrain 
from steaming at high speeds except when 
absolutely necessary. Yet at that time a great 
part of the Navy itself, and probably not less 
than 90 per cent. of the mercantile marine, still 
consumed coal. Were the circumstances of 1917 
to recur, it seems to us highly probable that the 
greater part of our oil-burning tonnage would 
have to be laid up for want of fuel, with conse- 
quences not pleasant to contemplate. Until 
adequate measures are taken to forestall this 
contingency the whole edifice of national defence 
will continue to rest on an insecure foundation. 
It is unfortunately very much simpler to state 
the problem than to suggest a practicable solution. 
What has impelled and still impels so many 
British shipowners to turn from coal to oil is 
neither perversity nor a cynical disregard of 
national safety, but the inexorable pressure of 
economic forces. Alike for technical and com- 
mercial reasons oil fuel offers marked advan- 
tages over coal in many branches of the sea 
carrying trade, advantages which outweigh the 
higher cost of the former fuel. Unless and until 
something is done to make coal more attractive 
as an economical and technical proposition for 
marine purposes, the shipowning community as 
a whole will continue to favour oil, and we shall 
drift nearer and nearer to what may ultimately 
prove national disaster. We are not among those 
who believe that salvation lies chiefly in the 
development of domestic sources of oil produc- 
tion. The experience so far gained in this matter 
is not very encouraging, and it is not surprising 
that the Government should still hesitate to 
embark on a policy involving the erection all 
over the country of plants which, besides being 
inordinately expensive, would provide inviting 
targets for hostile aircraft. It is therefore 
expedient to consider alternative measures for 
relieving what is, beyond all doubt, a serious 
situation. Of such measures the firing of marine 
boilers on the dual system appears to be one of 
the most promising. As long as international 
treaties continue to impose limits on the dimen- 
sions of men-of-war there can be no question of the 
Navy either reverting to coal or adopting dual 
firing. But the powerful technical reasons which 
compel the Admiralty to adhere to an “all oil” 
policy do not apply with equal force to mercantile 
shipping. Except in the case of very fast passenger 
liners there seems to be a good case for the pro- 
posal to equip merchant vessels with boilers capable 
of using either solid or liquid fuel at will. Experi- 
mental boilers of this type have already given 
satisfactory results. The change-over from one 
fuel to the other entails comparatively simple 
modifications which can be made in a matter of 
hours by the ship’s own engineers. Almost the 
only serious complication concerns the provision 
of extra bunker space, since coal cannot be stored 
in oil bunkers, and vice versé. A number of British 
merchantmen now at sea regularly use the dual 
firing system, and to the best of our knowledge 
their performance has not aroused criticism. 
Meanwhile, efforts continue to be made in various 
quarters to induce shipowners to examine the 
possibilities of this system rather more closely 





than they appear to have done up to now. Another 
possible, if only partial, solution of the problem 
lies in the wholesale production and marketing 
of the so-called “ colloidal” fuel which has been 
developed by the Cunard Steamship Company 
in collaboration with the Wallsend Slipway and 
Engineering Company. This is a blend of crude 
oil and powdered coal in the ratio of 6 : 4, including 
a chemical element which keeps the coal dust in 
suspension and prevents the formation of sediment 
when the fuel is stored in bunkers or shore tanks. 
About a year ago the Fuel Research Station of 
the Department of Scientific and Industrial 
Research issued a report on this subject which 
raised doubts as to whether the chemical problem 
involved had, at that time, really been solved. 
The desideratum was a chemical which would 
jellify the colloidal fuel when in storage and 
liquefy it when agitated or pumped. Whether 
the essential element has since been found is a 
point on which information would be welcome. 
In any case, the new fuel has, according to our 
information, been tried with excellent results 
in a number of Cunard-White Star ships, including 
the ‘“‘ Berengaria”’ and the “ Aquitania,”’ the 
owners ci which are satisfied that it can be burned 
in marine furnaces with greater economy than 
either of the constituents alone. The introduc- 
tion of colloidal fuel, even if yet in an experimental 
form only, appears to open up possibilities which, 
in view of the gravity of the whole question of 
national supply, deserves to be thoroughly 
explored. 

Early this year it looked as though a deter- 
mined and co-ordinated effort was about to be 
made to emancipate British mercantile shipping 
from excessive reliance on imported fuel.. With 
the blessing of the Board of Trade a committee 
representing shipowning, coal-producing, and engi- 
neering interests was appointed to examine such 
questions as dual firing and the improvement of 
bunker facilities at home and overseas ports. 
A hopeful and even an enthusiastic atmosphere 
pervaded the meeting at which it was decided to 
set up the committee, but in spite of this promising 
start the country has waited in vain for definite 
results, even for an announcement on the labours 
of the committee. Difficulties have no doubt 
arisen, as they were bound to do in a matter 
involving so many conflicting requirements and 
interests ; but we feel confident that they would 
not prove insurmountable if the real gravity 
of the problem in its bearing on national defence 
were recognised by all parties concerned. It seems 
to us that this is a matter for official intervention, 
if only in an advisory capacity. To our knowledge, 
many shipowners take it for granted that the 
Admiralty’s confidence in the integrity of oil 
supplies for the Navy in time of war applies 
equally to supplies for the mercantile marine. 
If it could be brought home to them that no such 
guarantee has been, or can be, given, the movement 
to exploit the possibilities of coal as an emergency 
or auxiliary fuel would receive a fresh impetus 
which is most urgently required in the national 
interest. 


Power Station Efficiencies. 


Tue latest returns of the Electricity Com- 
missioners which cover the year ending on Decem- 
ber 31st last, again bear witness to a healthy 
increase both in the output and the efficiency of 
the electricity supply industry. The aggregate 
amount of energy generated in the stations under 
the supervision of the Commissioners was 21,650 
millions of kWh, an advance of practically 14 per 
cent. in the output for an increase of only about 
10-5 per cent. on the quantity of fuel consumed. 
Such figures are undoubtedly satisfactory, but 
the greatest interest of the Returns to engineers 
in the industry lies in the recorded performances 
of the individual plants. No less than 442 stations 
are brought under survey, and particulars given 
of their outputs, fuel consumptions, thermal 
efficiencies, maximum loads, and station load 
factors during the year. The information is 
presented in the form of a table, as for many 
years past, but this year the Commissioners are 
to be congratulated on introducing a most 
important improvement. In addition to the total 
number of units generated by each station, the 
net available electrical output is now also recorded, 
and the figures of efficiency, &c., are computed 
on the latter basis instead of on the gross output 
as formerly. We have several times advocated 
this change, which was desired by all progressive 
station engineers, and it is gratifying to note that 
it has at last been made. The custom of reckoning 
station efficiency on the gross output of the 
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generators grew up in the early days when steam- 
driven auxiliaries were general and the consump- 
tion of electrical power in the station itself was 
relatively insignificant. Matters are very different 
now, when it is possible for a modern station to 
consume nearly 9 per cent. of its gross output 
within its own walls for the driving of the pumps, 
fans, coal pulverisers, &c., necessary to its opera- 
tion. Such a figure is certainly exceptional, but 
many stations exceed 6 or 7 per cent., and it is 
manifestly wrong to consider the units so used 
as genuine output, and to include them when 
calculating the efficiency of the station. It is, 
moreover, unfair to the stations which do not 
absorb such large quantities of power for their own 
purposes, so that the change in practice is as 
welcome in the interests of equity as of technical 
honesty. The tabulation of gross and net outputs 
side by side in the present Returns is another 
innovation which we hope will be continued, for 
it will provide useful information as to the internal 
power consumption of each plant long after the 
facility it affords for calculating efficiencies on 
the old basis for the purpose of comparison 
with previous records has ceased to have any 
interest. 

The new and fairer method of reckoning 
efficiencies now adopted has, of course, the effect 
of making the recorded figures less this year than 
they would have otherwise been. The Battersea 
station of the London Power Company still holds 
the premier place with an efficiency on the new 
basis of 27-63 per cent. and a net output of nearly 
996 million kWh. According to the old way of 
reckoning, the efficiency would have been over 
29 per cent., or substantially greater than last 
year’s record of 28-59 per cent., while the output 
would have passed the 1000 million mark. It 
is worth noting that this one station alone now 
produces nearly 5 per cent. of the total amount of 
the electricity generated in the 442 stations 
coming under the cognisance of the Commissioners. 
Whether such huge concentrations of power 
on one site are wise in the interests of the security 
of supply, particularly in the event of aerial attack, 
is an open question, but the fact remains that 
efficiency, generally speaking, marches hand in 
hand with size. Direct evidence of this is afforded 
by the Returns, where it will be found that no 
station with an output of less than 200 millions 
has attained a higher efficiency than 21-02 per 
cent., while for outputs below 100 millions the 
maximum figure is 19-72 per cent., and so on. 
After Battersea the next most efficient station 
in Great Britain is the Dunston station of the 
North-Eastern Electric Supply Company, which 
has attained 26-87 per cent. on the new basis 
with a net output of 635 million kWh. The rise 
of Dunston to. its present position owes nothing 
to the change in methods of computation, for 
under the old system its efficiency this year would 
have been recorded as 28-48 per cent., as against 
27-25 per cent. for the preceding year. So great 
an improvement on its previous very good per- 
formance is most creditable, and even better 
results may be hoped for in the future if it is 
possible to build up the load to a magnitude 
comparable with that of the great London stations. 
Of these the new County of London Company’s 
station at Barking, with a net output of 880 millions 
and an efficiency of 26-54 per cent., now takes the 
third place, Clarence Dock at Liverpool coming 
next with 25-39 per cent., and no other station 
exceeding 25 per cent. 

There are, we know, many engineers who con- 
sider that an undue importance is attached to 
the question of thermal efficiency, and that the 
competition engendered by the publication of 
the annual figures leads to extravagant capital 
expenditure, and possibly also to undue main- 
tenance costs. One can sympathise with this view 
without necessarily endorsing it. It is certainly 
bad economics, if not bad engineering, to design 
a power station for the highest possible thermal 
efficiency if this involves an increase of the capital 
charges greater than the saving to be expected 
on the cost of fuel. The saving, moreover, may 
never be realised, whereas the accountant will 
take care that the fixed charges are not forgotten. 
The debenture holder has to be paid just as surely 
and regularly as the coal merchant. The best 
safeguard against unjustifiable expenditure on 
plant is the Nemesis which will inevitably over- 
take those responsible for it. High total produc- 
tion costs loom much larger in the eyes of a board 
of directors than a leading place in the efficiency 
returns, and a wound to their pocket is less easily 
forgiven by them than a blow to the aspirations 
of their engineer. Whatever arguments may be 





brought against it, it is certain that the race 
for thermal efficiency will continue. It appeals to 
the technical instincts deep-rooted in the heart of 
every true engineer as much as to the spirit of 
emulation which they share with every other class 
of the community. The eagerness with which the 
annual figures are awaited, and the discussions to 
which they give rise in power station circles, afford 
evidence of their interest. They may lead at 
times to unfair judgments by those unacquainted 
with all the facts ; but, on the whole, we are con- 
vinced that their publication has done, and is 
still doing, an immense amount of good to the 





industry. The freak performance of to-day tends 


to become the standard of to-morrow, as in so 
many other kinds of activity where machinery is 
concerned. It does not seem so long ago when 
even the best power stations required 3 lb. or 
more of coal for every kilowatt-hour of output. 
To-day, the same quantity of electricity can be 
produced for less than 1 lb. of coal, and the average 
for the whole of the electricity generated in 
the country is not much over l}lb. If coal 
should become still dearer in the future, which 
seems not unlikely, those power station engineers 
and manufacturers who have striven the hardest 
for high thermal efficiencies will find themselves 
amply justified by their works. 
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OR the third time in its history, the British 
Association for the Advancement of Science 
met last and this week in Nottingham. 

The-President this year was Professor Sir Edward 
Poulton, F.R.S., and he delivered his Presidential 
Address on Wednesday, September Ist, in the Albert 
Hall, Derby-road, taking as his subject *‘ The History 
of Evolutionary Thought.”’ 

Although, as usual, our principal interest is in 
Section G (Engineering), of which Sir Alexander Gibb 
is President, there are certain aspects of other 
sectional meetings to which reference will be made 
later. In Section G (Engineering) a whole session was 
devoted to the training of university graduates for 
the engineering industry, and at other meetings of 
this section, amongst other subjects discussed were 
““Some Aspects of Heating and Air Conditioning,” 
** Problems of the Altitude Record Flight,’’ “‘ Experi- 
ments on Sleeve Bearing Lubrication,’’ and “ The 
Design of Motor Vehicles in the Interest of Traffic 
Safety.”’ 

The Evening Discourses this year did not touch on 
engineering or allied subjects. 


SECTION G. 


The proceedings in Section G (Engineering) on 
Thursday morning, September 2nd, opened with the 
Presidential Address by Sir Alexander Gibb, F.RB.S., 
on “ Research in Engineering,’’ reprinted in our issue 
of September 3rd. 

Professor Sir T. Hudson Beare, proposing a 
vote of thanks to the President, said, since 
the beginning of the present century, engineers 
had realised the value of research, but there were 
two aspects which required emphasis, viz., the 
co-ordination of research, and the manner in 
which it should be financed. In the Department 
of Scientific and Industrial Research we had the 
basis for co-ordinating research and preventing over- 
lapping, but there was still much to be done in that 
direction. On the financial side, he had always urged 
that as industry primarily benefited from research, it 
should pay the greater portion of the cost, but, on 
the other hand, as the nation also benefited, it should 
pay a small share of the cost. No reference had been 
made in the address to the coal industry, which now 
had between £20,000 and £60,000 a year available for 
research from the Miners’ Welfare Fund, which was 
the result of the levy of 4d. per ton of coal raised. 
That enabled excellent work to be done in connec- 
tion with mining and the State contribution was now 
only £2000 or £3000 a year. Finally, there was the 
question of making researches available to research 
workers. In that connection there was needed some 
central organisation which would make it possible 
for research workers to ascertain where the type of 
research they were specially interested in was pub- 
lished, so that they could find access to it quickly 
instead of having to make extensive inquiries cover- 
ing many branches in which they were not at all 
interested. 


ANALYSIS OF ELASTIC STRUCTURES. 


The only paper in Section G on Thursday morning 
was one on “ The Analysis of Elastic Structure by the 
Methods of Deformation Energy and Remainder Dis- 
igibution,” the author being Mr. E. H. Bateman, 
who has done a great deal of mathematical work of 
this nature. The paper was entirely mathematical, 
but it may be explained by saying that in it an attempt 
was made to arrive at a simpler method of calculation 
than is to be found in existing methods. Systems of 


analysis referred to by various writers as the methods | gi 


of virtual velocities, stationary potential, and least 
work, were known, said the author, as being well 
suited for solution of problems in rigid mechanics, 
and corresponding methods based on Maxwell’s 
reciprocal theorem had been developed for applica- 
tion to elastic structures. Those methods, often 
described generically as strain energy methods of 
analysis, had hitherto been applied in terms of 
forces or stresses, while little attention had been given 





to the alternative application in terms of deformations, 


Association. 
I. 


which the author proposed to designate the method 
of deformation energy. The subject, he said, had 
received a great deal of attention in recent years, and 
during the past four or five years some hundreds of 
pages had appeared in the “‘ Proceedings’ of the 
American Society of Civil Engineers dealing with it, 
Not quite so much had been put on paper in this 
country, although Professor Southwell’s work was 
well known to those interested in the subject. 

The method which was developed in the paper was 
said to be applicable to structures which were statically 
determinate or statically indeterminate. In cases of 
the latter class, it might lead to simpler forms of 
analysis than other methods, because the number of 
indeterminate deformations might be less than the 
number of indeterminate forces, and also because it 
might be easier to specify the possible deformations 
of a structure than to ascertain a convenient system 
of independent forces. 

The paper worked out some examples and included 
a short account of the author’s method of remainder 
distribution for solving the simultaneous equations 
which result from the application of strain energy 
methods of analysis to a statically indeterminate 
structure. The method was illustrated by a solution 
of the problem of a continuous girder on elastic 
supports, and the author claimed to have made some 
improvement in the general method of analysis, by 
way of a new method of approach as compared with 
what might be called the old-fashioned way of dealing 
with the problem. 

Professor R. V. Southwell, F.R.S., said that whilst 
the text-book methods answered very well for such 
examples as were set in examination papers, the 
position was rather different when we came to struc- 
tures which had an awkward habit of being redundant 
perhaps at 120 deg. or something of that kind. In 
such cases text-book methods were liable to break 
down. He was not specially concerned as to whether 
the author’s methods or those which had been 
developed at Oxford gave the quicker result. That 
was not a matter of very great concern ; the import- 
ant point to him was that as many people as possible 
should rebel against the orthodox methods and try 
to work out alternatives. In addition to the work 
being done by Mr. Bateman, work was being done by 
Captain Morris, of the Royal Aircraft Establishment, 
who called his method the iterative method. The 
feature of his own system which made it seem different 
from the author’s system was that not only did he 
not solve simultaneous equations by orthodox 
methods, but he did not even write them down at 
all. However, those differences were not, in his view, 
points of importance. What was important and 
significant was that many engineers had rebelled 
against the mathematical approach to the system of 
simultaneous equations. He felt that the mathe- 
maticians had let engineers down, and therefore the 
more this rebellion on the part of engineers spread 
the better. 

Mr. J. S. Wilson said that to an engineer who had 
to deal with these problems, the fact that the author’s 
method reduced fifty simultaneous equations to 
twenty-five was still enough to scare him stiff. 
Nevertheless, the work was extremely important for 
the study of structural work, having regard to the 
fact that very slight imperfections in workmanship 
in steel sections of various kind made an enormous 
difference when it came to erecting steel structures. 
Moreover, imperfections in manufacture were getting 
more at the present time, owing to the great rush 
there was in turning out steel. That being so, it was 
possible that the load could not be taken until a 
irder, for instance, had settled down, say, in. 
The difficulty was all the greater when there were two 
or more sections to be dealt with, and would tend to 
upset the calculations. 

The President on this point remarked that he 
always felt thankful there was a good factor of safety. 

Professor Southwell said methods such as were 
described in the paper were actually devised to take 
care of imperfections in manufacture, such as Mr. 
Wilson had mentioned, because at any point it was 
possible to see what the local correction ought to be, 
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a thing which orthodox mathematical approach had 
never made possible. 

Professor F. C. Lea asked if it were not the fact 
that methods such as those of the author and Pro- 
fessor Southwell enabled one much more quickly to 
estimate what were the possibilities of variations due 
to errors of workmanship than did other methods. 
If that were so, they enabled one to estimate for the 
very matter which Mr. Wilson had mentioned. 

The President said he had recently been taken over 
the Empire State Building in New York, which was 
1250ft. high. His guide had been an architect, and 
told him that the error in rolling, &c., in the steel- 
work of the whole building was only 3in. It sounded 
incredible to him, He had also been told that in a 
60 miles an hour gale the movement at the top of the 
building was only 6in. If that were so, then there 
must have been some very accurate work put into 
that building. 

Mr. Bateman, in the course of his reply, said he 
thought Mr. Wilson was rather exaggerating defects 
in workmanship. 

Mr. Wilson said he could assure the author he was 
not. 

Mr. Bateman said he had made calculations for 
structures for which Sir Alexander Gibb had heen 
engineer, and there had been very little trouble on 
account of errors in workmanship. 

The meeting closed with a vote of thanks to the 
author. 


‘THE TRAINING OF UNIVERSITY GRADUATES FOR THE 
ENGINEERING INDUSTRY. 


On Friday, September 3rd, Section G devoted a 
session to the discussion of the training of university 
graduates for engineering. 

Professor F. G. Baily, introducing the discussion, 
said that the subject of the education of engineers 
fell under two heads :—(1) A college day course of 
normal type, with practical training according to the 
future work; (2) an apprenticeship course, partly 
day or wholly evening, during apprenticeship. 

Discussing the first three years of a college course 
of the usual order, he noted that no treatment of the 
theory of commerce or industry was included. He 
held that that subject was preferably studied after 
some practical experience had been acquired, by 
which time the young engineer should be capable of 
reading to good purpose by himself. 

As to a fourth-year course, opinion was divided. 
if given, it might be akin to post-graduate work, and 
consist more of direct reading than of lectures, with 
advanced laboratory work. It might be followed 
with a year of research in the college laboratory. 
Since men really capable of genuine original work 
were few in number, it would not be difficult to give 
them the required facilities. 

For a student already trained inentally by the 
college course and possessing some understanding of 
this subject, two years of practical training as a pupil 
should suffice, and two and a half years should be 
ample. . If he were kept too long as a mere follower of 
instructions, his power of originating might become 
atrophied unless it were strong in him, and his interest 
in the work was apt to flag. 

A knowledge of practice was not without benefit in 
the college course, but in Professor Baily’s opinion 
the balance of advantage was much on the side of 
the college preceding the works. There were, however, 
some lads with little aptitude for academic work, and 
for them a previous practical. training was often 
helpful. They obtained a better understanding of 
the theory if they knew something of its practical 
application and their interest had been aroused. 

With regard to the thick sandwich system, Pro- 
fessor Baily gave it as his experience that men who 
followed such a course showed on the whole a better 
grasp of the practical side of the third-year course 
than did the men who took a continuous academic 
course, some of the latter failing distinctly in the 
practical part, though competent in the theory. 

With regard to apprentice training, Professor Baily 
outlined the educational schemes now in use. 

As in the case of the pupil and subsequent assistant, 
so in the ease of the apprentice and workman, a 
highly developed manual skill in one direction was 
not in general so necessary, he said, as an intelligent 
knowledge of machinery and processes and a ready 
adaptability to new methods and materials. Those 
were mental attributes, and the training must be 
applied more to the mind and less to the hand than 
heretofore. A liberal education rather than a narrow 
trade training should be the aim, for the workman 
no less than for the staff, and'the cry of the pessimists 
that we were becoming the slaves of machinery would 
not alarm us. The machine was the master of the 
ignorant and dull-witted, but the servant of him who 
had understanding. 

The President of the Section (Sir Alexander Gibb), 
commenting on education costs, said that at a college 
where he was a member of the Governing Body, the 
students’ fees amounted to exactly 50 per cent. of the 
costs to the college. 

Mr. A. P. M. Fleming (Metropolitan-Vickers Com- 
pany) and Dr. W. Jackson, in a long paper on the 
subject, said that in order to meet with success the 
increasing competition of other industrial countries, 
there must be not only the continuous improvement 
of existing and well-established processes and products, 
but also, to an increasing extent, the development of 





new processes and ideas, and through them of new | 


industrial activities. Many grades of personnel were 
required to play a part before a new idea, often of a 
very abstract nature, could be transformed into a 
successful industrial process. The recruits to those 
grades were drawn from widely different educational 
levels and thereafter required to be trained by 
industry along lines appropriate to their intended 
sphere of employment. The university graduate was 
a particularly important type of recruit, since it was 
not unreasonable to expect that that grade should 
provide the bulk of original ideas and be best fitted 
to handle the all-important initial stages of their 
development. Moreover, the universities might be 
expected to supply the greatest proportion of men 
who, because of their inherent and acquired personal 
qualities, would ultimately rise to the highest positions 
of technical and administrative responsibility. 

The task of educating and training such men effec- 
tively for engineering careers was a joint responsi- 
bility between the universities and industry, and the 
authors considered that the difficulties imposed by 
the extremely rapid growth of relevant fundamental 
knowledge and technical development could be met 
satisfactorily only by a broader interpretation of 
industry’s share of that responsibility and a more 
effective co-ordination of its resources with those of 
the universities than was at present the case. 

Industry had thus far done little to assist the 
universities to overcome the difficulties of the 
situation. As yet, even in its most progressive firms, 
industry had considered that it had performed its 
function when it had provided some form of appren- 
ticeship for graduates, which was limited to practical 
experience in the works. The most satisfactory 
arrangement would undoubtedly be for instruction 
to be given within the works during works hours, 
when direct access could be had to a wide range of 
expert opinion to deal with different aspects of the 
various subjects. There were obvious difficulties 
in such an arrangement, but if facilities for combined 
practical and technological training could be made 
available on a wide scale, the opportunity for liberal 
education at the university, and the effectiveness 
of the overall training, could be increased con- 
siderably. The university course could then con- 
centrate on teaching a sound knowledge of the pro- 
perties of engineering materials, and of the scientific 
principles involved in their application to engineering 
problems. The course should give expression to 
the fact that the industrial application of scientific 
discoveries was an ever-changing art, and that what 
was purely scientific to-day would form the basis 
of new industrial developments in a few years’ time. 
It was of the greatest importance, therefore, that 
students should receive some instruction in the 
fundamentals of recent extensions to physical know- 
ledge ; knowledge which could not easily be acquired 
away from the university. 

In addition, greater opportunity should be pro- 
vided for the study of subjects of a non-technical 
character. The limited opportunity which present- 
day engineering courses at the universities afforded 
for humane studies and for participation in the 
corporate life of the university was very regrettable, 
since those constituted two of the most important 
attributes of a university education. If engineers 
as a class were to make their contribution to the 
solution of the complex problems of modern com- 
munal life, it was essential that their interests be 
not limited to technical matters. The engineer’s 
responsibility extended far beyond that of increas- 
ing the magnitude and scope of the production of 
goods and amenities; he must strive increasingly 
to exercise a directing influence in ordering their 
distribution and sensible utilisation. 

The foregoing pre-supposed that the university 
engineering courses could be modified without 
introducing other disturbing conditions, and that 
those industrial concerns which had the resources 
to do so would undertake their share of the training. 
Many factors would no doubt have to be considered 
before a co-ordination of effort, so satisfactory as 
that existing in the medical profession between 
the university medical schools and the large hospitals, 
can be effected. It might, however, be that in due 
course the degree denoting the completion of a 
university education in engineering science would 
be followed by further recognition on the produc- 
tion of evidence of satisfactory systematic practical 
and technological training. . 

The authors then discussed at some length the 
Metro-Vickers’ system of training. 

Dealing with the universities and _ industrial 
research, the authors said that the varied opinions 
among industrialists as to the desirability of a period 
of research work at the university immediately 
subsequent to graduation were no doubt determined 
by the facilities for training which they were.able to 
provide themselves. From the point of view of the 
authors’ concern, the graduate who intended to follow 
an industrial career was probably best advised to 
enter immediately upon the course of apprentice- 
ship training. If he had strong inclinations towards 
research he would join the research department at 
about the middle of his second year, complete his 
apprenticeship there, and then be absorbed into the 
junior staff. In due course he would become identified 
with some particular branch of the research activity, 
and be forced to rely more and more on his own 





mental resources. At that stage men of outstanding 
ability should be given the opportunity to return 
for one or two years to an appropriate university, 
either at home or abroad, for the purpose of learning 
more effectively the methods and art of research, 
and of enhancing their fundamental scientific know- 
ledge, in directions bearing on their particular fields 
of work. If a regular stream of such men from 
industry could be ensured by adequate joint scholar- 
ship provision, it would exercise a very stimulating 
effect on the research activity of the universities. 

Sir George Lee (Engineer-in-Chief, General Post 
Office), in a written communication, after describing 
the practical training of graduates for the Engineer- 
ing Department of the Post Office, said that the 
improvement most desired in the product of the 
universities was in the direction of a wider cultural 
education with, if possible, two foreign languages, 
preferably French and German. Intercourse between 
engineers of different countries was frequent, and 
it was necessary to be familiar with the technical 
literature of other countries. A general education 
which would equip engineers to take some interest 
and pleasure in the ordinary affairs of the world, 
social science, literature and the arts, history, &c., 
would put them in a better position for meeting 
life, even in engineering circles, than did the present 
over-specialised education. 

Mr. 8. V. Goodall (Director of Naval Construction, 
the Admiralty) said his experience in the shipbuilding 
profession was that if college followed school imme- 
diately, the graduate, in many cases, found that his 
economic value to the shipbuilder was very low 
indeed. If, on the other hand, works training came 
between school and college, then when he joined the 
university his mind had become somewhat petrified 
in subjects such as mathematics, and his outlook 
might have become narrowed to such a degree as to 
affect his career. 

Mr. Goodall outlined the methods of recruiting and 
training for the Royal Corps of Naval Constructors, 
which methods were recently overhauled by the 
Admiralty. For many years the main source of 
recruits had been the apprentices of the Royal Dock- 
yards. It had been the practice also to offer student- 
ships at the Royal Naval College, Greenwich—which 
is equivalent to a university course, and is part of 
the training of suitable apprentices who are to become 
naval constructors—to graduates from the univer- 
sities in the North who had served a minimum of two 
years in the shipyards and who had taken honours 
courses in naval architecture. They had been among 
the most successful members of the Corps. But that 
source of recruiting had entirely dried up, perhaps 
partly owing to the shipbuilding slump of the !sst 
few years. He hoped that, with the return of pros- ~ 
perity to the industry, further recruits would be 
obtained from the universities. A system reintro- 
duced was to take boys straight from school. 

A new effort which the Admiralty had made was to 
recruit university graduates who had not had prac- 
tical experience in a shipyard; but as compensation 
for that lack of practical experience, they must have 
attained a particularly high standard in mathematics 
and mechanical science, a standard such as that of 
the mechanical sciences tripos. They would then 
become constructor lieutenants, would go to the ship- 
yards for eighteen months’ highly concentrated training 
in practical work, then would go to sea for six months, 
and then would attend the Royal Naval College for 
two years (as compared with three years for those 
recruited from other sources), their time being devoted 
mainly to ship design and construction work. The 
Government paid the students sufficient to maintain 
themselves during training and gave them the training 
free of cost to their parents ; in return, the students 
entered into a bond to serve the Government for a 
stated number of years. 

Professor Sir Thomas Hudson-Beare said that 
throughout his long experience as a teacher he had 
insisted on the drawing-oftice and laboratory as con- 
stituting two of the most essential features in the 
training of a young engineer, because the teacher 
came into very close and direct contact with the 
student at the bench and could teach in a way that 
could not be attained by lectures. A student who 
merely absorbed information and data in lectures was 
of very little use to anybody when he left the univer- 
sity. He must be able to apply his knowledge to the 
work of engineering and design. Sir Thomas agreed 
that it was important not to restrict the student to 
too narrow a technical line of work, and he tried to 
get students to take courses in languages, but there 
was great difficulty in finding time for other cultural 
subjects owing to the enormous development of all 
features of engineering. In his university there was 
a considerable amount of contact between students 
of different departments of study, which widened 
their outlook greatly. He disapproved of specialising 
at a university. The students must be educated in 
the general sound principles on which all engineering 
was based, and when they left the university they 
could specialise. Had Sir Alexander Kennedy heen 
trained merely for marine engineering, which pro- 
fession he had originally intended to follow, he could 
not have changed over to electrical engineering. 

Mr. H. A. Ward (Rolls-Royce, Ltd.) .referred to 
the scheme introduced by his company during the 
past year for the training of university men. About 
fifteen of them had entered the works for free prac- 
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tical training over three years, with a view to finding 
the natural bent of each man, and encouraging each 
of them along the lines indicated. They were paid a 
salary, which enabled them to live independently of 
their parents. The company was also encouraging 
engineering apprentices to enter the works from 
secondary and public schools ; they were receiving a 
practical training course of four or five years’ dura- 
tion and were encouraged to work at the Technical 
College at Derby on a day course and on two evenings 
per week. It was hoped that those men would attain 
at least the Higher National Certificate, and, with 
their practical training in the works, would be fitted 
for engineering pupilage and ultimately qualify for 
administrative positions. 

He had been appalled by the ignorance of many 
trade apprentices and a great deal was to be desired 
in regard to their education. There was difficulty in 
obtaining any percentage of intelligent pupils from 
among them for the higher places, but special boys 
would be encouraged to take up engineering appren- 
ticeships. 

Mr. N. F. Sheppard, representing Section L (Educa- 
tional Science), urged that the universities should 
teach those matters which had not now an economic 
value, but which might have an economic value later. 
As an illustration, he said that the rapid development 
of television had called upon much knowledge in 
pure physics. It had emphasised the enormous 
resources of the country for work of that kind, and it 
was up to the universities to ensure that those 
resources were available. When an engineering 
industry, such as shipbuilding, slumped so that it 
could no longer train young people, such an industry 
should appeal to the universities to provide people 
to work in the research laboratories. 

Educators were beginning to feel that the training 
of the ordinary engineer was not the work of the 
universities, but that the technical schools were the 
right places for such traiming. Only the most brilliant 
from the technical schools should go to the univer- 
sities. The technical school must come between the 
university and the industry, and must be supported 
largely by the industry. During his own engineering 
apprenticeship the local firms had been extremely 
good to the local technical school. Educators were 
also realising the tremendous difference between 
human beings. A man who had had a quite general 
education until twenty years of age, and then started 
his engineering training, could be as good as one who 
began to specialise at the age of ten or twelve years ; 
each had a place in the profession. He believed that 
engineering-biassed secondary schools were coming, 
so that boys who wished to take up engineering could 
commence early. 

In many cases men required wider education later 
in life. The universities ought to think of the fully 
qualified engineer who had shown ability in research, 
and who, either by paying for further training him- 
self or by receiving a scholarship from his firm in 
return for guaranteed service afterwards, wished to 
study those sides of engineering which were not yet 
paying work, but which must make the equipment 
for the future. 

Professor C. H. Bulleid (University College, Notting- 
ham) emphasised the value of college training imme- 
diately after leaving school, for it was difficult for 
a boy who had been in the works to come back and 
pick up physics, &c. Whilst he appreciated that a 
boy. was getting on in years after studying at a 
university, he said that if the boy took the plunge 
boldly it did not sting, and if he had enough character 
he could do it. Being more mature than the ordinary 
apprentice, he could get into the work more quickly. 
A university student should not specialise too 
rapidly, but should get a broad knowledge of all 
branches, although he must specialise to a certain 
extent in his third year. The change of the attitude 
of industry towards the university graduate during 
the past twenty-five or thirty years was very gratify- 
ing; it indicated that the university graduate was 
making his place in engineering. 

Mr. Gifford (National Union of Students) drew 
attention to a report prepared after the Southampton 
Congress on Engineering Employment in April, 1937, 
which report indicated the prospects in engineering 
and should, he said, be circulated to intending students 
and freshmen. Engineering students in universities, 
he said, had to do so much work, because the industry 
demanded such high technical standards, that they 
were unable to take much part in social life and 
cultural activities. There were prejudices against 
men who, in the monastic seclusion of the university, 
had obtained a degree and had not rubbed shoulders 
with the workmen ; and a workman who had spent 
years learning his trade and had acquired many 
useful ‘‘ dodges” was reluctant to pass them on. 
By means of vacation course, for instance, a university 
student could learn to work with the men. 

Mr. Young (National Union of Students) urged that 
training in the administrative and productive aspects 
of industry should receive more attention. ° 

Professor E. W. Marchant (Liverpool) emphasised 
strongly the great advantage to engineering and to 
engineering students of training in a university ; 
the fact that they were there associated with students 
training for other professions gave them a cultural 
training which they could not attain in any other 
way. Whilst Professor Marchant agreed that a 


student should do some drawing at the university, 





he should not spend a tremendous lot of time in 
making a complete design of a big machine; the 
latter training could be secured in the works. 

Dr. L. G. A. Sims urged that the works training 
of the student should be upon an ordered plan and 
not a mere so-called ‘ shop ” training of a haphazard 
nature. Dr. Fleming and Dr. Jackson proposed to 
divide student engineering training into two parts, 
of which the university or college would supply only 
one and industry would supply the other. One 
gathered that the final degree or diploma or certificate 
would not be awarded until the student had com- 
pleted both parts satisfactorily. Presumably, he 
would be trained in fundamentals in the university 
and in the application of those fundamentals he would 
be trained by the staffs of large industrial concerns. 
The classroom teaching of the student ought to be 
the business of the professional teacher throughout, 
but industry could accomplish all that Dr. Fleming 
and Dr. Jackson had proposed by carefully planned 
collaboration with the college teaching stafis, whereby 
the latter could draw from industry items of new 
information (of a non-confidential character) when- 
ever they found the need for them; secondly, the 
proposals in respect of the student himself could 
perhaps be largely realised through planned sandwich 
systems in which the practical work dovetailed 
logically with the college courses. 

Professor R. V. Southwell, F.R.S. (Oxford), 
suggested that the time had come for a drastic 
reconsideration of the engineering curricula of this 
country, which were more or less standardised. He 
regarded it as the first duty of a professor not to 
see what he could add to the programme, but to see 
what he could take off. At Oxford he required the 
students to give him their mornings on six days a 
week during the term; in the afternoons they met 
their tutors for tutorial work, and they were required 
to read. It was necessary to break away from the 
attempt to cover the ground so thoroughly that every 
conceivable question could be answered from the 
students’ notes. 

A Speaker suggested appointing a commission, 
comprising representatives of the Board of Education, 
industry, and the university authorities, to inquire 
into the whole scheme of scientific education and 
to define the scope and policy of each type of school. 

Professor Baily, in a brief response, disagreed 
entirely with the view that the university engineer- 
ing student did not get on well with the workmen. 
His experience was that a workman would give 
information to a university man, though he was 
reluctant to give it to a young apprentice who 
might eventually push him out of his job. He 
welcomed the offer of the Metropolitan-Vickers 
Company to co-operate even more closely with the 
colleges. The opportunities for éngineering research 
in the colleges were limited, and it would be a better 
plan perhaps for the colleges to provide the men-for 
the works laboratories. 


RivER TRENT CaTCHMENT BoarpD. 


\ 

On Friday afternoon, September 3rd, Section G 
visited the offices of the River Trent Catchment 
Board, where Mr. W. H. Haile, M. Inst. C.E., engi- 
neer to the Board, lectured on and demonstrated some 
of the problems of the Board, whose catchment area 
covers a large portion of the ancient kingdom of 
Mercia, and is 2,578,539 acres (4029 square miles) in 
extent. 

A preliminary survey of the area indicated that, 
under the heading of maintenance, a considerable 
amount of pioneer work, viz., tree clearing, removal 
of shoals, and the reinstatement of flood banks, was 
necessary. It was also manifest that a complete 
hydraulic survey would have to be put in hand in 
order to prepare comprehensive schemes of flood 
alleviation. Such a scheme has been prepared and 
is now in hand. It is estimated that it will take 
fifteen years to complete. The cost is 2} million 
pounds, towards which the Government is making 
a contribution in the first instance of 30 per cent. 
on works of £1,000,000 expenditure, which will take 
some seven years to complete. The scheme comprises 
the Keadby pumping station for the low-lying lands 
in the region of the Isle of Axholme ; tidal bank works 
in the lower reaches of the river Trent ; the regrading 
and resectioning of all rivers with the setting back 
of flood embankments in order to control flood waters ; 
the construction of flood relief channels ; the sluicing 
of solid weirs ; and local schemes for the special pro- 
tection of built-up areas, including Tamworth and 
Long Eaton. 

At the Keadby pumping station the pumps, a 
contract for which has been given to Gwynnes, 
consist of six 60in. horizontal mixed-flow access 
pumps. The prime movers consist of six horizontal 
420 H.P. C.I. oil engines, to be supplied by Crossley 
Premier, acting as sub-contractors to Gwynnes. 

The station building itself will be of reinforced con- 
crete of a hinged portal frame design with cast in situ 
reinforced concrete foundation piling. Butterfly disc 
valves will be provided immediately in front of the 
pumps, while flap gates will be provided at the flume 
outfalls to prevent tidal ingress and the deposit of 
warp. These flap gates, which will be provided by 
Messrs. Blakeborough, have been designed so that 
they can be lifted when the pumps are in operation 
to reduce the loss of head and avoid possible damage 
by back flow. Gravity discharge has been allowed 





for by a series of by-pass channels which converge 
into the main outlet flumes with suitable controlling 
valves. The headwall will be of reinforced concrete, 
and a concrete apron, l0ft. in width, will prevent 
scour below the gates, steel piling being carried beyond 
the two ends to act as a toe to maintain the banks on 
either side. 

The river Trent stoning is now being carried out in 
the lower tidal reach of the river, and consists of the 
construction of half tide walls composed of ladle- 
cooled slag, with a foundation of chalk under low 
tide level, carefully aligned to reclaim the erosion 
at concave bends and to maintain the regime of the 
river. As the walls are completed, warping assisted 
by rubber filling takes place, forming a raised fore- 
shore extending to the bank foot. 

The approximate quantities of material which will 
be used to safeguard all vulnerable lengths in the 
26 miles of river concerned are :—(a) Chalk for 
foundations, 144,000 tons; (b) walling slag above 
low tide level, 96,000 tons ; (¢) waste stone filling and 
cross groins, 48,000 tons. 

Under the same head is included the reconstruction 
and raising of flood embankments which will thus rest 
upon permanent stabilised banks and form safe 
barriers against tidal inundations. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE SALARY AND STATUS OF THE ENGINEER. 


Srr,—Any proposed scheme for improving the remunera- 
tion and status of the engineer must embrace the united 
efforts of all professional members of every branch of 
engineering. To be successful, it will be necessary to have 
co-ordination with and co-operation from those in the 
profession who are already organised for this purpose. 
To limit membership to “ civils’’ alone would weaken 
the whole cause from the start, as it will be only by the 
concerted action of all professional engineers that any 
improvement can be obtained. The best method for 
building up a representative body for the present un- 
organised sections has still to be found, but the ultimate 
aim should be the formation of a composite body, such as 
the Federation of Associations, Societies, and Syndicates 
of French Engineers, in order that the engineering pro- 
fession may have a strong influential backing in the 
attempt to improve the position of its members. 

Seeing the apparent helplessness of our leaders in the 
matter, it is lamentable to read Presidential Addresses 
containing complaints that engineers are poorly paid in 
comparison with other professions or that the engineer is 
unable to obtain that due recognition to which he is 
entitled. Time and again these have been reiterated ; 
more recently, for instance, by Professor Cramp when 
addressing Section G (Engineering) of the British Associa- 
tion last September, and Sir Alexander Gibb before the 
Institution of Civil Engineers last November. We moan 
about our condition, but take no active steps to alleviate 
it. Now that the age of combines, trusts, amalgamations, 
&c., is upon us, it seems more essential than ever that 
engineers should have a protective organisation to watch 
over and further their interests, but apparently no existing 
body is in the position to do this. 

There is no doubt that, once the movement for attaining 
this end is started, the bulk of professional engineers 
would support it, but, like all major undertakings, the 
initial going will not be easy. Most engineers have had to 
overcome seemingly impossible problems, and it would be 
a standing disgrace to the profession if faint-heartedness 
were to be the reason for failing to grapple with this very 
personal matter. Engineers alone understand the dis- 
abilities under which they work, and there is no need to 
enlarge upon this aspect. 

I do not think the financial requirements necessary for 
the campaign will prove to be a deterrent, although this 
factor must play a very important part. I have had 
experience of running the finances of such a professional! 
association, where the difficulties to be overcome were not 
so great as those under consideration, and where the 
duties, in the main, were carried out by members gratuit- 
ously, but the cost of operating the organisation to success- 
ful results was high. That the financial outlay of each 
member may be more than repaid to him is taking the 
narrow view, and this is a point to be stressed. An un- 
selfish but determined spirit must permeate the whol« 
movement, and it must not be the case of what each indi- 
vidual member is going to gain as much as the ultimate 
improvement of those whé are suffering undor disadvan- 
tages. As the leaders cannot very well take the initial 
step, although they should help as much as possible in 
the movement, that must come from the general body of 
engineers, and it is to be hoped that, at long last, sufficient 
support will be forthcoming to launch a comprehensive 
campaign. 

September 6th. NaRWIL, 

[We desire to endorse our correspondent’s plea for the 
establishment of a competent body which would represent 
the general interests of British engineers, and we call 
attention to a Leading Article on this subject in our issue 
of April 9th last. If sufficient pressure were applied to the 
great Institutions by their members a representative 
Council might be formed. We despair of any effective 
action being taken by the Institutions on their own 
initiative.—Ep., THE E.] 
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Hydraulic Internal 


Grinding Machine. 
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MJ\HE engravings herewith illustrate the ‘‘ Wotan” 
hydraulic high-capacity internal grinding machine. 
We were recently afforded the opportunity of inspecting 
these machines at the show-rooms of Soag Machine Tools, 
Ltd., 7, Juxon-strect, Lambeth, London, 8.E,11. 

Made in two main types, known as the RJ 17 fully 
automatic and the RJ 33 machine, each has hydraulic 
stepless variable-speed drive to the table. They are 
suitable for all kinds of bores—cylindrical, taper, through, 
blind, grooved, &c.—and are fitted with an “ indirect ”’ 
measuring attachment, the functioning of which is 
described below. The R J 17 can be supplied in two forms 
——one with a fully automatic measuring attachment and 
the other with a semi-automatic attachment, whereas the 
R J 33 is supplied with the semi-automatic attachment 
only. Each type of machine is made with two lengths of 





500 r.p.m. The starting and stopping of the work in the 
standard types is effected automatically by the engagement 
and disengagement of the table traverse. 

The internal grinding spindle is driven by an endless 
woven belt from a separate motor mounted on a movable 
saddle on the table of the machine. The cross slide, which 
is provided with dove-tail guides, carries the adjustable 
toe bearing for the internal grinding spindle. The feed 
is performed automatically or by hand, according to the 
graduations on the hand wheel. For quickly adjusting 
the machine from a small to a large bore, or vice versd, a 
rapid motion is provided. 

The standard truing device for the cylindrical trimming 
of the internal grinding wheel must be swung in and out 
of position by hand in the RJ 33 type, whereas in the 
RJ 17 type, whether provided with semi or fully auto- 

















Fic. 1—HYDRAULIC 


maxuuum table stroke, which provide for a maximum 
grinding depths of 10in. and 20in. respectively, with 
strokes of 20in. and 32in. 

The bed of the machine is webbed and of box shape, 
closed between the guide faces. The guide faces are flat 
and V-shaped and are protected against the effects of dirt 
and water. A central lubricator is employed for lubricat- 
ing the ways. 

The table also is webbed and made as stiff as possible. 
Infinitely and steplessly variable between limits, the speed 
of the table motion is controlled by means of a valve in 
the hydraulic pumping system. A separate built-in motor, 
seen in the right-hand lower part of the engraving, Fig. 1, 
with a capacity of 1-5 kW, is used for driving the hydraulic 
mechanism. 

The RJ 17 machine is equipped with automatic appa- 
ratus, which varies the table speed according to whether 
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FIG. 2—DIAGRAMMATIC ARRANGEMENT OF 
MEASURING DEVICE 


a roughing or finishing or wheel-truing operation is being 
performed. On the R J 33 machine, however, this adjust- 
ment must be effected manually. Adjustable table stops 
are provided for limiting the longitudinal traverse of the 
table. The hand drive for the table is automatically dis- 
connected on the engagement of the hydraulic movement, 
and is reconnected when the machine is at rest. 

A longitudinal fine adjustment for the table motion, 
with a hinged stop, is used when a surface grinding opera- 
tion with the internal grinding wheel is performed; for 
example, when grinding the bottoms of blind holes. 

The work headstock can be rotated about a vertical 
axis for taper and bevel grinding. The work spindle is 
hollow, and case-hardened, with a bore of approximately 
l}in. It is mounted on adjustable plain bearings, and the 
drive is transmitted by a belt from the gear-box and driving 
motor mounted below in the bed casting. Alternatively, a 
hydraulic drive can be supplied, which provides an 
infinitely variable speed of the spindle between 30 and 





INTERNAL GRINDING MACHINE 


matic measuring attachment, the swinging in and out is 
effected hydraulically. This motion is controlled by means 
of a treadle, mounted on the bed of the machine close to 
the operator’s feet. For special purposes a hydraulically 
operated radius truing appliance can be supplied for the 
R J 33 machine for trimming the grinding wheel in profile. 
In order that the grinding wheel can be trimmed to any 
desired shape, the truing attachment is so made that 
the diamond is controlled by a templet attached to the bed. 

For facing work after the internal grinding operation, 
a surface and cross grinding attachment can be supplied 
in the case of machines with a table stroke of 32in. Surface 
grinding is performed at the same setting as the internal 
grinding, so that the surface is exactly at right angles to 
the bore. In the case of large bores and suitable jobs, 
the surface grinding operation can be carried out simul- 
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FIG. 3—SECTION THROUGH HOLLOW JHEADSTOCK!< 
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taneously with the internal grinding. The surface grind- 
ing attachment is driven by a separate motor, and the 
cup wheel and spindle are swung in and out hydraulically. 

An electric pump supplies the cooling water to the 
work, either through the hollow spindle or from in front, 
according to the nature of the job. When the table is at 
rest, the supply of suds is automatically cut off. 

The measuring attachment, of which Fig. 2 is a diagram- 
matic representation, is known as the “ indirect ” type. 
A represents the work which is to be finished to the 
internal dimension D, and B is the grinding wheel, which 
revolves with its shaft C. Integral with the grinding spindle 
head is the bearing E in which a measuring rod F is gripped. 
On reaching the finish dimension, the indicator G of the 
measuring attachment, which is actuated by the measur- 
ing rod, stands at zero on the dial. Before beginning the 





grinding operation the grinding wheel must be drawn back 
to the extent of the grinding allowance d. This move- 
ment sets the measuring rod F back to the same extent, 
so that the indicator takes up the position shown by the 
dotted line. On beginning the grinding process the grind- 
ing wheel is fed into the work until the indicator reaches 
the zero position. 

Theoretically, the finish dimension D should now be 
obtained, if there were no wear on the grinding wheel. 
A stop H is arranged which corrects the mechanism for 
the amount by which the wheel has worn. ‘This stop also 
moves the measuring rod F at the same time to the extent 
to which the grinding wheel is trimmed off by the diamond 
in the transition from roughing to finishing. By the setting 
back of the measuring rod the indicator G is brought back 
to the position shown by the dotted line on the engraving. 
During the subsequent finishing the feed must be kept up 
until the indicator reaches the zero position again. The 
desired finish dimension D is now attained. 

The grinding process therefore consists of roughing to 
the zero position, truing up the grinding wheel with a 
simultaneous automatic correction of the measuring 
attachment and finishing to the zero position. The grind- 
ing allowance, as well as the desired measurement for the 
truing, must be adjusted in each case. For this purpose, 
one or two jobs must be ground to gauge and the measur- 
ing attachment adjusted in accordance with the trial 
results. 

In the case of the semi-automatic measuring attach- 
ment, whether on type R J 17 or RJ 33, the truing and 
finishing must be controlled by hand. With the RJ 17 
type, with the fully automatic measuring attachment, 
all the functions are electrically and hydraulically con- 
trolled by means of automatic contacts in the measuring 
appliance. 

The machines can be modified in various ways for special 
purposes ; for example, a machine can be supplied with 
the height of the centres increased to 20in., thereby 
enabling work up to 40in. diameter to be ground. For 
long bores, in work such as aircraft engine cylinders, pump 
cylinders, compressed air cylinders, &c., a hollow head- 
stock can be used, as shown in the line engraving, Fig. 3. 
The hollow spindle is made with a greatly increased bore 











MACHINING CONNECTING RODS 
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and the work is held between the bearings of the spindle. 
The hollow spindle is mounted on plain bearings. The 
gear-box provides four speeds from 50 to 170 r.p.m. 
The driving motor is more powerful than that supplied 
for the standard headstock. 

For work with a sharply tapered bore, a cross sliding 
headstock must be used. This transverse motion enables 
the bore which is to be ground to be kept within the work- 
ing scope of the grinding wheel. The angular adjustment 
is effected by means of a worm gear and is measured by a 
graduated scale. The cross sliding headstock is driven 
by a pole change motor, which is built into the head, six 
spindle speeds heing provided by the change-speed gear- 
box. 

A large range of jigs and fixtures for these machines 
is obtainable. Shown in the engraving herewith, Fig. 4. 
is a jig with a master connecting-rod for an aircraft engine 
fixed in position for grinding the double secondary bores. 
The job is clamped by straps. A foundation is provided 
by the rear face plate, which must be accurately surface 
ground in position. The exact angular position can be 
adjusted by means of an index and by swivelling the front 
fixture plate. 








Engineering Education.* 
By GEO. A. ORROK. 


1 THINK we may lay down as a principle that engineer- 
ing is an art founded on scientific principles or the funda- 
mental sciences. Engineering cannot be taught in school, 
since the art must be acquired by practice. The under- 
lying principles can be taught in school, leaving the art to 
be acquired by practice after graduation. And since engi- 
neering may be defined as the utilising of the forces of 
Nature for the benefit of man, the fundamental physical 
laws are the basis of engineering. We term the science of 
the laws of nature, Physics, and this name is as good as 
any other, although Natural Philosophy had a long and 
distinguished reign. 

This science called physics can be taught from books, 
by precept, and in the laboratory. Each problem can be 
presented simply, and the sum is a mighty structure 
embracing the universe and is the real foundation upon 
which the art of engineering stands. We have drawn a 





* From a paper presented at a meeting in Cambridge, Mass., 
on June 28th, 1937, of .the Society for the Promotion of 
Engineering Education. 
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distinction between where the working substance maintains 
its identity, 7.e., physical change, and where its composi- 
tion is changed to make other substances, t.e., chemical 
change. And thus, we have another science, chemistry, 
but so closely allied that the combination might be 
known as physical chemistry ; and both phenomena are 
in reality one. In fact, it is difficult to draw the line, and, 
in my opinion, impossible. 

In the large domain of physics and chemistry, physical 
chemistry, natural philosophy, engineering science, or 
whatever the nomenclature be, there are many roads to 
knowledge, but they are interwoven in a network and 
interconnected so that segregation is most difficult. 
Mark Twain tells a most amusing story about his first 
visit to Boston, and how he tried to follow the tracks of 
Master Blackstone’s cow. The would-be acquirer of 
an engineering education has the opposite experience, 
for, as his study intensifies, he finds new vistas opening 
out on all sides and all barricades and entraining walls 
are man-made, artificial, introducing troubles of under- 
standing for the inquiring mind. 

This subject of Natural Philosophy, to go back to the 
ancient name, has gradually acquired a language of its 
own, and the natural laws, chemical reactions, crystalline 
forms, atomic lattice works, and the interrelationship 
of nucleus and electron, proton, or neutron is now formu- 
lated mathematically. The pure mathematicians may not 
like this characterisation but mathematics applied to 
physics, chemistry, and their byways is the third funda- 
mental subject making up engineering science. 


* SuspsEct’’ COMPLEXES AND THEIR EFFECTS UPON 


STUDENTs. 


It is most unfortunate that we have inherited a * sub- 
ject ** complex. We have specialised early and often. 
The boy in the primary school says, ** No! I can do vulgar 
fractions but decimals don’t come in this grade,’’ and “ I 
can do decimals but we won’t take percentage and interest 
for two years.’’ Both children had been earning money 
and spending it, but that ‘ subject ** had not been taught, 
and it has never been pointed out to them that there was 
no difference, except the name, between a vulgar fraction 
and a decimal or a percentage. The designers of this 
system may be classed with Sewell Ford’s professor who 
wore a cedar bucket on his head to keep out the decimals. 

State Boards of Education fix a pattern of subjects 
that can be passed in detail, one by one, and forgotten 
before the end of the course, and technical schools are 
prone to follow the same practice. ‘‘I have just passed 
descriptive geometry, and next year we take stereotomy,” 
but a good old-fashioned tinsmith will lay out an intricate 
mould form on the flat tin, and, when finished, it will be 
true to form and dimension. The calculus, according to 
John Perry, is a method of thinking which can be acquired 
by children of ten with advantage, but many holders of 
an engineering degree never have acquired this method 
of thinking. This tendency is present in the teaching of 
physies and to some extent in chemistry. 

It is my contention that these subjects, these water- 
tight compartments, to be begun, finished, and passed off 
in a semester and then forgotten, do the potential engineer 
little good and add little to the mental discipline to which 
he should have been subjected in the lower schools. It 
is also my contention that engineering science (physics, 
chemistry, and engineering mathematics) can be taught 
as one continuing, broadening foundation to classes of 
young men seeking an engineering education. 

What does this mean to the engineering courses ? 
First, that engineering science is taught throughout the 
course along the three major lines of mathematics, physics, 
and chemistry by lecture and text, class-room and labora- 
tory, interwoven together, reiterated, principles first, then 
applications, and passing from the general and descriptive 
to the particular and quantitative. This emphasises the 
graded course, the very best teachers taking the first-year 
courses and laboratory, while the older classes get more of 
the assistants and instructors, in order that the founda- 
tion may be good and sound. Of course, it would be ideal 
if all professors, assistants, and instructors were of 
uniformly high grade, but we can only hope for a modicum 
of this. We know we will have a graded group of students 
and that some will fall by the wayside, but the teachers 
should be the best possible. 

Mathematics, the langauge of engineering, should be 
taught as a tool, not as an end. Much engineering is 
possible with little mathematics, just as a good mechanic 
can turn out a good job with poor tools, but it is so much 
quicker and better done with good tools. The engineer 
with the capacity to use this tool has a great advantage 
and can go swiftly and surely over much that would other- 
wise be slow and difficult. Many engineers go so far as to 
say that mathematics should be taught by engineers and 
not mathematicians, but I think there are many mathe- 
maticians who are interested in seeing how far-reaching 
and workable a tool their science may create. We nave 
many teachers to-day who put life into the dry-as-dust 
formularies of calculus, quaternions, least squares, spinors 
and tensors, and similar subjects and can use them as tools 
to solve old problems and formulate new theories. 

Some years ago at a “steam table” discussion when 
we were trying to develop a plan of campaign for the 
prosecution of the research, I listened to two men, one a 
physicist and the other a chemist, talking mathematics 
in planning the apparatus for their work. Both of these 
men are engineers. Each of these men has done work of 
high quality in engineering, and I can recall not more 
than a dozen other engineering conferences where the 
participants knew so well what they were talking about, 
expressed their views so clearly, and arrived at an engi- 
neering decision that the course of time has proved to be 
correct and adequate. We have heard many engineering 
discussions neglect essentials of chemical or physical law, 
forget that mathematics is a tool and not an end, and end 
in failure and much tribulation. History is filled with 
engineering failures, where one or another of these essen- 
tials has been neglected. But they are taught as “ sub- 


jects ’’ in water-tight compartments, and, as with vulgar 
fractions, decimals, percentage, and interest, no one has 
been interested enough to show that they differ only in 
name. So let us teach physical chemistry, and its mathe- 
matical language, as one subject, principles, laws, and 
applications, name the subdivisions as you please, but 
point out every day, every hour, that this is one broad 





highway without bulkheads or fences, but do not stray 
too far out on the shoulders. 

This first division should take up three periods through- 
out the entire course, the last year or two embracing more 
of the applications than the earlier years, and leading to 
what might be called the solution of practical problems. 
Years ago I found in a second-hand store a set of notes 
on applied physics used in I’Ecole des Arts et Métiers by 
Professor Ser. He seemed to be far ahead of his time ; 
it was dated 1863, and 1 used it as a guide along with a 
French copy of Reuleaux’s ‘‘ Constructeur”’ for a hand- 
book for many years. Both volumes abounded in pro- 
blems that would be called practical. 

Laneuaces’ Piacrk IN ENGINEERING EpuCcATION. 

Besides the groundwork of the fundamental sciences 
and its language, the study of English should be con- 
tinued, and the work of secondary schools should be supple- 
mented by reading and writing, using the entire collec- 
tion of the humanities as they are listed in academic 
courses, but with a different method. History of civilisa- 
tion, of peoples, of engineering so intertwined with the 
study of words and good diction, with criticism and com- 
position, with logic and rhetoric, and even with music 
and prosody, so that the body of fact will be appreciated 
and retained, while the shibboleth of terms and definitions 
and the paraphernalia of the schools may be relegated to a 
very minor position. Economics, not the classical political 
economy and psychology, without the extensive and 
blatant terminology upon which few agree, may well 
enter into this same classification as English, and even 
poetry may play its part in the general plan. This category 
will cover the fourth period throughout the four-years’ 
course. 

The fifth period should also be given to language, to the 
securing of a sound reading knowledge of French and 
German. Much valuable material can be found only in 
these languages, but I believe it is idle to try to impart a 
speaking acquaintance with either tongue in a technical 
school. A reading knowledge, when taught properly, is 
easily attained in French and not so easily in German. 
There are good text-books, reference books, and periodicals 
in both la , which should be within the compass of 
the technical school, and these books can be used as 
material to acquire the vocabularies necessary to the under- 
standing. Translation is an easily acquired trick, unless 
many invented words are used, and the grammatical forms 
are not difficult. Involved writers are to be avoided, but, 
as in English, the best writers are the easiest to understand. 

Here, again, the greatest trouble will be to find teachers 
of English, French, or German who can concentrate on 
teaching language as a tool of engineering and not as an 
end. I early discovered my French or German friends 
wrote me always in their own tongue, but preferred my 
answers to be in English. Dr. Rateau, for instance, con- 
sidered my technical French good enough for translating 
his contributions to the American Society of Mechanical 
Engineers into English for publication in the ‘ Trans- 
actions,” but much preferred I should write him in 
English. I consider attempting to teach a speaking know- 
ledge of a foreign tongue in college a wasted effort, both 
for the teacher and student. But reading can be taught 
and with little difficulty at all. 

I believe that with proper teachers and well-prepared 
first-year men, twenty full courses of the type I have put 
before you is a better preparation for a science degree in 
engineering than the twenty-four courses as ordinarily 
offered. The man will work harder, but, when he gets 
through, he will be prepared to pick and choose, and, 
wherever he goes, it will be to him that the good work is 
given, always providing that he has the other necessary 
qualifications for a life of usefulness in engineering work, 


EnaInEERS Must Consiper THEerR Work, Not THEIR 
CAREERS. 

Engineering is a jealous mistress. She requires a 
detachment from all things except the particular work of 
the moment. Ifa young man goes into engineering because 
he loves the work so much he can do nothing else, he js on 
the high road to success as an engineer. If he is thinking 
of the rewards or a monetary success, he will go into the 
sales end or management or business. The kind of 
material to be desired is the man who sees the job to be 
done for the benefit of mankind. Material success is 
incidental. A good job well done is its own reward. This 
type of material, if he has the engineering aptitude, will 
take up a course of this kind with the zest of the enthusiast. 
The precedents of engineering have been put before him 
in his five courses, and teachers with a flair for engineering 
can turn the work into play with the best of results. 

This is no new proposition. Perry and Ser practised it, 
as well as many others, more than half a century ago. 
But the necessities of classification, the planning by 
pedagogues and politicians, the “‘ normal method,” the 
craze for passing off ‘“‘ subjects”’ by examination, the 
teaching of subjects by specialists, and departmental 
jealousies have all combined to prevent the spread of the 
idea. The writers of text-books must take some of the 
blame, along with the demands of industry, which for a 
long time asked for specialists, and expected the schools 
to produce the impossible. To-day, industry is seeking 
the men with a broad foundational training and sound 
reasoning capacity and is schooling the new helpers in the 
art of engineering in their own organisations. 


PLANNING ENGINEERING CouRSES A TEACHING STAFF'S 
Function. 

Our latest slogan, the planned economy, has set out to 
plan industry, business, housing, the style and cost of 
living, and, no doubt, it will attempt to plan for our 
schools and colleges. The “ normal method” attempted 
to do this for the grammar and secondary schools. The 
towns have given up the conduct of these schools to the 
State Boards of Education in return for State aid and in 
the interest of standardisation, and the colleges them- 
selves have standardised by the College Entrance Board 
examinations. We are told that the problem is so com- 
plicated that our only salvation is a standard control of 
schools by a national authority, and we are referred to the 
schools of law and medicine as examples of what good 
control can do. The engineering profession has license 
requirements in thirty-four States, but these licences to 
practice are not given on graduation, as in the case of the 
schools of law and medicine. It does not appear that these 





ideas and practices, up to date, have been productive of 


either uniformity or excellence, for we have failures and 
successes in about. the usual proportion. 

During the last seventy years we have had men entering 
college and benefiting from real teachers, poor teachers, 
and just professors, and we have had other men who wasted 
their money and time, men whom even the good teachers 
could not enthuse. What we need to-day is young men, 
well prepared, well read, well trained, and eager to absorb 
the many good things set before them. And we also need 


teachers who can teach, lead, and enthuse the young man, ° 


who can hold his attention, ’mid the thousand and one 
new distractions unknown to the older generations, and 
even put the fear of God in his eyes before he enters as a 
beginner in the field of mechanical engineering. 








The Scoop Controlled Hydraulic 
Coupling. 


Some form of variable torque as well as variable speed 
transmission is invaluable in conjunction with constant- 
speed prime movers. The transmission is called upon to 
provide for a zero starting torque; a gradual application 
of the drive as normal running speed is approached and 
finally a definite limit to the torque which the motor can 
be called upon to produce. With a transmission of this 
kind the squirrel-cage motor can be used in its simplest 
form with the minimum of switchgear and protective 
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FiG. 1—TYPICAL SPEED-LOAD CURVE 


devices. Lt can be given a direct starter, need have no 
elaborate overload protection, and if the transmission 
with its torque control can be made adjustable, no power 
controller. An example is provided by the Vulean- 
Sinclair scoop-controlled coupling made by the Hydraulic 
Coupling and Engineering Company, Ltd., of Isleworth, 
Middlesex, which has been designed to give a speed-torque 
transmitted curve of the form shown in Fig. !, which is 
that of a coupling used between a squirrel-cage motor 
and a capstan for hoist operation. The figures given are 
therefore referred to load and rope speed. This new 
coupling has a very simple control, enabling the torque 
transmitted to be reduced to zero with very fine adjust- 
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FiG. 2—CHARACTERISTIC CURVES OF COUPLING 


ment, so that the winch drive can be brought to a stalled 
condition with the load held stationary and the motor 
running at normal speed and load. In this condition the 
load is counterbalanced by the torque on the winding 
drum and it can therefore be raised or lowered by the 
operator by hand for delicate placing, as, for instance, in 
foundry work, or it can be inched with great exactness by 
using the coupling control. At the same time, the motor 
can never be loaded to give a torque in excess of a pre- 
determined figure and the torque drops as shown with any 
reduction of motor speed. In consequence overload con- 
tactors, starting devices, and regulators are all super- 
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seded in favour of the simplest push-button control gear. 

With larger installations where it is desired to make full 
use of the electric characteristics of star-delta connections 
the coupling behaves as shown in Fig. 2. Two designs of 
coupling to suit two different conditions are covered by 
the graph. It will be noted that overloading is impossible 
and that the loading is strictly proportional to the speed. 
An example of a particular application of this drive is a 
40 by 20 centrifuge driven by an 8 H.P. squirrel-cage 
motor. The ampere/speed/time curves are shown in 
Fig, 4. Even when the motor is reversed in this applica- 
tion the resultant load with the centrifuge running one 
way and the motor the other is not excessive, 

The scoop-controlled coupling, shown in Fig. 3, differs 
from the old form of scoop-tube coupling in the important 
respect that it requires no external pump for the control. 
It will be recalled that the hydraulic coupling relies for 
power transmission on the vortex created in an annular 
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fluid and its surface area is incidentally large enough to 
give a distinct cooling effect. The oil contained therein 
can thus be returned by the scoop tube direct to the 
coupling as required. The control of this return feed is 
now carried out by an ingenious adjustment of the scoop 
tube itself, thus taking the place of the pump control. 
The scoop tube is mounted as shown on a spindle on the 
face of the stationary member, so that a lever attached to 
this spindle when moved will rock the scoop tube. As the 
spindle is excentric relative to the centre of rotation of 
the reservoir, the scoop tube when rocked will change its 
effective length, receding away from the circumference of 
the reservoir or approaching it. The limits of travel are 
shown on the drawing. When in the maximum effective 
length position the scoop tube will return all the contents 
of the reservoir to the coupling. When in the minimum 
position no oil will be picked up and the motor will run 
light. The new design requires no glands, as the oil level 








FiG. 3—ARRANGEMENT OF SCOOP CONTROLLED COUPLING 


core of oil retamed between the two members of the 
coupling. Each member carries a series of straight radial 
vanes, as shown in Fig. 3, and when, with the coupling 
full of oil, the impeller member is rotated by the engine 
the liquid between these vanes flows radially outwards. 
[t is directed by the form of the impeller across the gap 
and between the vanes of the runner, where it is directed 
downward and inward radially to the inner diameter of its 
circuit, where it is re-directed across the gap into the inlet 
of the impeller also on the inner diameter, whence it is 
directed upwards and into the vortex again. Thus the 
link between runner and impeller consists of a ring of 
vortices of oil which retain the blades of impeller and 
runner in position so that the vortices are not broken. 
The power of the link is proportional to the kinetic energy 
4 m v* of the liquid. 

To reduce the value of the torque which can be trans- 
mitted it is only necessary to reduce the value of m; in 
other words, the quantity of oil in use in the coupling—and 
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Fic. 4—AMPERE-SPEED- TIME CURVES FOR 
CENTRIFUGE DRIVE 


for some time now the couplings have been in use in which 
a certain quantity of oil was allowed to escape at the gap 
between the impeller and the runner into the outer casing 
of the fly-wheel. This outer casing rotates as one with the 
impeller and the runner is free to rotate within it, a 
stationary bearing member for the driven shaft being 
inserted between the two. Thus the oil on leaving the 
coupling itself enters a rotating reservoir and is carried 
round with it. A tube arranged to form a scoop is attached 
to the stationary member and collects the oil from the 
periphery of the reservoir, passing it through passages in 
the stationary member to an outside circuit consisting of 
a tank cooler and a return pump, which feeds through the 
stationary member to the runner and thus to the working 
circuit. This external circuit, although eminently satis- 
factory for high powers, was unnecessarily complicated for 
small installations involving, as it did, a separate pump and 
numerous pipe joints, &c. 

The new design, shown in Fig. 3, by making use of the 
energy in the oil in the rotating reservoir to provide a 
return feed, obviates these auxiliary parts. The rotating 
reservoir is made large enough to contain all the working 





is invariably below the shaft level. The speed with which 
conditions in the coupling can be changed is much more 
rapid than with any form of pump, since there is no change 
of momentum to overcome, and finally the alteration of 
the scoop-tube position is a control requiring very little 
effort and could be carried out by Bowden cable or similar 
means. For automatic control of several couplings this 
absence of effort, as well as the exact relationship between 
scoop-tube position and coupling power, is particularly 
convenient. Examples of the coupling will be shown at the 
forthcoming exhibition at Olympia and will be described 
in these columns. 








SIXTY YEARS AGO. 





BEFORE the Suez Canal was opened in 1869 travellers 
to India could proceed either by way of the Cape of Good 
Hope or by the “ overland route.” If they chose the 
second-named reute they landed at Alexandria and then 
proceeded by the Mahmoudieh Canal and the river Nile 
to Cairo, whence they journeyed by carriage across the 
desert to Suez where they joined a ship on which they 
completed their voyage. The trip down the Red Sea 
was frequently a perilous one because in those days the 
lighting of the coast was very inefficient. As late as 
1867 an officer sent out by the Board of Trade reported 
that there were at least ten points between Suez and 
Aden at which lights were imperatively needed. Several 
dangerous reefs and shoals were entirely unmarked and 
a number of P. and O. boats were lost on them. Even 
at Aden the light provided was nothing more than “a 
rude wooden cage, containing a number of common ships’ 
lanterns, supported on a miserable Arab vessel’? and was 
to be distinguished from other ships’ lights only by the 
fact that it was the worst light in the harbour. With 
the opening of the canal a good deal was done to improve 
the lighting of the Red Sea coasts but in 1877 it was demon- 
strated in a disastrous manner that much still remained 
to make them safe. During the monsoons it was the usual 
custom of homeward-bound ships to enter the Red Sea 
by way of the passage—150 miles wide—between the 
island of Socotra and Cape Guardafui, the most easterly 
point of the Continent of Africa. The passage was entirely 
unlighted, it was subject to strong tidal currents and near 
its southern entrance lay the Ray Hafoon Reef. On that 
reef the Messageries Maritimes mail steamer “‘ Meikong ”’ 
became a total loss and not long afterwards at the same 
spot the ship ‘‘ Tribune” was wrecked. It was supposed 
that in each case the ship had been driven far off her 
course by thé strong currents. If we can believe a report 
quoted in a leading article in our issue of September 14th 
1877 the tidal action must have been not only strong 
but almost inexplicable. A passenger had informed 
us that on one occasion when near the reef he was looking 
over the bulwarks at a perfectly calm sea when a mass 
of water suddenly rose and breaking over the ship swept 
him into the scuppers on the other side. The terrors of 
shipwreck at this inhospitable point were, we said, added 
to by the fact that on the one hand the island of Socotra 
was infested by pirates and slave dealers while on the 
other the coast of Africa was inhabited by tribes of Somalis 
who were notorious cannibals. We urged the British 
Government in the interests not only of our own shipping 
but in those of humanity generally to take possession of 
Socotra and to establish a light and a garrison on it. By 
means of the light shipping would be given much-needed 
protection and by means of the garrison the pirates and 
slave dealers could be held in check. ... In due time the 
Government followed our advice. Socotra was annexed 
to the British Empire in 1886. 





Obituary. 
PROFESSOR MAGNUS MACLEAN. 


ELECTRICAL engineering has suffered a loss by the 
death of Professor Magnus Maclean, which took place 
on Thursday, September 2nd, at his home in Glasgow. 
From 1899 to 1923, when he retired, Dr. Maclean 
occupied with distinction the Chair of Electrical 
Engineering at the Royal Technical College, Glasgow. 
Professor Maclean was born in Skye in 1858, and 
was educated at the Colbost General Assembly 
School, where he taught for some time as a pupil 
teacher. In 1887 he gained a scholarship to the Free 
Church Training College in Glasgow, and studied at 
Glasgow University. After spending a short time 
as a teacher in Sutherlandshire, he re-entered Glasgow 
University with a London Highland Society bursary, 
and had a very promising academic career, obtaining 
the Lorimer bursary in mathematics, and securing a 
Thomson Experimental Scholarship in the Physical 
Laboratory. While working in the laboratory he 
was brought into close touch with the late Lord 
Kelvin, and when he graduated with honours in 
mathematics and natural philosophy he was appointed 
as Lord Kelvin’s chief assistant. In 1892 he became 
Lecturer in Physics to medical students, and three 
years later Lecturer in Pure and Applied Electricity 
to the engineering students in the University. When 
the Chair of Electrical Engineering became vacant 
at the Technical College in 1899 Dr. Maclean was 
elected to fill it. In his work he gained increasing 
recognition as a teacher and an investigator, and he 
extended and modernised the laboratories at the 
College. While he raised the academic standard, 
he also brought his teaching and research work into 
closer touch with the growing demands of electrical 
science and industry. He gave strong support to 
the recognition of technical training, and encouraged 
practical work in the industry. In 1903 he visited 
America as a member of the Moseley Educational 
Commission. Professor Maclean was a valued member 
of the Institution of Civil Engineers and the Institu- 
tion of Electrical Engineers, and also belonged to 
many other scientific and educational societies. 
In recognition of his position as a leader and a first- 
rank authority in electrical science, and the dis- 
tinguished position he held with regard to studies 
and knowledge of Gaelic language and literature, the 
University of. Glasgow which, in 1892, had conferred 
upon him the degree of D.Sc., honoured him with the 
further degree of LL.D. in 1919. Besides contributing 
much to the transactions and proceedings of technical] 
societies, he was the author of standard works on 
electrical science, among which we may mention 
**Modern Electric Practice,” ‘‘ Physical Units,” 
** Exercises in Natural Philosophy,” and “‘ Exercises 
in Electrical Engineering.” His books on Celtic 
literature included ‘ The Literature of the Celts,” 
and ‘“‘ The Literature of the Highlands.” For some 
time Professor Maclean was chairman of the Craig- 
park Electric Cable Company of Glasgow, a position 
from which he retired only a few years ago. 
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Metallurgy and the Aero-Engine.* 
By D. R. PYE, M.A., Se.D., F.R.S.+ 


WHEN casting about in my mind for a subject on which 
I might hope to interest the members of the Institute of 
Metals, it seemed to me that a review of some of the 
changes in aero-engine design and construction during the 
last five years, more especially from the metallurgical point 
of view, would enable me to place before you some of the 
outstanding problems which face the aeronautical engineer 
at this moment, and for the solution of which we need the 
assistance of your expert knowledge. 

If one compares two aero-engines of roughly the same 
type and cylinder capacity, the one of 1937 vintage and 
the other of about six years earlier, the outstanding fact 
is that in six years the maximum power output, expressed 
as horse-power per cubic foot of cylinder capacity, has 
increased by amounts which vary in different designs 
between 50 and 100 per cent. 

In outward appearance the engines are very similar. 
How, then, does one achieve an output nearly twice that 
of its predecessor of six years ago? Many people would 
reply that this satisfactory result is almost entirely due 
to the improved quality of the fuel supplied to it, because 
this allows the combustible mixture to be supplied at a 
much higher temperature and pressure, and at the same 
time to be more highly compressed in the cylinders, with- 
out the combustion taking on the characteristics of a 
detonation which is destructive in its effects. It is true 
that without this improved fuel only a small part of the 
100 per cent. increase of power could have been achieved ; 
but it is of interest to inquire in what respects the engine 
itself has had to be developed, step by step, with the 
improvement in the fuel and the greater quantity of com- 
bustible mixture supplied to each cylinder per. stroke, 
to enable it to withstand this forcible feeding and to digest 
the special diet. We shall see that for the most part it is 
the metallurgist who has been called in as the physician. 

You must understand that if the present-day fuel had 
been available five years ago the power of the engines 
could not have been safely increased by more than a com- 
paratively small amount. It is impossible to say just 
where the engines would have failed—probably half-a- 
dozen engines would each have failed in a different way— 
but fail they would, either in bearings, cylinder bolts, 
valves, pistons, sparking plugs, or what not; for in the 
aero-engine the design is trimmed to the power within so 
tine a limit that one might almost compare it to the 
Deacon’s masterpiece, the wonderful one-horse shay, that 

Was built in such a logical way 

It ran 100 years to a day 
aud on the stroke of the century the Deacon’s grandson 
found himself deposited in the road amid a pile of chips 
which a moment before had been the one-horse shay. 

The problems introduced by an increase of power one 
may classify broadly as thermal and mechanical. On the 
thermal side the problem can be stated in general terms 
by saying that an internal combustion engine draws into 
its cylinder per minute a certain weight of combustible 
mixture which depends upon the product of the engine 
speed and the density of the air supplied. Combustion 
of the mixture then generates an amount of heat per 
minute in direct proportion to its weight, and of this 
total heat generated a certain fraction—which we call 
the engine’s thermal efficiency—is converted into 
mechanical work at the crankshaft. 

Now the possibility of increasing this fraction of the 
total heat generated which an engine converts into 
mechanical work is strictly limited. It is fundamentally 
impossible to increase it very greatly, and as between the 
engines of to-day and of six or seven years ago the increase 
has in fact not been more than about 10 per cent. The 
important conclusion from this fact to which I want to 
direct your attention is that an increase of power of 
100 per cent. is inevitably accompanied by an increase, 
in nearly the same ratio, of the waste heat, which must be 
got rid of with the exhaust gases and by conduction 
through the various metal components of the cylinder. 

The greater part of this increase of waste heat goes 
out with the exhaust gases, but for 100 per cent. increase 
of total heat generated per minute there is at least a 40 per 
cent. increase of that communicated to the cylinder walls 
and other components, to be got rid of by conduction. 
Moreover, that conduction has to be effected without 
allowing rises of temperature in the various components 
which will prejudice their mechanical working one with 
another ; for example, the pistons with the cylinder walls, 
and the valves in their guides. So far as direct conduction 
through the cylinder walls is concerned, we find that in 
order to dissipate this heat without an excessive rise of 
temperature in the cylinder barrel and head, the fin area 
on air-cooled cylinders of the same size has been increased 
by about 95 per cent. in the last five years. Even so 
there has probably been some increase in the average 
temperature of the inner surface of the cylinder barrel 
which may now be as high as 180 deg. Cent. 

The material employed for cylinder heads of air-cooled 
engines has not changed much in recent years, and 
development has been rather towards improving the 
forging and machining qualities. The light alloys have 
good conductivity compared with steel in any case, 
and as compared with the thermal problems inherent in 
pistons, valves, valve seats, and sparking plugs, those 
of the cylinder head itself are less acute. As regards steel 
for the cylinder barrel, the essential requirements are 
good machining qualities, combined with the possibility 
of special treatment of the working surface. The question 
of surface condition as affecting friction and lubrication 
[ propose to return to later on. Although operating 
temperatures are vitally important, the subject falls 
more appropriately into the class of mechanical problems 
to be dealt with later. 

Of all the many components in which a weakness 
may cause breakdown of an engine, there are two which 
remain, perhaps, the major preoccupation of the designer : 
The piston, and the crankshaft and its bearings; the 
problems of the piston being chiefly thermal, and of the 
crankshaft, mechanical. The problem of the piston and 
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its ailments must have something of the same difficulty 
to the experimental engineer as the human brain has to 
the physician and surgeon. It is the most sensitive and 
vital part of the organism, and at the same time the least 
possible to observe in operation or to treat. Let me first 
outline its problems in the face of the 100 per cent. increase 
of power for the same size of cylinder to which I have 
referred. It cannot avoid receiving as much as 40 per 
cent. more heat per minute over its top surface, and all 
the heat it receives must be dissipated either to the 
cylinder walls across an oil film, or from the underside 
to the air and oil in the crank case. Cooling from the 
underside of the piston is comparatively small, and the 
only possibility of avoiding a big rise of temperature in 
the material is to have a higher thermal conductivity in 
the material, or to increase the thickness of the piston 
crown, so that the heat is rapidly transferred to the peri- 
phery without large differences of temperature along the 
radius. The change from a cast iron to an aluminium 
alloy piston, under the same full throttle conditions, 
caused a fall of the maximum temperature in a 4in. 
diameter piston from about 450 deg. to 250 deg. Cent., 
owing to the better heat conductivity and the greater 
thickness allowable of the light metal. It is typical, 
however, that these figures can only be given as rough 
approximations, because of the virtual impossibility 
of direct observation under real working conditions. 
Temperature observations by thermo-couples have been 
successfully made up to about 1500 r.p.m. with the aid 
of elaborate gear on a single-cylinder engine, but the 
difficulty of leading out the electrical connections to 
stationary measuring points outside the engine is extreme, 
and to do so would be impossible on a complete aero- 
engine. Even on a single-cylinder engine the number of 
connections limits the number of thermo-couples to 
about six. From examination of the recrystallisation 
of aluminium alloy pistons after use, we guess that the 
temperature at the centre of the crown, even with this 
material, may nowadays reach temperatures in the neigh- 
bourhood of 450 deg. Cent. What it really is, is perhaps 
not very important, because whatever the horrid truth 
may be the aero-engine designer will always force piston 
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in the cylinder with the formation of lead oxide and lead 
bromide, and the former of these, at the temperature of the 
exhaust gas, has disastrous effects upon the steel of the 
valves. These are effects which are not serious in the auto- 
mobile engine—do not, I pray you, take this as a warning 
not to use ethyl! petrol in your car, or I shall get into trouble 
with my friends who produce it. The effects of the lead 
compounds on the exhaust valve are very much dependent 
on the valve temperature, and hence on engine output, 
and only become very serious when the valve is working 
under conditions far more severe than are ever met with 
in the automobile engine. Engine conditions, indeed, are 
extraordinarily critical. It has been found that a cylinder 
which will survive a hundred hours’ running quite happily 
when developing a brake mean effective pressure of 180 Ib. 
per square inch, will consistently fail through exhaust 
valve trouble when the power is increased by 10 per cent. 

The most popular valve steel in use to-day is one con- 
taining 12 to 14 per cent. each of nickel and chromium, 
but in spite of a high innate resistance to corrosion attack 
it is not able, by itself, to withstand oxidation in the 
presence of lead oxide at high temperatures. To get over 
this, advance has been along two lines: first, a complete 
re-design of the valve to maintain better cooling; and 
secondly, the covering of the seating ring, and now even 
the whole head of the valve, by stellite, a very hard alloy 
composed of cobalt, chromium, and tungsten, with about 
2} per cent. of carbon, which has a better resistance to the 
effect of the lead. 

The problem of cooling the valve is, like that in the 
piston, one of transferring the heat from the point where 
it is received—the head—to some point where it can be 
got rid of; ultimately, of course, to the surrounding air, 
but immediately to the metal of the cylinder body. With 
the mushroom valve there is little hope of getting rid of 
the heat directly from the head, and the problem is that 
of transporting it to the cooler stem, and thence across 
the working surface between the stem and the valve guide. 

Twenty years ago, experiments were made at the Royal 
Aircraft Establishment on the removal of heat from the 
head to the stem by making the valve hollow and filling it 
with a fluid which was shaken up and down by the valve’s 
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temperatures ax high as the design and the material 
permits. In the last five years the ability of piston 
materials to maintain the necessary strength at high 
temperatures has undoubtedly improved, although reliable 
figures would be difficult to put before you. Nevertheless, 
for the sake of the necessary strength, and also to allow of 
an adequate rate of heat flow to the periphery, it has been 
necessary to thicken the piston crown and put up with a 
heavier piston. A point which I wish to leave in your 
minds is that any new material of specific gravity not 
greater than 3-0—but the lower the better—and of 
thermal conductivity not inferior to Y alloy, which at the 
same time is able to maintain its mechanical properties 
better than Y alloy at temperatures of 300 deg. Cent. and 
over, will be of major importance to the aero-engine of the 
future. 

The 100 per cent. increase in the waste heat from the 
cylinder has profoundly affected the design and metal- 
lurgy of the exhaust valve in the last five years. It would 
surely be difficult to find anywhere so many thermal, 
chemical, and metallurgical problems concentrated in 
so small a space. The difficulty of direct observation is 
not so great with the valve as with the piston, but the 
problem is far more complex. The successful develop- 
ment of the poppet valve and the seat on to which it 
closes calls for the most expert observation, and a critical 
analysis of the facts based upon wide knowledge of mate- 
rials and engine design. For example, suppose an 
attempted run of 100 hours at high output has been 
stopped through a failure such as one describes loosely 
as ‘‘ burning ” of the valve. There is a variety of possible 
causes: overheating by itself, if sufficiently severe, might 
do it; but it is more probable that local overheating was 
due to some distortion of the valve or its seating ring in 
the cylinder head, on account of unsymmetrical expansion 
with temperature. This prevents perfect closure of the 
valve and allows an escape of burning gas under the full 
cylinder pressure. Or again, the imperfect closure may 
have been of a more accidental character caused by the 
pinching of a little piece of carbon or scale between the 
valve and its seat; and besides these mechanical and 
thermal possibilities, there is the chemical aspect intro- 
duced by the presence of tetraethy] lead in the fuel. 

All the fuels demanded to-day by engines of the highest 
output owe their quality in some degree to the presence 
of the well-known “ethyl fluid.” This is a mixture of 
tetraethyl lead with ethylene dibromide and other sub- 
stances, and it introduces a whole series of problems for 
the exhaust valve. It decomposes during the combustion 








COOLED EXHAUST VALVES 


motion. At first, mercury was tried, and later a eutectic 
mixture of potassium and lithium nitrates. The suggestion 
was at that time premature, because the steel makers were 
able to produce better and better non-scaling steels which 
could work for long periods at a red heat, prior to the 
introduction of tetraethyl lead. In the last five years the 
introduction of the chemical problem has forced designers 
to means for getting better cooling, and to face the com- 
plication and expense of the hollow valve, containing 
metallic sodium as its heat carrier, which is now becoming 
universal in high-duty engines. In Fig. 1 are shown cross 
sections of three slightly varying types of ** liquid-cooled ” 
exhaust valve. The sodium is solid when.cold, but melts 
at about the temperature of boiling water. 

Even this complex design, however, combined with the 
stellite surface treatment, has not sufficed to cure the 
troubles of the exhaust valve. There is evidence of a rapid 
increase in the rate of attack even on stellite, in the presence 
of lead oxide, between 600 deg. and 700 deg. Cent., and 
again above about 900 deg. Cent. The practice of covering 
the whole top surface of the valve, moreover, to prevent 
scaling, has led to trouble owing to a difference between the 
coefficients of expansion of the steel and the stellite which 
has been found to cause cracking of the stellite over the 
head surface, so that the covering has completely disin- 
tegrated after fifty or one hundred hours of high-duty 
running. A new material composed of about 80 per cent. 
nickel and 20 per cent. chromium has recently been tried 
for the same purpose and appears not to suffer in the same 
way when spread over the valve head. A possible further 
development is the fabrication of the entire solid parts of 
the valve from this non-ferrous alloy, thus avoiding the 
difficult welding processes involved in the composite valve. 
Finally, although the liquid sodium filling suftices to convey 
heat more rapidly from the valve head to the stem, it 
still remains to get this heat across the rubbing surface 
between the stem and the valve guide. Here also is an 
interesting problem, mechanical and metallurgical, which 
I shall deal with in the second half of my lecture. 

I have compared the piston to the human brain, from 
the difficulty of observing it in operation, and one might 
almost compare the sparking plugs to one’s teeth from the 
frequency with which they need attention. Here, again, 
the problems are thermal and chemical, and although they 
centre mainly on the insulating material, mica or porcelain, 
and are therefore outside the scope of this lecture, there 
are also points of great metallurgical interest on which the 
co-operation of the pure physicist might be of value. 

The magneto is called upon to produce a spark across 
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the plug points in a gas at about 10 atmospheres pressure, 
while itself surrounded by air which may be at only one 
half to one-fifth of normal atmospheric pressure. The 
necessary sparking voltage is increased by supercharging 
while surface leakage and corona discharges are promoted 
by the low pressure outside the cylinder. It is obvious 
therefore that the magneto problem becomes more and 
more severe with highly supercharged engines at great 
heights and that all possible means must be used of 
reducing the minimum voltage which the magneto has 
to supply across the plug points. It is found that this 
voltage is very much greater when it is of an “ impulsive ” 
character—that is, rapidly rising and falling again as it 
is in a magneto — than when a steady voltage is gradually 
increased until a spark passes, and, moreover, that the 
magnitude of the impulsive voltage depends very much on 
the metal of which the plug points are made. For example, 
the “‘ impulse ratio,” that is, the ratio of the impulsive 
to the steady voltage, was found to be only 1-1 with nickel 
as compared to 1-6 with tungsten points. It depended 
also upon whether the high-tension lead was positive, or 
negative. 

The choice of materials must take other things into 
account also. The sparking voltage depends on the length 
of the spark gap, and erosion of the plug points under the 
electric discharge produces in service a steady increase of 
the gap and of the voltage. The increase in length of the 
gap under comparable conditions was found to vary in 
the ratio of nearly 20:1, from 4/,999in. in one hundred 
hours for tungsten up to *°/;999in. for nickel. 

The frequency of sparking plug replacement will depend 
upon the rate of erosion, and it is clear that the metals 
we should choose from the point of view of voltage impulse 
ratio are not the best from the point of view of erosion. 
In the matter of erosion, the chemical problems of fuel 
containing tetraethyl lead come in also. There is definite 
evidence of an increase in the rate of erosion on a change 
over to leaded fuel. These very practical problems of 
impulse ratio and rate of erosion are seen to take us 
straight away to problems in pure physics in which the 
reiative ease of throwing off the atoms of different metals 
from the plug points under the electric forces, and of 
electrons from the atoms themselves, needs to be studied. 

Apart from the electrical aspect, the sparking plug has 
to be designed to fulfil two contradictory conditions. It 
has to be so hot that any lubricating oil splashed on it will 
be burned away, and yet so cool that there is no danger 
that ignition of the fuel-air mixture can occur at the hot 
points before the spark passes. These are, indeed, the 
over-ruling conditions, for hitherto the magneto, although 
hard pressed, has been equal to the electrical problem. 
An interesting new development is a plug on which the 
negative points are formed from fine platinum or platinum- 
iridium wires, 1/s9in. in diameter, placed radially and close 


i 
to the flat topped positive electrode, as illustrated in Fig. 2. 
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The fine wires eventually erode away, but being parallel 
to the flat top of the central electrode, this does not alter 
the size of the gap. Furthermore, the fineness of the wire 
probably allows rapid cooling of the sparking points during 
the induction stroke of the engine, and this prevents pre- 
ignition. The plug seems to have an uncanny power also 
of clearing itself when oiled up. An interesting point in 
connection with the erosion is that when platinum-iridium 
wire was used it was mainly the platinum which was 
removed, leaving the iridium behind; but when pure 
platinum wire was used the resistance to erosion was 
greater than that of the platinum-iridium alloy under 
similar conditions. 

Let me turn, now, to the problems where the emphasis 
is mechanical rather than thermal, although the tempera- 
tures at which things work are at all times a vital factor. 
In this part of my lecture, I propose to leave aside for the 
inost part the comparison of present and past designs 
and materials, and to consider some of the basic questions 
in physies and metallurgy which lie behind the engineers’ 
problems of the future as I see them. Before I leave the 
practical engine, however, it is of interest to point out 
that the mechanical problem of maintaining two surfaces 
rubbing without seizure occurs in a variety of forms in 
the internal combustion engine. There is the crank- 
shaft in its bearings, in the first place, and the piston 
in the cylinder; but equally important and interesting 
to the metallurgist is the problem of wear between the 
valve stems and their guides, and of the cam shaft and 
other parts of the valve gear. In each one of these direc- 
tions the last five years have brought changes in the 
material and the technique used in the preparation of 
the working surfaces, always in the direction of providing 
greater hardness to resist wear and “ pick up” under 
heavy loads. In both liquid and air-cooled engines we 
find, for the cylinder surfaces, either a change to special 
steels capable of extreme hardening or to chromium- 
plated surfaces. Similarly, the so-called lead-bronze 
has almost entirely replaced white metal as the bearing 
material, and this in its turn has involved the use of a 
hardened steel shaft to prevent excessive wear. 

The problem of wear, seizure, and “ pick up ”’ between 
metal surfaces obviously cannot be considered apart 
from the question of lubrication, which under ideal con- 
ditions may preclude metallic contact entirely. Indeed, 





turning to the other end of the scale, it may be said that 
every surface, unless it has been chemically cleaned 
with the greatest care, is lubricated in some degree. 
Many of you will be familiar with the embarrassing 
manner in which a teacup will slide about in a dry saucer, 
and you may have learnt by experiment that a splash 
of hot tea will make it stick. The explanation is that 
even in the best-regulated households it is normal for 
the supposedly clean, dry cup and saucer to be covered 
by a grease film, which is dispersed by the presence of 
water. ; 

Having digressed into the realm of teacups, I am now 
going to continue the digression still further from every- 
day engineering and talk about metal surfaces in terms of 
molecules and molecular dimensions. Any surface, 
solid or liquid, is composed of molecules in motion, and 
a perfectly smooth surface would be one in which any 
irregularities were of molecular dimensions. We can picture 
the free surface of an undisturbed liquid as being smooth 
in that sense. It was the view of the late Lord Rayleigh 
that the difference between a liquid and a finely polished 
solid surface was not great, and that elevations on the 
solid surface would be of molecular dimensions. At the 
same time, it must be remembered that our finest test 
for the flatness, as distinct from smoothness, of a surface 
would only detect hills and valleys equal to a height of 
about a thousand molecules. While accepting Rayleigh’s 
view, therefore, that the smoothness of a solid surface 
may approach that of a liquid, we may yet picture the 
most perfectly prepared plane surface as rather like a 
good golf green, smooth, but with ups and downs, and 
almost any bearing surface met with in engineering as 
being like a piece of smooth rolling downland. Fig. 3 
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FIG. 3—MAGNIFIED SECTION OF FLAT SURFACES 
IN CONTACT 


is intended to give some idea of what two supposedly 
flat surfaces, pressed together with an oil film between, 
would look like if sufficiently magnified. They touch 
only at the two points A and B. 

When two surfaces slide past one another they may, 
in effect, be floating past one another on an almost con- 
tinuous film of oil. This would be the state of things 
in a well-lubricated crankshaft bearing. On the other 
hand, the conditions may not be favourable to the main- 
tenance of a continuous oil film. This is true between 
the piston and the cylinder, and more especially between 
the piston rings and the cylinder. In these circumstances 
the metal surfaces, as they slide past one another, come 
into contact, but only intermittently, and at points which 
are constantly changing. Remembering Fig. 3, we can 
say that there is contact at the hilltops when these come 
opposite to one another, but that between-whiles the 
surfaces are separated by an oil film thick enough to 
contain many thousands of oil molecules. Thirdly, the 
surfaces may carry no visible lubricant at all, like the 
teacup, as may happen between a valve stem and its 
guide, or the load may be so concentrated, as on the 
working surface of a cam, that any thick film of oil is 
instantly squeezed away. I will mention, in passing, 
an interesting case of invisible lubrication between a steel 
valve and its bronze guide. It was on a well-known radial 
air-cooled engine. No special lubrication was provided 
for the valve stem, but it was quite able to run for some 
hundreds of hours without appreciable wear of the guide. 
Then some experiments were made, running the engine on 
a very economical fuel-air mixture, so that there was 
insufficient fuel to use up all the oxygen of the air, and it 
was found that the engine could not be run for more than 
twenty hours on account of excessive wear of the valve 
guides. The explanation appears to have been that under 
normal conditions a minute quantity of oil, or perhaps 
only oil vapour, was finding its way down by the valve 
stem and providing an invisible lubricating film. But 
when there was any free oxygen left over by the fuel, the 
oil vapour was burnt up and the wear increased by many 
hundreds per cent. 

We must now touch upon what friction and wear really 
are and why they are reduced by a lubricating film. It 
used to be thought that the force of friction which opposes 
the sliding of one surface over another was always due to 
a sort of interlocking of minute asperities at the points of 
contact, however perfectly the surfaces might be polished. 
That view is now given up, and we believe that the resist- 
ance to motion is due to cohesive forces between the 
molecules themselves acting across the interface between 
the surfaces, and that these forces are of the same kind as 
the cohesive force between the molecules of a solid on 
which its strength depends. These cohesive forces between 
the molecules are very powerful at short range, but the 
range is extremely small. Remembering the “ golf green ” 
character of any smooth surface when considered in terms 
of molecular dimensions, it is clear that it is only over a 
small fraction of the apparent area of contact of two sur- 
faces that the molecules will be brought within each other’s 
range of attraction, and that owing to the short range of 
action of the cohesive forces even a single and quite 
invisible layer of oil molecules between two surfaces will 
suffice to prevent the molecules in each from getting to 
grips with one another. Whenever and wherever they do 
so, however, they will cohere with a force equal to that 
of the metal itself, and some molecules of one surface 
will be torn away, held firm by the molecules of the other ; 
in other words, either wear or “ picking-up ”’ will occur. 
It is of interest that even in a well-lubricated shaft bearing, 
minute adhesions have been observed to take place between 
the shaft and the bearing metals without these adhesions 
having proceeded to the point of a seizure. The experi- 
mental evidence is that a sliding of one surface on another 
will always cause some slight abrasion, due to this metallic 
cohesion, unless the surfaces are protected by a layer of 





oil molecules. Even when they are so protected, tempera- 
tures are produced in the surface layers, wherever there is 
contact, which are so high as to decompose the oil, and 
we have to imagine an extremely rapid succession of break- 
downs and repairs of the oil film. It may be that the 
force of friction, once complete fluid lubrication has ceased, 
is due to the cohesion and parting again of innumerable 
pairs or groups of molecules, and that the observed value 
of the force is really an average result derived from a 
rapidly alternating state. If this is so, the likelihood of 
wear or of seizure must depend ultimately on the magni- 
tude of the cohesive forces between the molecules on the 
two surfaces. Now the nature of these molecular forces 
which may be fatal to a bearing are essentially the same as 
the forces of chemical affinity, and just as the elements 
show a wide diversity in their eagerness to form chemical 
compounds with one another, so bearing surfaces must 
differ in their readiness to cohere when lubrication has 
failed. There are, of course, plenty of instances of two 
metals, A and B, which will work harmoniously together 
when A and C, under exactly the same conditions of load 
and temperature, will produce a seizure. 

Our ability to preserve metal surfaces rubbing without 
seizure, in spite of heavier loading and rising temperatures, 
is vital to progress with the high-duty internal combus- 
tion engine, and I propose now to refer in more detail to 
the nature and behaviour of surfaces and their influence on 
the engineer’s problem. 

So long as a complete unbroken oil film is maintained, 
this question of the proper “ pairing ’’ of metals does not 
arise, but even in a well-lubricated bearing there are the 
humps and hollows already described, and whenever two 
humps pass one another so that they are helping to carry 
the load on the bearing, then the oil is squeezed away until 
there is no more than a single layer or so of oil molecules 
between the surfaces; very high temperatures are pro- 
duced, and intermittent failure of the oil film and metallic 
cohesions will occur. So long as this state persists, the 
two surfaces are said to be in the state of “ boundary 
lubrication.” 

It is easy to understand why high temperatures of the 
metal surfaces make the danger of seizure more acute. 
In the first place the rate at which the oil is squeezed 
away from between the surface humps as they approach 
will depend on its viscosity. As temperatures rise the 
viscosity falls, the thick film of oil is more quickly dis- 
persed, and the dangerous condition of boundary lubrica- 
tion is earlier established. Besides this, however, there is 
the effect of a higher temperature on the danger of metallic 
cohesion when the oil film breaks down. At a higher tem- 
perature all chemical activity is enhanced, and there is. 
therefore, prima facie, likely to be a direct effect of tem- 
perature in the direction of promoting metallic cohesion 
and seizure. 

Accepting that between two heavily loaded surfaces in 
contact a condition of boundary lubrication, though inter- 
mittent, is constantly recurring and that, however good 
the oil, opportunities for metallic cohesion will occur, it is 
of great interest to consider what it may be possible to do 
to the metallic surfaces themselves to obtain relief and 
reduce the danger of seizure. 

I have spoken already of the parallel between the forces 
of metallic cohesion and of chemical affinity and of the 
engineer’s experience that some metals show less readiness 
to seize together than others. I want now to speak of the 
light thrown by recent research work on the ultimate 
nature of surfaces, and how they may differ, and from that 
to suggest how the special treatment of surfaces may 
perhaps assist in the engineer’s problem. The normal 
condition of a smooth metallic surface may be described 
as a crystalline aggregate with the atoms or molecules 
within each crystal arranged in a regular manner according 
to a “‘ space-lattice ’’ which is characteristic of the metal. 
On the surfaces of most liquids, on the other hand, the 
molecules, if we could see them, would appear completely 
without order of any kind, and there are many solids also 
which have this amorphous atomic structure. 

Beilby—one of your Past-Presidents—after a careful 
microscopic study thirty-five years ago of the process of 
polishing, suggested that this did not consist simply of a 
rubbing away of asperities to smaller and smaller dimen- 
sions, but that the act of polishing produced a fundamental 
change in the character of the surface either of a metal 
or non-metallic crystal, during which the crystalline 
character is lost and the molecules become arranged “ all 
higgledy-piggledy * in the way characteristic of a liquid 
surface. The correctness of Beilby’s conclusion and the 
frequent occurrence of this amorphous layer, now known 
as the “ Beilby layer,” on a polished metal is generally 
accepted. It has received remarkable confirmation from 
the work of Bowden, and more recently from that of Finch 
and others with the electron camera. Bowden showed that 
when two metals were rubbed together, even quite lightly, 
temperatures could be recorded electrically at the surface 
which quickly rose to the melting point of one of the 
metals, and that by no increase of load and rubbing speed 
could the temperature be made to rise higher. He has 
since extended his observations more particularly to 
polishing, and finds evidence that the surface temperature, 
when a surface is rubbed with a polisher, always rises to 
the melting point of the polished surface. It must be 
understood, of course, that the very high temperatures are 
confined to an excessively thin layer on the surface, and 
do not spread perceptibly throughout the body of the 
metal. 

An obvious deduction from these observations is that 
during the act of polishing, a liquid or semi-liquid layer of 
the metal is smeared over the underlying crystalline surface 
and, hardening again immediately, retains the amorphous 
character it had as a liquid. 

Finch has confirmed this conclusion, but has further 
reached the extremely interesting and important one that 
this amorphous layer left by polishing may or may not 
remain amorphous according to the material polished and 
how it has been treated. I shall return presently to the 
practical importance of this conclusion. The thickness of 
the amorphous layer varies widely according to the 
material and the amount of polishing, from a layer only 
20-30 atoms thick up to one of 100,000 or more. By 
examination of some new and some used aero-engine 
cylinders, Finch found that the ‘ running-in”’ process 
between the piston and cylinder results in an extremely 
thick Beilby layer being formed; so thick that several 
rubbings with fine emery paper were necessary to remove 
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the hard amorphous layer and re-expose the crystalline 
substratum. 

It is, of course, common knowledge to the engineer that 
he must not allow an engine to give its full power until the 
‘“‘ running-in ” process is complete, or scoring and seizure 
between the piston and cylinder will infalliby occur. 
This conforms with the physicist’s observations upon the 
Beilby layer, that metal in this amorphous condition is in 
general harder and tougher than the crystalline variety. 
Moreover, what is probably more important, so long as the 
surface is crystalline one must expect its ultimate nature 
to be, as it were, a forest of minute crystalline peaks, 
rather than of the nature of a liquid at rest on which the 
surface irregularities are of molecular dimensions. It is 
fairly obvious that a metal surface of this latter type will 
be much more easily protected by an exceedingly thin 
oil film than a surface on which there are crystalline peaks 
each hundreds of thousands of atoms high, which will 
pierce the oil film and make metallic contact, with local 
high temperatures and an immediate danger, or even 
certainty, of some metallic cohesion. 

Now let me return to Finch’s observation that polished 
surfaces may or may not remain amorphous. The forces 
exerted by the atoms in the underlying crystal always try 
to rearrange the atoms in the amorphous Beilby layer, 
and in some materials they succeed, so that the polished 
layer is found to show some crystalline character under the 
electron beam. On other materials the amorphous layer 
shows a great reluctance to recrystallise. The forces of 
order exerted from the underlying crystal fail to bring 
about any rearrangement. I may mention in passing, as 
a matter of some interest, that the diamond is in a class by 
itself. Professor Finch was never able to detect the 
slightest trace of surface flow as a result of polishing. 
The polish on a diamond appears to be simply a rubbing 
down of the crystalline excrescences to smaller and 
smaller dimensions without their ever losing their typically 
crystalline character. 

Diamonds seem a long way from the internal combustion 
engine, and yet it is quite possible these phenomena 
we have been discussing may prove of great importance 
if they lead to means for controlling the condition of the 
surface layer of metals used as bearing surfaces. 

One of the substances which exhibited a stable 
amorphous layer after polishing was spinel, which is a 
magnesium aluminate with aluminium oxide in solid 
solution. Finch has suggested that if a suitably oxidised 
magnesium-aluminium alloy surface is used, it is possible 
by polishing this “to form spinel with a permanently 
amorphous and therefore smooth Beilby layer.” The 
usual aluminium alloys used for pistons, on the other 
hand, become Spontaneously covered with a thin layer 
of very hard aluminium oxide. This oxide layer is, or 
can be, made amorphous ; but Finch’s observations gave 
evidence that during the process of running-in the oxide 
layer, instead of settling down into a smooth amorphous 
bearing surface, became converted into a layer of minute 
sapphire crystals. It has long been known that the wear 
of the cylinder barrel is more severe with an aluminium 
than with a cast iron piston in spite of the greater soft- 
ness of the former. It has hitherto been supposed this 
was due to the embedding of abrasive particles in the 
soft aluminium piston, but the explanation of Finch that 
aluminium forms its own peculiar kind of grinding surface 
with sapphire teeth, is not only more picturesque, but 
probably more true also. 

Cast iron is an example of a material long known to 
be in the first rank as a bearing material, and here recent 
research has shown conclusively that it owes its quality 
to a unique faculty for preparing its own bearing surface. 
Cast iron contains minute particles of free carbon in the 
form of graphite. The methods of X-ray and electron 
diffraction have shown that the carbon atoms in graphite 
are built up together in the form of thin, flat plates or 
flakes, and that when a smooth surface of cast iron is 
polished, this has the effect of bringing out the occluded 
graphite flakes and of spreading them out over the iron 
surface so that their slip planes are parallel to it. In this 
way they act as a lubricating layer protecting the iron 
from abrasion. It is this unique power of forming a good 
bearing surface which keeps cast iron supreme as a piston 
ring material in spite of its being entirely unsuitable 
from almost every other point of view. It has poor 
elastic properties, it is brittle, and it conducts heat badly ; 
but the essential thing is that a piston ring must continue 
to rub without seizure under conditions in which satis- 
factory lubrication is impossible, and therefore we put 
up with the shortcomings of cast iron because of its peculiar 
virtue in this one respect. 

A piston ring may seem an insignificant trifle in the 
whole design, but it is, perhaps, the most critical element 
in the piston, and this I have likened to the brain of the 
whole mechanism. I think I shall not be far wrong if 
I suggest that more money has been spent in bringing 
the modern piston ring te its present imperfect stage of 
development than on any other single element of the 
design, and the problem is still one in which there is 
great scope for the metallurgical physicist. The reason 
why piston ring development is so expensive is that 
nothing short of prolonged tests at nearly full load in 
the actual engine will search out its weakness, and the 
failure, if it comes, may be the starting point of widespread 
damage. 

I have said enough now to show you that engine 
development is almost synonymous with development of 
the material the engine is made of; an improved fuel 
may allow a higher supercharge, but full use cannot be 
made of it without parallel improvements in a hundred 
other directions to meet the more severe conditions of 
heat flow and mechanical loading. The new problems 
range from the call for a 150-ton steel to the need for a 
more stable lubricating oil or an improved insulator for 
the sparking plug ; but undoubtedly, it is the metallurgist 
who must chiefly and always be at hand to advise, and 
he, in his turn, must be ready to listen to what the pure 
physicist can tell him. 

I have emphasised the importance of a knowledge of 
surface conditions and the ultimate structure of metal 
surfaces in terms of atomic arrangement, because I 
think I see there the necessary line of advance in the crucial 
problem of rubbing without seizure. Hitherto we have 
been able to rely safely upon an oil film to keep down the 
extent of the metallic contacts; but as the temperatures 
of the working surfaces increase the viscosity of the 





oil gives less and less protection, and the nature of the 
metal surfaces will play a more and more important réle 
in the avoidance of seizure. 

The line taken by the engineer to-day is to make 
use of one of the recognised methods, of which there are 
several, of producing a hardened surface; but do we 
know accurately, in terms of the ultimate atomic structure 
why one surface is hard and another soft ? If the physicist 
would tell us that we might make a big step towards the 
goal of the perfect piston ring and the unseizable 
bearing surface. And there are plenty of other problems 
about which we engineers will continue to grope in our 
blinkers if we do not get the physicist to teach us the 
ultimate nature of the materials with which we work. 








Electric Locomotive Development 
on the Pennsylvania Railroad.* 


THE electric locomotives used by the Pennsylvania 
Railroad have been the result of an orderly and consistent 
development as permitted by the development of motors 
and other electrical parts. This development has pro- 
gressed continuously from about 1905 up to the present 
day. 

The first two electric locomotives constructed by the 
Pennsylvania Railroad were built as an experiment in 
1905. They were of very similar design, each having 
two swivel trucks, articulated together and surmounted 
by a box cab. One of these locomotives had geared 
motors and the other had gearless motors. Both loco- 
motives are still in, or available for, regular service. 
After construction they were tested on a special test 
track installed on the West Jersey and Seashore Railroad 
for the purpose of measuring accurately their action on 
the track. Like all locomotives of this design they were 
very rough at the higher speeds. 

In 1908 the construction of the new terminal station 
and tunnels in New York was well under way and a 
decision on the power system and the selection of suitable 
locomotives had to be made. The New Haven Railroad 
was successfully operating with single-phase alternating 
current, and the Pennsylvania Railroad at this time was 
cognisant of the probable advantages of that system for 
heavy main line service. In the autumn of 1908, 5 
miles of track on the central extension of the Long Island 
Railroad, east of Garden City, were equipped with over- 
head catenary-wire construction, and tests were made of 
a 15-cycle gearless locomotive and of a car equipped with 
15-cycle motors. The overhead wire comprised sections 
of all the types of construction that gave any promise. 
The locomotive and car, as well as several other trailer 
cars, were equipped with various types of current 
collectors, pantograph shoes, &c. The locomotive and car 
were operated in test service day and night for several 
months, and considerable information was thus obtained 
as to the tracking action of the locomotive and as to the 
performance of the various types of wire and of current 
collectors. After consideration of the results it was 
decided to use direct current with a third rail between 
Manhattan Transfer and Sunnyside Yard, including the 
river tunnels and station area. 

In 1909, two experimental direct-current locomotives 
known as the “ DD-1” type were built and tested on the 
Long Island Railroad. These locomotives consisted of 
two articulated units operating as a single engine. Each 
had a four-wheel truck and two driving axles. The 
motors were located in the cabs, to give a high centre of 
gravity with easy action on the track, and the drive was 
transmitted to the wheels by rods and a jack shaft. 
These test locomotives were operated day and night 
during the winter of 1909 and 1910, hauling a train 
loaded with scrap iron. Their operation was very satis- 
factory, and, after a few minor modifications had been 
made, twenty-four more locomotives were constructed 
early in 1910. During the summer of 1910, prior to the 
opening of the service into the New York terminal station, 
the test track mentioned previously was installed on 
the line west of Hackensack Portal and the engines 
were tested for track action. A service of through trains 
out of the Néw York terminal was started in November, 
1910. Seven more locomotives of the same type were 
subsequently built to handle the increasing service. 
All of these type ‘‘ DD-1” locomotives are still in, or 
available for, service. They were the last locomotives 
constructed by the Pennsylvania Railroad for purely D.C. 
operation. All locomotives built thereafter were so 
designed that even though they operated on direct 
current they could be readily converted to alternating 
current by minor changes. This was in line with the 
established policy of using 25-cycle alternating current 
for future extensions of electrification. 

In 1917, foreseeing the possibility of main line electri- 
fication for through trains, the Railroad built a 4000 H.P. 
goods locomotive having three-phase induction motors and 
the necessary phase converter to permit operation on the 
single-phase trolly wire. This locomotive had speeds of 
10 and 20 m.p.h., and was especially adapted to heavy- 
grade work, since it automatically regenerated. This 
locomotive was placed in goods service on the section 
electrified for suburban service between Philadelphia and 
Paoli, and was the most powerful one of its type con- 
structed up to that time. 

About 1922 it became apparent that main line electri- 
fication was imminent. Experience and study had 
indicated that the Railroad needed a more flexible loco- 
motive than could be provided with induction motors. 
Four tracks were available on the main line, with trains of 
various classes operated at varying speeds. Hence it was 
apparent that a commutator type motor would be 
necessary to give the flexibility desired. The Railroad 
further conceived the idea of a locomotive that could be 
used either as a high-speed passenger locomotive or as a 
lower-speed goods locomotive with high draw-bar pull, by 
changing the gear ratio. At this time motors which 
could be placed between a pair of driving wheels were 
not available of sufficient power to utilise properly the 





*From a paper on Single-Phase Electrification on the 
Pennsylvania Railroad by H. C. Griffith, Vol. 
Journal of The Institution of Electrical Engineers, 
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weight on the wheels, and the new locomotives were 
designed with the motors near the ends of the locomo- 
tives beyond the driving wheels and connected thereto 
by jack shafts and side rods. These locomotives were 
known as the ““L-5” class. They had four pairs of 
driving wheels in a rigid frame, with a two-wheeled truck 
at either end. In 1924, three locomotives were built, one 
for operation on alternating and the remainder on direct 
current. These were followed shortly by twenty-one more 
D.C. locomotives. 

In the next few years radical improvements were made 
in the design of motors, which resulted in twin motors 
of 1250 H.P. that could be placed between a pair of 
driving wheels above the axle, and thereby permit the 
elimination of jack shafts and side rods. The Railroad 
constructed experimental engines of three types using 
these new motors: (1) A 2500 H.P. passenger locomotive 
for light passenger service, known as the “O01” class ; 
(2) a 3750 H.P. passenger locomotive for heavy service 
known as the “P5” class; (3) a 2500 H.P. goods 
locomotive using four axle-hung single motors, known 
as the “‘L6” class. The electrical equipments of these 
three classes of locomotives were identical except for the 
size of transformer and the type of motor frame. The 
mechanical parts were also made as nearly interchange- 
able as possible. The two sizes of passenger locomotives 
could be coupled together, if necessary, to provide power 
units of 2500 H.P., 3750 H.P., 5000 H.P., 6250 H.P., &c. 
The goods engines provided power units of 2500 H.P., 
5000 H.P., and 7500 H.P., &c. After extensive road tests 
of these experimental locomotives, sixty-two more of 
the large passenger type (‘‘ P 5” class) were built for the 
service between New York and Philadelphia. 

During the first year of electric operation between New 
York, Wilmington, Philadelphia, and Paoli, the electric 
locomotives handling this service covered 4,647,934 loco- 
motive-miles, and their operation was subjected to a very 
complete study by the Railroad Company, not only as to 
performance, but also in order to obtain additional 
information for the analysis of electrically operated 
passenger and goods schedules. 

The original programme contemplated building twenty- 
eight additional passenger locomotives for the extension 
of the passenger service from Wilmington to Washington, 
and parts of these locomotives had already been con- 
structed and stored at the works of the manufacturers. 
Sixty locomotives for goods service only had been contem- 
plated, and two of these had been built and placed in 
service during 1933. Experience indicated that better 
goods operation could be secured by the use of more 
powerful and higher-speed locomotives than the two 
experimental goods locomotives, and also that the require- 
ments of the through passenger service were such as to 
make desirable the use of more powerful and faster 
passenger locomotives than those in use between New 
York and Wilmington. 

It was therefore decided to transfer to the goods service 
fifty-eight of the passenger locomotives already operating 
between New York and Wilmington, and to substitute 
fifty-eight locomotives of somewhat different design, 
greater capacity, and higher speed. By so doing there 
would be secured in both the passenger and the goods 
service the benefit of higher speed and more powerful 
locomotives than were provided in the original programme. 
There would also be the advantage of having in goods 
service a large number of locomotives which would be 
available also for high-speed passenger service. 

It was also decided that, in future locomotives, the 
motorman should be located in the middle rather than 
at the end of the cab, as this arrangement facilitated 
desirable streamlining. Starting early in 1934, two new 
types of passenger locomotives of higher speed and 
greater horse-power than the existing locomotives were 
designed. At the same time, the existing type “ P5” 
locomotive, twenty-eight of which had been partly com- 
pleted, was redesigned. By September of the same year 
one experimental engine of each of the two new types was 
on the rails ready for a test. Rigid comparisons were 
made to determine their relative advantages as to per- 
formance on the track, cost, maintenance, efficiency, &c., 
and before the end of the same year a decision had been 
reached. 

The two new types were known as the class “R11” 
and the class ‘“‘GG1,” the former having four driving 
axles in a rigid wheel base with a four-wheel truck at 
each end, and the latter having two main frames articulated 
together, each main frame comprising three driving axles 
and a four-wheel truck. The cab framing of the latter 
locomotive was constructed in the form of a truss to give 
longitudinal strength, and the cab rested on the main 
frames on centre plates. The “GG41” locomotive was 
the one selected to be built in quantity. It is rated at 
4620 H.P. (continuous) with a maximum short-time 
rating of about 9000 H.P. It is built for 90 m.p.h., but 
tests show that it may be safely operated at speeds well 
in excess of 100 m.p.h. 

The comparative track tests of the various types 0 
locomotive are of special interest. The test track con- 
sisted of 440ft. of special track having steel ties on which 
the rail was free to move laterally except as restrained by 
recording devices located at both ends of every alternate 
tie. The recording device was of the Brinell type. Lateral 
pressure of the wheel flanges as the locomotive passed 
along the rail tended to push the rail outward, and this, 
in turn, pressed a hard steel ball against a soft steel 
plate. The size of the indentation gave a measure of 
the flange pressure against the rail. The later types 
of engine also had applied to them other testing devices 
which recorded the lateral pressure at the wheel hubs 
and gave a continuous record of wheel pressures against 
the rails, and still other devices which recorded move- 
ment, acceleration, &c., at various points. Engines so 
equipped were operated between Wilmington and New 
York at speeds up to 90 m.p.h. or more, so as to get all 
available data before the final selection was made of the 
type to be built. 








Rapio TELEPHONE TO BeLrast.—Nine ultra short-wave 
radio circuits for wireless telephone communication 
between Belfast and Stranraer, to link up with the British 
telephone system, were put into service on Tuesday, 
August 31st. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Our Trade with Egypt. 


; British exports to Egypt would appear to be 
increasing, according to a Report on the Economic Con- 
ditions in that country, published by the Department of 
Overseas Trade, price 3s. 6d. In 1936 the imports of 
British goods were valued at £E7,526,000, or 23-9 per 
cent. of the total, compared with £E£7,360,000, or 22-8 per 
cent. in 1935. Several descriptions of iron and steel, 
however, were amongst the imports, which declined in 
1936 compared with the previous year. The value of 
steel sheets, for instance, dropped from £E98,254 to 
£E90,632, whilst the value of steel bars fell from £E19,352 
to £15,781. In the case of railway material also there 
was a decline, the imports of British rails, fish-plates, and 
railway sleepers falling from £/36,857 in 1935 to £E30,763 
in 1936. The value of the structural steel imported from 
Great Britain fell from ££76,345 in 1935 to ££60,319 last 
year. There were also declines in the imports of pipes 
and tubes, stationary engines, both steam and internal 
combustion, and apparatus for lifting and loading. On 
the other hand there was an improvement in the imports 
of road-making machinery, following increase in the 
Government grants to the Roads and Bridges Depart- 
ment. A number of orders for road rollers, bitumen 
spraying, and stone-crushing machines were placed with 
British firms by the Government and private con- 
tractors, whilst a small quantity of road machinery was 
imported from France. In the case of machine tools, 
whilst there was a general improvement in the demand, 
the British share of the trade, which amounted to 
£E 13,083 in 1935, fell to ££11,187 in 1936, whilst that of 
Germany increased from £E5280 to £F.13,604. The report 
points out that there is a fair demand in Egypt for second- 
hand machine tools of well-known makes and that a 
number of local importers specialise in this business. This 
inevitably affects the trade in new tools. The report also 
draws attention to the fact that whereas formerly it was 
possible to obtain delivery in three months, since the 
beginning of 1937 makers have been asking for six to eight 
months in which to execute orders. The trade in internal 
combustion engines increased, but the British share 
remained steady at about 69 per cent. of the total in 1935 
and 1936. This was a considerable improvement upon the 
year 1934 when the British makers’ share was only 
54 per cent. The imports from Germany dropped from 
30 per cent. in 1934 to 17 per cent. in 1935, but in 1936 
increased to 23 per cent. The British makers are the 
principal suppliers of horizontal engines for agricultural 
purposes, whilst Germany, and to a lesser extent Switzer- 
land, are the chief suppliers of vertical Diesel engines. 
It is pointéd out that the quotations by German manu- 
facturers for large engines have been extremely low, and 
that they have appeared determined to secure orders at 
almost any price. Recently there has been a tendency to 
import second-hand internal combustion engines, and, 
according to the returns of the Egyptian Customs, the 
price per ton c.i.f. Egyptian port, of internal combustion 
engines fell from about £E64 in 1935 to £E59 in 1936. 


The Pig Iron Market. 


With the opening of September greater activity 
has developed in the pig iron market, and consumers are 
showing a disposition to place orders for far forward 
delivery. The makers are disinclined to commit themselves 
to definite dates, as the output of the furnaces to the end 
of year is over-sold. Practically all the transactions which 
are now taking place relate to the renewal of contracts 
which have been worked off, and in nearly every case 
the buyers have to be content with much smaller tonnages 
than was provided for in the original contract. On the 
North-East Coast only one furnace is producing foundry 
iron and the quantities available are barely sufficient to 
meet current needs. At the same time the situation is 
causing anxiety to both producers and users, since the 
scarcity of coke seems likely to become accentuated during 
the autumn and winter. Owing to holiday stoppages at 
the consuming works, the Cleveland makers were able 
recently to release a few parcels of foundry iron for export 
against contracts entered into months ago, so that the 
slight improvement in the exports did not represent new 
business with overseas customers. In the Midlands the 
situation is equally tight, but the lesser demand from the 
light casting foundries has enabled larger quantities of 
iron to be distributed amongst other branches of the con- 
suming trades, and to this extent the position is somewhat 
easier. The Midland producers are not accepting new 
orders for delivery this year. Similar conditions rule in 
the Lancashire market, but the scarcity of foundry iron 
seems to be growing more pronounced, with the result 
that larger quantities of scrap are being consumed. The 
general demand appears to be broadening, the engi- 
neering trades are taking more and the requirements 
of the textile machinists are increasing. In Scotland the 
consumers of pig iron are being carefully rationed, but 
sufficient supplies are reaching users to enable them to 
maintain steady working. Little new business has been 
transacted in hematite iron. The producers are not accept- 
ing orders for next year’s delivery, but a substantial volume 
of business is waiting to be placed. Deliveries to the home 
trade are on a satisfactory scale, and lately there has been 
more hematite available for export. 


Scotland and the North. 


The production of steel in Scotland is at a high 
level, and for the first seven months of this year the ingot 
output totalled 1,017,300 tons, or 125,500 tons more than 
for the corresponding period of 1937. All departments of 
the heavy steel trades are producing at capacity, and there 
is sufficient work on the books to assure the maintenance 
of the present rate of operations for many months. The 
autumn expansion in the demand is now making itself 
felt, but few consumers are lucky enough to be able to 
place orders for execution this year. In a few cases makers 
have accepted orders for urgently required material, wanted 





in connection with the rearmament programme. The 
marine engineers and general engineers are well employed, 
and have sufficient work in hand to keep them busy through 
the opening months of 1938. © Re-rollers are still experi- 
encing difficulties in obtaining adequate supplies of billets 
and sheet bars, but the situation in this respect is better 
than even a few weeks ago. There has been no change in 
prices of small bars, but for export the official price of 
£11 is purely nominal and £13 10s. to £14 f.o.b. is asked 
for reasonably early delivery. The pressure to secure 
supplies of sheets for the home trade is unrelaxed, but 
business on export account has fallen off. It is probable, 
however, that the demand will revive later in the year, 
since overseas buyers are by no means well covered. 
Reports are current that Continental sheets have been 
sold in some of the overseas markets at cheap prices, and 
this is understandable, since the French and Belgian 
makers are badly in need of orders. In the Lancashire 
district consumers seem to be concentrating upon obtain- 
ing deliveries of urgently required material under the 
scheme which has been agreed to by the structural 
engineers and the steel makers. By this arrangement 
one-sixth of each customer’s ration for the year is to be 
rolled during the next few weeks, and the consumer is to 
specify the material he is most in need of. There is a strong 
demand for bright steel bars and special quality steel, but 
consumers have to be content with only a small portion 
of their requirements. Locomotive engineers and tank 
and boilermakers are extremely busy, and could obtain 
more work if they were able to give definite quotations 
and delivery dates for fresh business. On the North-West 
Coast all the makers are assured of busy conditions for 
months to come. The works are producing heavy tonnages 
of billets, rails, and the lighter steel products. 


The North-East Coast and Yorkshire. 


All the producing works on the North-East Coast 
are now operating at capacity now that the annual stoppages 
are over. Production in August will naturally be affected by 
the holidays; but, nevertheless, it will probably constitute 
a record compared with corresponding periods in previous 
years. In July the output of steel on this Coast far exceeded 
that in other districts; but, in spite of this, the works appear 
to be making little headway against their arrears of deliveries 
and are not in a position to accept fresh orders for execu- 
tion this year. The constructional engineers are taking 
every ton of joists and sections they can lay their hands on, 
and there seems no likelihood of any decline in the demand 
from this industry for a long time. The erection of new 
factories and extensions to existing establishments, 
together with building directly or indirectly connected 
with the rearmament programme, are providing an 
outlet for an enormous tonnage of constructional steel. 
The demand for sections and plates for shipbuilding is 
also on a heavy scale and the Tyne shipbuilders have good 
order books. In some cases they are so busy that they 
can take no fresh orders for the whole of next year, whilst 
other firms will be occupied for the first half of 1938. The 
re-rollers are still suffering from the shortage of billets 
and sheet bars and as a result their output is restricted, 
although they have enough work in hand to keep them 
occupied for months. Whilst more regular supplies are 
reaching them from the British works, the quantities 
are not sufficient to fill their needs. The steel works in 
Yorkshire are operating at capacity; but, as in other 
districts, they are behindhand in deliveries against con- 
tracts. A heavy tonnage of new business is being offered 
in the basic steel section, little of which can be accepted 
owing to the congested state of the makers’ order books. 
Business in high-speed steel is showing signs of fresh 
expansion, in spite of the recent increase to 4s. per 
pound for steel containing 18 per cent. tungsten and to 
3s. per pound for steel of 14 per cent. The situation in this 
market, however, is uncertain, as the hostilities in China 
may restrict the supplies of tungsten, with the result 
possibly of another rise in the quotation. The demand 
for finished iron products in this district is more than 
the works can satisfy and the general impression is 
that at the end of this year there is likely to be a further 
advance in prices, which last July were stabilised until 
December 3lst. 


Current Business. 


The L.M.S. Railway have placed orders for 500 
20-ton hopper wagons for the conveyance of iron ore and 
650 medium goods wagons. Of the hopper ore wagons, 
300 have been ordered from the Metropolitan Cammell 
Carriage and Wagon Company, Birmingham, and 200 from 
the Birmingham Railway Carriage and Wagon Company. 
The medium goods wagons have been ordered as follows : 
—250 from Messrs. R. Y. Pickering and Co., Wishaw ; 
150 from G. R. Turner, Ltd., Langley Mill, Notts; and 
250 from C. Roberts and Co., of Horbury, Yorks. The 
150 wagons ordered from G. R. Turner, Ltd., will be fitted 
with the automatic vacuum brake, in order to enable them 
to be used in express goods trains. The British Aluminium 
Company, Ltd., has purchased a site at the mouth of the 
river at Newport, Mon, for the erection of a factory. A 
contract for supplying 9500 tons of steel sheet piling to be 
used in connection with the new harbour works at Cape 
Town has been secured by the British Steel Piling Com- 
pany, Ltd. A contract for two 4000-ton triple-extension 
engines has been obtained by the North-Eastern and 
Midland Engineering Company, Ltd., of Wallsend. The 
engines are for tankers which will be constructed abroad for 
the Standard Oil Company of New York. The Cyclops 
Foundry, Whiteinch, has been taken over the G. M. Hay & 
Co., Ltd., Strathclyde Foundry, Glasgow. Coldberry lead 
mine, which was worked from 1688 until 1902, has been re- 
opened. The mine will be worked for lead ore and silver. 
The London Power Company is to undertake extensions 
to its Battersea station at a cost of about £1,500,000. 
The Nantewlaeth Colliery, Cymmer, has been purchased 
by the Ocean Coal Company, Ltd., from the Glenavon 
Garw Colliers, Ltd. Polish owners have placed a con- 
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tract with the Burntisland Shipbuilding Company, Ltd., 
for a self-trimming collier, 4300 tons d.w. The Metro- 
politan-Vickers Electrical Company, Ltd., has obtained 
a@ contract for twenty-two electric locomotives for the 
Natal Railway. The Department of Overseas Trade 
announces that the following are open for tender :—Indian 
Stores Department, Engineering Branch, Simla: For the 
supply of machine tools, including lathes, drilling, boring 
and tapping machine, shaping machine, bolt and pipe 
screwing machine, hand punching, shearing and cropping 
machine, band saw, saw-sharpening machine, smithy 
blower, and positive type (Roots pattern) blower (Simla, 
October 6th). Straits Settlements, Municipality of Singa 
pore: Supply of pumps and electrical equipment for 
sewage works (London or Singapore, October 15th). 


Copper and Tin. 

The electrolytic market developed a more 
cheerful appearance at the beginning of this week after 
passing through a dull period. The disturbed international 
outlook has been responsible for the apathetic conditions 
which have ruled in this market, and it is not surprising 
that consumers have pursued a cautious policy. Buying 
has been confined almost entirely to nearby metal, and 
forward business has been very much neglected. It has 
been anticipated, however, for some time that the 
consuming trades will have to come into the market for 
substantial quantities in the early autumn, and there 
are signs that this movement may develop shortly. There 
has been a considerable amount of inquiry from China and 
Japan, but this business was not considered very attractive 
since the Japanese blockade of the China coast, on the 
one side, and financial considerations on the other, were 
regarded as unfavourable factors. Buying by European 
consumers has been on a fairly satisfactory scale, and 
the outlook so far as British users are concerned is 
distinctly favourable, since most of the works producing 
manufactured copper material have well-filled order 
books. In the United States rather more active condi- 
tions have developed, but the consuming trades have not 
bought to the extent expected. The sales in August 
were estimated at just over 70,000 tons. In the London 
standard copper market quiet conditions have prevailed. 
The speculative account is comparatively small, and the 
market still remains sensitive to either buying or selling 
operations.... Dull conditions continue to rule in the 
tin market and prices have moved within a comparatively 
narrow margin. The publication of the statistics for 
August did not arouse much interest, probably because 
the total visible supply at the end of that month was 
practically the same as at the end of July, the figures 
being 20,167 tons and 20,150 tons respectively. A decline 
took place in the carry over in the Straits Settlements, 
which fell to 3332 tons compared with 3610 tons in July, 
whilst at the Arnhem smelter it rose to 1665 tons against 
1282 tons at the end of the previous month. A satis- 
factory feature of the market is that the stocks in this 
country are increasing and are now in the neighbourhood 
of 3000 tons. This has resulted in the backwardation 
declining to less than £1, and if this movement continues 
it should promote healthier conditions in the market. 
According to the latest bulletin issued by the Inter- 
national Tin Research and Development Council, the 
world’s production of tin in the first half of this year was 
92,303 tons and the consumption 94,893 tons. Compared 
with the first half of 1936 production increased by 9415 
tons and consumption by 14,944 tons. 


Lead and Spelter. 


Price movements in the lead market have been 
rather narrow, but the undertone seems to have improved, 
and at times when the quotations looked like slipping 
back unexpected resistance developed. The bull account 
in this department has been greatly reduced, and although 
at times speculators have shown a disposition to resume 
operations the tendency of the market has not been 
encouraging. This market has been influenced lately 
by reactionary movements in the other non-ferrous 
departments, and the disturbed international situation 
resulting from events in Europe and the Far East has 
also had a depressing effect. The demand from the 
consuming trades continues at a high level, and during 
the week the cable makers, as well as the pipe and sheet 
manufacturers, have taken up good quantities. Reports 
from the Continent also indicate that the consumption 
of lead is on a satisfactory scale. In the United States 
the demand continues strong, and the official price has 
been maintained at 6-50c. New York, but it is reported 
that it has been possible to buy at rather below this 
figure. According to American statistics the world’s 
production of lead in July was 155,824 tons, compared 
with 147,899 tons in June, the total for the seven months 
being 1,052,031 tons. These figures omit any reference 
to Spain.... Weak conditions ruled in the spelter 
market until the beginning of this week, when a better 
tone developed. Consumers have followed a rather 
cautious policy and this has influenced sentiment. One 
of the features of the market has been the gradual shrink- 
ing in the margin between the spelter and lead quotatiors 
owing to the gradual decline in the former. The spread 
is now less than £1. There is still a severe scarcity of 
high-grade spelter, and consumers have great difficulty 
in filling their requirements. In the case of ordinary 
brands, whilst there is plenty of metal available for the 
market, there is no sign of any pressure to sell. In United 
States the stringent position which recently ruled has 
been relieved to a considerable extent by arrivals of 
Polish, Belgian, and German metal. So far these arrivals 
have not appreciably affected the price, but, not 
unnaturally, the market has developed a rather uncertain 
tone. American figures give the world’s output of spelter 
in July as 156,078 tons, against 154,908 tons in June, 
the production for the first seven months of this year 
being 1,059,858 tons. The figures for Spanish production 
are not included in these statistics. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Current Prices for Metals and Fuels. 


PIG IRON. 


Home. Export. 
(D/d Teesside Area) 
N.E. Coast— £ s. d. S ad. 
Hematite Mixed Nos.* oo S.... — 
= No. 1 6 3 0.. oa 
Cleveland— (D/d Teesside Area) 
No. 1 isa ate med Be Cixi 6 2 6 
No. 3G.M.B. peonacr Abn. sps 6 0 0 
No. 4 Foundry oe: -@: 519 0 
Basic (Less 5/- wai) <. 5 0 0. - 
MIDLANDS— 
Staffs.— (Delivered to Black Country Station) 
North Staffs. Foundry . See 
9 Forge 2 & 
Basic (Less 5/-— rebate) Oo Wi: 
Northampton— 
Foundry No.3... . 5 3 6. 
Forge 418 6 
Derbyshire— 
No. 3 Foundry... eB) Oya, 
Forge 5 1 0 
ScoTLanp— 
Hematite, f.o.t.furnaces* 6 3 0. 
No. 1 Foundry, ditto 515 6. 
No. 3 Foundry, ditto 513 0 
Basic, d/d (Less 5/- rebate) 5 7 6 
N.W. Coast— 6 3 Od/d Glasgow 
Hematite Mixed Nos.* 6 8 6 ,, Sheffield 
6 14 6 ,, Birmingham 


* Less 5/— rebate. 


MANUFACTURED IRON. 


Home. 
Lancs. AND YORKS.-— Ss. 4: 
Crown Bars i 5. 8 
Best Bars 13 15 0 
MipLanps— 
Crown Bars ,a- & Oo 
Marked Bars (Sti ‘T~.) ... 15 15 0 
No. 3 Quality... 1112 6 
No. 4 Quality 2 2 6 
ScoTLanp— 
Crown Bars 1315 0 
Best... 14 5 0 
N.E. Coast— 
Crown Bars Is & 0 
Best Bars : 13 15 0 
Double Best Bars 14 5 O 
NorRTHERN IRELAND AND FREE StTaTe- 
Crown Bars, f.0.q.... or. @ 5... 
STEEL. 
Home. 
LonpDON AND THE SoutrH— £ s. d. 
Angles ... i” ‘38 «: 
Tees... 2 3. 0. 
Joists Ha: s&s @: 
Channels. . 2m Be: 
Rounds, Sin. eal up ee ey . 2 
= under 3in.* ... 12 0 6 
Flats, under 5in.* 12 0 6 
Plates, jin. (basis) 1113 0. 
eo frin. ... 1318 O. 
9 eee 2 2)20.. 
ph weins cds. + 2: 2 8 0. 
Un. in. to and inet. 
6 Ibs. per sq. ft. (8-G.) 12 10 0 
Boiler Plates, Zin. ie SO 
Norts-East Coast— £ s.d 
Angles ll O 6. 
Tees... 12 0 6 
Joists : . ss ~~ 8h Os 
Channels. . eae. Te ae ee 
Rounds, 3in. andup ... 12 0 6. 
‘ under 3in.* ... 11 18 O 
Plates, #in. (basis) 11 8 0 
= fein. ... 11 13 («0 
= dian. cs 11 18 0 
fe tine «. EB OB: DO shcs 
Un. fin. to and inel. 
6 Ibs. per sq. ft. (8-G.) 12 10 0... 
Boiler Plates, Zin. 7°38. 0... 


MIDLANDS, AND LEEDS AND DISTRICT 


£ »s. d, 
Angles i eee 
Tees... ..8. Sas. 
Joists the sh Bien: 
Channels... ... . ee a ee 
Rounds, 3in. and up AM ies ie 
os under 3in.* ... 11 18 0 
Flats, 5in. and under* 11 18 O 
Plates, in. (basis) 1110 6... 
” fxin. ... 1115 6. 
be fin. . i. 0. 0. 
vs fein. ... ok SRR OBee 
Un. in. to and inel. 
6 Ibs. per sq. ft. (8-G.) 12 10 0... 


Boiler Plates, jin. aw oO © ..- 


Export. 
£ a. @. 


iz. 5 0 
13 15 O 


> 0 
13.15 0 
5 


Export. 
£ s. 
10 12 
11 12 
10 12 
10 17 
11 12 
ll 0 
ll 0 
i. 
ll 5 
Il 10 
HL 15 


SCSSCSCOSCAMAa aoe & 


12 10 
m2 
£ s. 
10 12 
11 10 
10 12 
10 17 
HI 12 
ll 0 
ll 0 
1) 5 
11 10 
11 15 


Poe 


Sooo aaace 


—) 


12 10 


12 2 


oso 


£.¢ 
10 12 
11 12 
10 12 
10 17 
It 12 
ll 0 
ll O 
ll 0 


11 10 
11 15 


Sccoooooeca ame & 


_ 
Se th 
_ 
“oo 
aoe 








purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
GLaseow anp DistRict— £ «sd. © tie, Ay 
Angles ll O 6.. 10 12 6 
Tees... 23 @.--@... 11 12 6 
Joists ag Oe +. 10 12 6 
Channels.. Pe Ye. 10 17 6 
Rounds, in. iad up mee 11 12 6 
- under 3in. 11 18 O*.. ll 0 0O 
Flats, 5in. and under 11 18 O*.. ll 0 0 
Plates, jin. (basis) Mn. 8&4? 1 a. 
wit ame 11 13. 0 1l 5 0 
»» sad. x cee RE Bird 11 10 0 
ee 12 3 0 1115 0 
Un. yin. to and incl. 
6 Ibs. per sq. ft. (8-G) 12 10 0... oA 12 10 0 
Boiler Plates, jin. 11 18 0 12 2 6 
South Wates AREA— 6.0: +a £ ot. \t 
Angles ll O 6 10 12 6 
Tees... 12 0 6 11 13 6 
Joists it “0's 10 12 6 
Channels... : ll 5& 6 10 17 6 
Rounds, 3in. and up . 12 0 6 11 12 6 
” under 3in.* Tf of a It 0 0 
Flats, 5in. and under* ... 11 18 0 ... , ll 0 0 
Plates, jin. (basis) 1110 6 ii. a 
* frin. ... 11 15 6 AL). S 
. hin. 12 0 6 11 10 0 
* in. ... a 11 15 0 
Un. yin. to and inel. 
6 Ibs. per sq. ft. (8-G) 12 10 0. 12 2 6 
IRELAND—F.0O.Q. BELFAST. Rest oF IRELAND. 
£ wood. a 
Angles ; — pom 2.8.2 
Tees.. 2 & 6... 12 8 O 
Joists ll 5 6 1115 6 
Channels 12-20) Ouse s 11 13 0 
Rounds, 3in. and up SS .: ; 12 8 0 
o under 3in.* 10 16 0 10 16 O 
Plates, jin. (basis) 1113 0. 1115 6 
5 RRS, tft 11 18 0 12 0 6 
. tin. if 32. 12 5 6 
os fein. . 3.30; @ .: 12 10 6 
- fin. to fin. rawr 122 3 0. 12 5 6 
ees are and Flats tested qualitu ; Untested 9/— less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. s «4 @ $ « 4d. 
11-G. to 12-G., d/d 1415 0.. ..f.o.b. 14 10° 0 
13-G., d/d val : 2 86 ‘ 1410 0 
14-G. to 20-G., d a sce) ee Ps f.o.b. 14 15 O 
21-G. to 24-G., d/d Ss ig’? .. f.o.b. 15 0 O 
25-G. and 26-G., d/d 1610 0. ..f.0.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s.d. Export. Basis— £ s. d. 
4-ton lots and up... 19 10 0 26-G.and heavier 18 15 0 
z-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Under 2 tons . 21 2 6 30-G. and lighter 20 15 0 
Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. Od. to 26s. 0d. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


Billets. 100-ton lots and over. 35 to 100 tons, 5/— extra ; 
less than 35 tons, 10/- extra. 7 ae 
Soft (up to 0-25% C.), untested i 717 6 

° o tested . re : “3 @ 
Basie (0- 33% to 0- 41% C.) et tee: wea ie 
» Medium (0-42% to 0-60% C.) ... 9 2 6 

» Hard (0- 61% to 0- 85% C.) eel daw is 912 6 

» —» (086% to 0-99% C.) ue i 1048 6 

os » (over 0-99% C.) - 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. Fs: <s 

9 2 6 


» Light, f.0.t. 


FERRO ALLOYS. 
8/74 to 9/74 per Ib. 
8/6 to 9/6 per Ib. 


Tungsten Metal Powder.. 
Ferro Tungsten 


Per Ton. Per Unit. 

Ferro Chrome, 4 p.c.to 6p.c.carbon £24 7 6 7/6 

x -” 6 p.c. to 8 p.c. £24 0 0 7/6 

” » 8 p.c. to 10 p.c. £24 0 0 7/6 

a os Max. 2 p.c. carbon £36 0 0O 11/- 

” ” » Il p.c. carbon £38 5 0 11/- 

*” ” »  0-50p.c.carbon £41 0 0 12/- 

” »  carbon-free 1/- per lb. 
Metallic Chsccninne:: : 2/5 per Ib. 
Ferro Manganese {loose}, 76 f p-c.... £18 15 Ohome 


» Silicon, 45 p.c. to 50 p.c. £12 0 Oscale 5/- p.u. 
” ” 75 p.c. £17 0 Oscale 6/- p.u. 
Vanadium 12/8 per Ib. 


4/9 per Ib. 

9d. per |b. 

£185 to £190 per ton. 
8/6 to 8,9 per Ib. 


» Molybdenum 
Titanium (carbon -free) 

Nickel (per ton) 

Cobalt 3 





NON-FERROUS METALS. 


(Official Prices, September 8th.) 
CopPrER 


Joists as well as’Sections and Plates are now subject to a rebate of 15s. to home users 


Cash ... £56 ll Sto £56 12) 6 
Three months ... £56 1l 3 to £56 12) 6 
Electrolytic £62 5 Oto £638 5 0 
Best Selected Ingots, d/d Bir- 
mingham ... £63 0 0 
Sheets, Hot Rolled £91 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 14d. 14d. 
a Brazed (basis) l4d. 14d. 
Brass— 
Ingots, 70/30, d/d Birmingham £50 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 124d. 124d. 
ER Brazed 144d. I44d. 
Tin— 
Cash ... £260 10 Oto £261 0 0 
Three months ... £259 10 Oto £259 15 OU 
SPELTER— 
Cash . £223 3 Xto £23 5 0 
Three months £23 8 9to £23 10 OU 
Leap— 
Cash £22 6 3to £22 8 9 
Three months . . £22 7 6to £22 8& Y 


Aluminium Ingots (British) 


~ 


FUELS. 


SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Grangemouth)— 
Navigation Unscreened 
Hamilton Ell 
Splints 
AYRSHIRE— 
(f.0.b. Ports)}—Steam 


FIFESHIRE— 
(f.0.b. Methil or Burntisland) 
Prime Steam . - 
Unscreened Nav habia 


LOTHIANS— 
(f.0.b. Leith}—Hartley Prime 
Secondary Steam ... ee 


ENGLAND. 


South YorksHIRE, HuLt— 
B.S.Y. Hards... 
Steam Screened 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
» Second... 
» Best Small 
Unscreened 


DurHAM— 
Best Gas... 
Foundry Coke 

SHEFFIELD— Inland. 
Best Hand-picked Branch ... 26/— to 27/6 
South Yorkshire . 23/6 to 25/- 
Seconds ... . 21/- to 22/- 

CaRDIFF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large ... 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 

SwaNsEA— 

Anthracite Coals : 

Best Large : 
Machine-made C tobble ‘8 
Nuts 
Beans 
Peas $+ 
Rubbly Culm. m= 


Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diese] Oil 


£100 to £105 


Export. 
20/6 to 21/- 
21/6 
23/6 


21/- to 


21/6 


21/6 to 22; 


20/- to 21 


20/6 
20/- 


22/6 to 23 
20/- to 20/6 


21/6 to 23°'6 
21/- 
18/6 

21/- to 22/- 


22/- to 22/6 
40/-— to 44/ 


25/- to 26/ 


25/- to 26/- 
25/- 
26/- to 26/- 
19/- to 20/— 


17/6 to 18/6 
27/- to 29/- 


47/6 to 60/- ] 
42/6 j 
26/- 

38/— to 41/- 

41/- to 51/- 

40/— to 50/- 

27/6 to 35/- 

21/— to 26/6 

15/- to 16/9 

20/- to 25/- 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
The National Railway Company. 


AFTER nearly a century of successful railway 
development, carried out by companies working under 
concessions from the State, the whole railway system has 
been transformed into one State organisation in a manner 
that is not likely to interfere with present working arrange- 
ments and will safeguard capital already invested in the 
railways. It is not a nationalisation of the railways, but 
a partial transference of ownership to the State, and the 
ownership will be complete when the concessions expire 
in 1955, which date is now applied to all the companies 


whose concessions will lapse simultaneously instead of 


over a period of two or three years. It will then be railway 
nationalisation in disguise. Until about fifteen years ago 
it had been supposed that, in view of the country’s antipathy 
to State working, the concessions would be renewed on 
terms more compatible with present-day conditions, and 
in 1921 a first step was made in this direction by the 
Government relaxing its hold on the companies and 
giving to them a fair measure of liberty by a convention 
that freed the Government from the obligation of making 
good any working deficits. For that purpose a central 
fund was created into which profits were pooled to balance 
losses of less successful companies. The companies have 
always affirmed that if the convention had been observed 
the railways would have become self-supporting, as, 
indeed, they were during an early period, but Socialist 
Parliaments suppressed the initiative that had been 
granted to the companies, and the taxes and services 
imposed upon them became increasingly heavy, until in 
1926 the railways were called upon to bear an intolerable 
share of the burden of restoring the credit of the default- 
ing franc. Since then the railways struggled along under 
a load of taxes on passenger fares and goods rates, and of 
free services rendered to the State for the carriage of mails 
and for military transport, as well as for other gratuitous 
services. The railway companies were not allowed to raise 
their rates to compensate for the increasingly heavy expen- 
diture, and at the time of the slump the deficit of the 
common fund had grown to something like 3000 million 
francs a year. On being relieved of some of the excess 
taxation, the companies made another effort to retrieve 
the situation by means of economies and a simplification 
of the services. They seemed again to be emerging from 
their difficulties when the economy scheme crumbled 
under social reforms and the forty-hours’ week, which, 
it was computed, would have doubled the deficit during 
the present year. The efficient working of the railways has 
never been criticised. The trouble that brought about the 
present change is financial, for which the railway companies 
are in no way responsible. The fact that the State has 
taken out of the railways an amount in taxes and free 
services approximately equal to the total deficit explains 
a situation that has necessitated the precipitate carrying 
through of the new organisation. 


The Railway Amalgamation. 


The transference of assets to the new company 
is necessarily effected at nominal values which give to the 
five companies their individual relative participations and 
to the State a majority holding of 51 per cent. The State 
brings to the company the State Railways and the Alsace- 
Lorraine Railways, as well as the Treasury loans to the 
common fund that will allow of the company starting free 
of an unwieldy debt. The new shares held by the old 
companies will not be released until the concessions expire 
in 1955, when their assets will revert gratuitously to the 
State, and the shares will be distributed among the com- 
panies’ shareholders. The national company is formed 
for a period of forty-five years. The board of directors is 
composed of thirty-three members, three of them being 
the Vice-President of the Conseil d’Etat, the Governor of 
the Bank of France, and the General Director of the 
Caisse des Dépéts et Consignations, whose functions are 
permanent. Eight members will be selected from the 
Conseil d’Etat and the State financial departments, and 
from the Ponts et Chaussées, Mines, and Public Works. 
Until their concessions expire, the five railway com- 
panies will appoint twelve members. A committee of 
management, presided over by the President of the Board, 
will consist of two Vice-Presidents and eight members. 
Monsieur Raoul Dautry, formerly General Manager of the 
State Railways, is a member of the board. The aim of the 
national company is expressly stated to be the carrying 
out of an organisation and the simplifying of services with 
a view to ensuring the maximum economy. That end has 
already been achieved by the old companies, and it remains 
to be seen whether further economies are possible by a 
centralisation of contro]. An important result is that the 
railways are no longer under the cloud of the huge accumu- 
lated deficit, the full extent of which is not yet known, but 
a modest estimate puts it at somewhere near 12,000 
million franes. As this load of debt has been taken over 
by the State some means will presumably be found to 
liquidate it without embarrassing the national finance. 
The old companies were helpless to withstand the pressure 
of parliamentary exactions so long as parliamentarians 
regarded the railways as easy victims to be shorn for 
electoral purposes. The new company is apparently a 
solid constitution that inspires respect by the eminence 
of the legal, financial, and technical members who govern 
it, and parliamentary interference is not likely to go 
beyond voting money that may be necessary to make up 
for deficits, if any. The main object of the company is 
to avoid a deficit. It may also be assumed that the policy 
will be one of caution when progress will be subordinated 
to finance, and individual initiative, which has done so 
much for progress in the past, will have less scope in an 
administration with a heavy collective responsibility. 
Like so many other ventures that have been embarked 
upon during the past year, the national company is a new 
method of dealing with a problem that is otherwise in- 
soluble when the State will not leave a free hand to private 
initiative in affairs that concern it. It was by the initiative 
of the companies that the French railway system was 
brought to such a high degree of technical development, 
and it will be interesting to see if the new company, with 
its practically unlimited powers, will move along the path 
of reform which had to be abandoned by the old companies. 





The Trade Cycle and Control. 


Som interesting views on the trade cycle and its reaction 
on the financial situation are expressed in an article by 
Professor D. H. Robertson, contributed to the September 
issue of Lloyds Bank Limited Monthly Review. 

In his article, which is entitled “‘ The Trade Cycle: 
An Academic View,’’ Professor Robertson starts from the 
premise that the means of official control of economic 
fluctuations have been greatly developed during recent 
years, and goes on to ask whether there is not some danger 
of our witnessing impotence in the midst of power. He 
then proceeds to discuss four different lines of thought on 
the question of the trade cycle. These centre respectively 
round the concepts of “ speculation,” of “ the vicious 
circle,” of a running short of loanable funds, and of satura- 
tion in particular lines of investment. He then examines 
the four lines of thought consecutively. 

(1) According to this line of thought, there is no danger 
of “genuine” activity in trade and production being 
carried too far; the trouble is that as a by-product of 
trade activity some people lose their heads and under the 
influence of excitement and greed bid up the prices of 
materials and securities to a fantastic height, and that 
the buying power of these people is in the aggregate so 
important that their subsequent inevitable disappoint- 
ment spreads general disorder and collapse. 

(2) According to this view, the trouble begins when a 
hitherto healthy rise in prices leads, as in a free democracy 
it is apt to do, to a rise in wage rates and so in costs of 
production, and this again is made the occasion for a 
further rise in prices, and so ad infinitum, or rather ad 
crash. The diagnosis, however, and the prescription which 
follows from it, are not altogether clear. Is it the rise in 
wages itself which is an evil (calling for a Hitler or a 
Mussolini to prevent it) because it cuts into profits and 
impairs enterprise, or is it the subsequent raising of 
prices in the endeavour to restore profits ? If the latter, 
is it an evil because the high prices so established encounter 
consumers’ resistance and so breed stagnation, or because 
their maintenance requires an elasticity in the supply of 
money which will ultimately lead to complete monetary 
breakdown ? 

(3) Such considerations bring us to the third view- 
point, that investments made in a boom will tend to be 
bad investments. Why? Because they are made under 
a misapprehension about the degree in which society is 
really willing to refrain from present consumption in order 
to construct and maintain the instruments which generate 
future wealth. 

(4) For, according to the fourth of the lines of thought 
which I am here attempting to disentangle, the pheno- 
mena of boom and slump are not primarily a matter of 
interest rates at all, but of something much more deep- 
seated, namely, of the inevitable discontinuity which 
attends the efforts of man to achieve material progress. 
It is worth noting that that very great man from whom 
many of the rival monetary theorists of to-day in various 
measure derive their inspiration, the Swedish economist 
Knut Wicksell, was himself at great pains to disavow 
the view that his pioneer work on the relation between 
interest rates and prices furnished a clue to the problem 
of the trade cycle.* ‘‘ My view,” he wrote, “*. . . ascribes 
trade cycles to real causes independent of movements in 
commodity price, so that the latter become of only 
secondary importance.... The principal and sufficient 
cause of cyclical fluctuations should be sought in the fact 
that in its very nature technical or commercial advance 
cannot maintain the same even progress as does, in our 
days, the increase in needs... but is sometimes pre- 
cipitate, sometimes delayed.” 

The real trouble comes when a period of intense trade 
activity comes to an end. Therefore even at the height 
of a boom it is necessary to look ahead. For example, 
the present period of recovery was centred in its early 
stages on the house-building boom and in its present 
stages on rearmament. Meanwhile, there is a general and 
very natural desire to continue any action which will 
maintain the present volume of employment. This at 
once raises the question of when any measures of control 
should be applied. 

Professor Robertson does not attempt a detailed 
answer, but says that it certainly seems desirable that 
booms should be marked by net reductions in the dead- 
weight public debt. If, he adds, ‘* some cyclical unemploy- 
ment still proves to be the price of progress, the one side 
must try to stop using it as a stick with which to beat 
‘the system.’ and the other side to abandon useless 
repining over any unfortunate secondary effects to which 
a more generous treatment of its victims may give rise.” 


OFFictIAL CONTROL... 


This brings Professor Robertson to questions of official 
control. First, he says, there is an increased danger that 
interest policy will not really be considered on its merits 
from the cyclical point of view at all, but will be con- 
tinuously dominated by the abiding desire of Governments 
to borrow as cheaply as they can. Next there is the tech- 
nical problem of the pressure of short-term funds, which 
has emerged as one of the consequences of the new method 
of control and which may well seem unamenable to treat- 
ment by official means. Allied to the second problem is 
that of the accumulation of gold holdings in the hands of 
national exchange funds. 

Then there is the suggestion made by Mr. H. D. Hender- 
son in the June issue of Lloyds Bank Monthly Review 
that the budgetary outlook is now so disquieting that 
broader considerations must be set aside and fiscal emerg- 
ency once more be given a proper place in the deter- 
mination of policy. If that were true, Professor Robertson 
says, it would seem to be a somewhat depressed outcome 
of six years of National Government and managed money. 
But, he concludes, ‘‘ it would not remove my suspicion 
that if, during the last couple of years, the powers of 
orthodoxy had been content to be a little less heretical, 
we might not find ourselves in the curious situation which 
prevails—let us hope only for the moment—as these 
lines are written: a situation which it is tempting to 
label as Panic in the midst of prosperity.” 





* Lectures on Political Economy, Vol. II, page 209 ff. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ts 
without drawings. 

Copies of Specifications may be oblained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C'.2, 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TRANSMISSION OF POWER. 


469,711. October 28th, 1936.—UniversaL Coupiinas, A. H. 
Stevens, 5-9, Quality-court, Chancery-lane, London, W.C.2. 
This is a universal joint primarily intended for rolling mill 
drives. Its separate parts are best illustrated in the smalle: 
sketches. The head of one shaft is bored transversely to receive 


N°469,711 























©€ zs 2p 


a slipper with a central gudgeon pin. The other shaft termi- 
nates in a fork which embraces this pin. The slipper has a 
coarse thread screw on its surface so that it may be screwed into 
— and held there. The screw, incidentally, helps to retain 
ubricant.—-July 30th, 1937. 


LIGHTING AND HEATING. 


469,712. November 26th, 1936.—STEaM-HEATED Roits, H. A. 
Kingcombe, 17, Doune-terrace, Kelvinside, Glasgow, N.W. 

In order to secure a high rate of heat transfer in steam-heated 
callender rolls the film of condensate which accumulates on the 
inside of the roll is swept away by steam jets directed tangen 
tially in opposition to the direction of rotation. These jets are 


N°469,712 





supplied by the pipe A, which hangs from the central stationary 
pipe B. This pipe projects through a steam-tight joint in one of 
the roll trunnions and is divided longitudinally. One com- 
partment serves for the inlet of steam to the pipe A and the 
other for the outlet of condensate picked up by the pipe C. 
July 30th, 1937. 


469,731. January 27th, 1936.—E.rcrric DiscHarGEe DrvicEs, 
The General Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2; and J. T. Randall, Research 
Laboratories of the G.E.C., Wembley, Middlesex. 

This invention relates to combinations of electric discharge 
devices with materials excited to luminescence by the electric 
discharge. Zine phosphate is known to emit a_ bright red 
luminescent light when excited by cathode rays. It has been 
found that cadmium phosphate, activated by manganese and 
excited by contact with a low pressure mercury discharge, emits 
a nearly white luminescent light, whose spectrum is similar to 
that of cadmium silicate. According to the invention, in a com- 
bination of an electric discharge device with material excited to 
luminescence by the electric discharge, the material is cadmium 
phosphate activated by an impurity, which may be manganese. 
In one method of preparing the material described by way oi 
example, pure cadmium oxide and phosphoric acid in the pro- 
portion of 3CdO: 1 P,O; are mixed to a paste with pure water. 
To the paste is added manganese in the form of chloride to the 
extent of 0-1 per cent. of the dry material. The paste is dried 
for one hour at 180 deg. Cent., heated in air to 1000 deg. Cent., 
maintained at this temperature for one hour. The resulting 
material may be ground before use. The pure cadmium phos- 
phate may be produced alternatively by precipitating cadmium 
sulphate with ammonium phosphate. Phosphoric acid is 
peculiarly suitable for use as a binder for material excited to 
luminescence by the electric discharge, for it cannot react with 
the phosphate as it may with luminescent materials that are not 
phosphates.—July 27th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


469,451. January 23rd, 1936.—MacHINES FOR PROPELLING 
Aprasives, J. W. Jackman and Co., Ltd., Vulean Works, 
Blackfriars-road, Salford; and F. W. Neville. : 

In cleaning castings and the like it is known to throw abrasive 
from a paddle type of wheel, which is fed at the centre with the 
abrasive and discharged by centrifugal force. Instead of using 
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paddles or vanes in the rotor the inventors in this case make it | 469,746. February 3rd, 1936.—Lxar¥ Springs, D. R. M. Yates, 


of a plain conical form, possibly enclosed by a conical cover. In 
the drawing the duct for supplying the abrasive is shown at A. 
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Highclere, Chislehurst, Kent. 
Instead of using a pivoted shackle to connect the end of a 
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It is stipulated that this duct may be moved to supply the | Jaminated spring with the sole bar on the frame, the inventor 
abrasive at —_ fees wars part of the cone within limits.— uses a roller bearing of the general type used on bridge abut- 

9 ais ° . . ve . 9 Qn 
July 23rd, 19 ments. The illustration needs no explanation.—J/uly 30th, 1937. 


469,747. February 22nd, 1936.—ROLLER-AND-BREAST’ BAR 
Mis, C. Carruthers, The Manor House, Batheaston, 
Bath; J. R. Torrance, The Priory, Weston-road, Bath ; 


MISCELLANEOUS. 


and Torrance and Sons, Ltd., Bitton Foundry, Bitton, | 469.383. October 29th, 1936.—SuRFaAcE Harpentne, F. S. 


Glos. 
This invention is concerned with paint mills in which the 
paint is ground between a roll and stationary longitudinal bars. 


Denneen and W. C. Dunn, 6600, Clement-avenue, Cleve- 
land, Ohio, U.S.A. 
This invention is concerned with the local hardening of steel 


_ roll Is shown at A, a paint hopper at B, and a series of four | surfaces, such as those of roller bearings. The hardening is 
vars at C. In order that the bars shall press uniformly on the | effected by the rapid and local heating of the surface of the 


roll they are urged forward by the hydraulic rams DD. The 


article to be hardened and its correspondingly rapid quenching 


pressure is applied to these rams by the spring plunger E —_ before the heat has time to penetrate to the interior. The shaft 


hand wheel F. The pressure on the individual bars can be variec 
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by the number and diameter of the plungers bearing on each 
(;ood working has been attained in a mill wherein the plungers 
were so distributed and were of such areas that a pressure of 
400 lb. per square inch on the control plunger set up a pressure 
of 2000 lb. per square inch on the first bar (i.e., that nearest the 
hopper) on the roll, 1000 lb. per square inch on the second bar, 
1250 lb. per square inch on the third bar, and 2500 lb. pessquare 
inch on the last bar. In such mill four plungers were arranged 
along the first bar, and five of the same diameter along a last 


bar of five-sevenths the thickness of each other bar, whilst four | Surrounded by s 
When the surface of the shaft has been raised to the necessary 


hardening temperature by induced currents it is suddenly 
quenched by admitting water or other fluid to the jacket, whic h 
showers on to the surface through the apertures D.—July 23rd, 


smaller plungers were arranged along the second bar and five 
plungers of the same diameter along the third bar.—July 30th, 
1937. 


TRAMWAYS AND RAILWAYS. 


469,384. December 19th, 1935.—MrEans For DistTRIBUTING 
BaLLast BENEATH SLEEPERS, G. Lamblin, 89, Rue de la 
Carnoy, Lambersart, Nord, France. 

This is an equipment for packing ballast under the sleepers of 
railway track which has to be raised in the course of main- 
tenance. It comprises a tray A on which the necessary ballast 
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A, for instance, is surrounded by an electrical inductor B, which 
is connected with a high-frequency transformer. The inductor 
is shaped to conform with the surface to be hardened and is 


by a water jacket C, from which it is insulated. 


1937. 


469,269. May Ist, 1936.—A ComposITION FOR THE PRODUCTION 


oF ANVILS OR BLOCKS FOR SUPPORTING SHEET MATERIAL 
FROM WHICH ARTICLES ARE TO BE PUNCHED, R. D. Boyce, 
129, Mill-way, Mill Hill, London, N.W.7, and ‘* Romac ” 
Motor Accessories, Ltd., The Hyde Hendon, London, 
N.W.9. 

In various arts it is necessary to use an anvil or block to 
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is spread, that is pressed up against the lifted sleeper. The 
fork B is then used to drive the ballast beneath the sleeper. It 
is specified that the prongs of the fork should be of triangular 
cross section and soldered on to the yoke C. It is said that three 
strokes of the fork will be sufficient 
19th, 1937. 








support sheet material, such as metal, rubber, paper, and so on, 
from which articles are to be punched. According to this inven- 
tion, the material of which the anvil is made consists of rubber, 
a material known as super floss, which is a processed amorphous 
diatomaceous silica, zinc oxide, gutta-percha (preferably resin- 
freed), and French chalk, with or without an aromatic oil or 
the like, and with or without colouring matter, such as Turkey 
red. The composition material may be prepared as follows :— 
The gutta-percha is warmed sufficiently to enable it to be treated 
in a mixing mill (or a dough mixer or masticator) and the rubber 
(preferably smoked sheet rubber) is milled with the gutta-percha 
(as little milling as possible being done, in order to avoid killing 
the nerve in the rubber and decreasing its strength) ; the other 
ingredients are then thoroughly mixed together and slowly 
mixed with the gutta-percha and rubber, after which the mass 
is rolled into sheets of the required thickness, and, while still 
hot and plastic, is cut to size, placed in a frame or mould and 
pressed between heated platens on a hydraulic press, in which it 
is retained under pressure to take up the shape of the frame or 
mould for, say, about four or five minutes, after which the 
platens are cooled rapidly, causing the moulded board to set 
firm. Preferably the ingredients of the composition are :— 


Ib. oz 
Gutta-percha (resin-freed) <tee ash Saat PT 
Smoked sheet rubber (ameured) dd Sgeate Re Liz 
Super floss... ... : ; wl See birehe Ade AO 
French chalk ee eee ee ee ee || oe 
REMI His tn ceoe) <cek. ediiwaspis: (ued sehen abies 0 4 
"27 Cinegeny liar ne ope pena Ac gins See Ince 1) 
Turkey IN Bee Tore Me en al 0§ 


Gutta-percha has the unique property of becoming soft rapidly 
at a temperature of about 100 deg. Cent., and when cool it 


becomes very hard and tough ; the smoked sheet rubber toughens | Co., Ltd.; 
28ft.; to carry 9000 tons. Engines, triple-expansion; con- 


structed by North-Eastern Marine Engineering Company, Ltd. 
Launch, September 2nd. 


and assists in holding together the ingredients (other than 
gutta-percha) ; the super floss is a filler and also toughens the 
product ; the French chalk acts as a filler and prevents the 





punches or cutters from sticking, chipping or becoming dull at 
the cutting edge ; and the zine oxide has a general hardening 
effect on the product.—July 22nd, 1937. 


469,367. December 8th, 1936.—SHEET MATERIAL HAVING THE 
PROPERTIES OF Low Herat Conpvuctiviry AND SMALL 
RESONANCE, Michel and Marchal, 34, Boulevard Rouget 
de L’Isle, Montreuil, near Paris, France. 

This invention relates to an improved sheet material having 
the properties of low heat -conductivity and small resonance 
and to a method of manufacture thereof. It is made by first 
applying a coating of textile fibres by means of an adhesive 
substance to one or more of the metal sheets from which the 
laminated material is to be made, and thereafter sticking all 
the metal sheets together in such a manner that there is at 
least one coating between any two adjacent metal sheets. The 
metal sheets are advantageously stuck together by glueing 
under pressure. Particularly good results have been obtained 
by covering the surfaces of the metal sheets which will be turned 
towards the interior with a layer of pulverised textile fibres 
and thereafter sticking together the metal sheets so coated. 
The resulting sheet material constitutes a very coherent whole 
which may be subjected to most of the operations to which 
ordinary sheet metal is subjected, such as boring, shearing, 
riveting, &c. It is remarkably non-sonorous, and, owing to 
the increase of the moment of inertia, its rigidity is greater 
than that of a sheet of a thickness corresponding to the sum 
ot the thicknesses of the metal sheets of which it is formed. 
It is, moreover, a bad conductor of heat, and consequently 
affords better thermal insulation.— July 23rd, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

Monpbay, Sept. 13ruH, ro WEDNESDAY, SEPT. 15TH. 

Farapay Soc.—Chemistry Theatre, University of Manchester. 

General discussion on Reaction Kinetics. 
Tuespay, Serr. l4ra. 
Inst. OF MARINE ENGINEERS.—85, The Minories, E.C.3. 
Presidential Address. 6 p.m. 
TuEspAY TO Fripay, Sept. 14TH tro 17TH. 
Iron AND STEEL Inst.—Autumn meeting in Middlesbrough. 
Tuurspay, Sepr. 16TH, To Saturpay, Ocr. 2nD. 
ENGINEERING AND MARINE Exurpition.—At Olympia. 
WEDNESDAY, Sept. 22ND. 

Junior Inst. oF ENGINEERS (INC.).—Visit to new head- 
quarters of the London Fire Brigade. 

Fripay, Sepr. 247TH, To Sunpay, Sept. 267TH. 

Assoc. or SpeciaL LIBRARIES AND INFORMATION BUREAUX.— 
Annual Conference at Cambridge. 

SaturpDay, Sept. 257TH. 

Junior Inst. or ENGINEERS.—Visit to Mogden purification 
works. 

Tuurspay, Serr. 30TH, To SaturDay, OCTOBER 2ND. 

NationaL Smoke ABATEMENT Soc.-—Philosophical Hall. 
Leeds. Ninth annual conference. 

Fripay, Oct. Isr. 

Inst. OF Propuction ENGINEERS.—British Industries House, 

W.1. Annual general meeting. 7.15 p.m. 
Tuurspay, Oct. 77TH. 

RAILWAY CrvB.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. * Railway Developments, . A. Willcox. 
7.30 p.m. 





Fripay, Oct. 8TH. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, 8.W.1. 
‘** Development of the Pressure-ignition Engine,’ H. G. Pussey. 
7.30 p.m. 

Turespay, Oct. 127TH. 

Inst. OF MARINE ENGINEERS.—85, The Minories, E.C.3.- 
““Some Operating Results of Diesel-electric Propulsion,” G. T. 
Shoosmith. 6 p.m. 

Tuurspay, Ocr. 14TH. 

Royat AERONAUTICAL Soc.—Inst. of Mechanical Engineers. 
Storey’s-gate, S.W.1. ‘The Hafner Gyroplane,”’ R. Hafner. 
6.30 p.m. 

Fripay, Oct. 15rn. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 

‘* Smoke Abatement,” E. H. Sidwell. 7.30 p.m. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers . 


Marryat AnD Scott, Ltd., London, E.C.1, have received a 
contract for the complete lift installation at the Nicosia 
Hospital, Cyprus. The same firm has also received an order for 
the bed lifts, passenger lifts, and goods lifts for the extension 
to the Coventry and Warwickshire Hospital. 








LAUNCHES AND TRIAL TRIPS. 


Kakapo, steamship ; built by t by Alexander Stephen and Sons, 
Ltd.; to the order of Union Steamship Company of New 


Zealand; dimensions, length 280ft., breadth 48ft., depth 


2Ift. 6in.; to carry 2300 tons. Engines, triple-expansion. 
Launch, September Ist. 
BRoomMDALE, oil tanker; built by Harland and Wolff, Ltd.; 


to the order of British Tanker Company, Ltd.; dimensions, 
length 463ft., breadth 61ft. 6in., depth 34ft. Engines, six- 
cylinder, four-stroke, single-acting. Launch, September 2nd. 


BECKENHAM, steamship ; built by Caledon Shipbuilding and 


Engineering Company, Ltd.; to the order of Watts, Watts and 


dimensions, length 410ft., breadth 56ft. 6in., depth 
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A Seven-Day Journal. 


Traffic at United Kingdom Ports. 


FIGURES recently published by the Board of Trade 
show a considerable increase in the total volume of 
trade. During the period January to July this year 
foreign trade increased by 7-2 million tons net as 
compared with 1936, and was greater than in any 
corresponding period since 1930. The net tonnage of 
the ships arriving at the ports of the United Kingdom 
during July last with cargo for discharge was 
7,771,100 tons, and of this tonnage about 58 per 
cent. was British. Of the net tonnage of vessels 
arriving in ballast during July 62 per cent. were 
British, the total tonnage being 3,973,000. The 
vessels departing from ports at which they had 
loaded cargo for abroad totalled 6,740,000 net tons 
during July last, an increase of 11-1 per cent. over 
July, 1936. Most of this increase related to vessels 
trading with countries in Europe and the Mediter- 
ranean, there being a substantial increase in exports 
of coal to certain of these countries, notably Italy. 
There was also an increase in the tonnage of ships 
leaving with cargo for the Atlantic coast of North 
and South America. Most of the principal ports of 
the United Kingdom were affected by this increase 
in tonnage departing with cargo, the increases at 
South Wales and Tyne ports being particularly asso- 
ciated with coal exports. The coasting trade during 
July showed an al]l-round increase as compared with 
the corresponsing month last year. The net tonnage 
of the arrivals and departures with cargo increased 
by 205,000 tons and 187,000 tons respectively, and 
the arrivals and departures in ballast by 381,000 tons 
and 450,000 tons respectively. 


The King’s Cup Air Race. 


For the second year in succession the King’s Cup 
Air Race has been won by Mr. C. E. Gardiner, who 
piloted a single seater Percival ‘** Mew Gull” at an 
average speed of 233-7 miles an hour. The second 
place was taken by Brigadier-General A. C. Lewin, at 
an average speed of 144-5 miles an hour, on a Miles 
Whitney Straight, and the third place by Captain 
KE. W. Percival in another “‘ Mew Gull” at a speed of 
238-7 miles an hour. Twenty-seven of the original 
thirty-one entrants for the race started from Hatfield 
aerodrome on Friday morning, September 10th, in the 
eliminating contest. The turning and control points 
for this contest were at Cambridge, Skegness, York, 
Scarborough, Whitby, Newcastle, Edinburgh, Aber- 
deen, Glasgow, Portpatrick, Belfast, finishing at 
Dublin. At Scarborough the turning point was at 
Castle Hill, and it was necessary for the machines to 
fly low for identification purposes. Here the machine 
piloted by Wing-Commander E. G. Hilton and Wing- 
Commander P. Sherren was flying close to the cliff 
edge when it was suddenly flung about 50ft. upwards, 
and one of the occupants was catapulted out of it 
and over the cliff. The machine then crashed to the 
ground and the other pilot was killed. In the course 
of this day’s race one or two other pilots received 
minor injuries as a result of the bumpy air conditions. 
Twenty-one of the machines that started reached 
Dublin, and of this number seventeen qualified for 
the final race home on Saturday, September 11th. 
Starting from Dublin, the return route to Hatfield 
was by way of Belfast, Portpatrick, Carlisle, St. Bees 
Head, Blackpool, Stoke-on-Trent, Leicester, and 
Cardiff. Thirteen machines finished the race, and it 
says much for the work of the handicappers that all 
of them crossed the finishing line within twenty 
minutes of the winner. 


A Training Course in Coal Utilisation. 


BIRMINGHAM UNIVERSITY has introduced a new 
course extending over three years for a B.Sc. degree 
in coal utilisation in order to meet the demand for 
suitably trained men for coal sales organisation and 
utilisation processes. Post-war development in pro- 
cessing coal has been very rapid, and hitherto many 
companies have found it necessary to train their own 
men in specialised branches of the industry. In 
taking this step Birmingham University claims that 
it will provide a type of graduate who will prove of 
the utmost value to the coal trades and colliery 
companies, and this must eventually reflect favourably 
upon our coal markets at home and abroad. The 
three years will be devoted to lectures and laboratory 
courses designed with a view to giving graduates a 
comprehensive knowledge of all branches of the 
industry. During the first year course the funda- 
mental sciences will be studied. The second year 
will be devoted to special studies in chemical engi- 
neering and heat laboratory work, and during this 
year such subjects as accounting, administration, 
business principles, commercial law, and modern 
languages will also be taken. The third and final 
year will be occupied with the preparation of coal for 
its many and varied markets, the application of solid, 
liquid, and gaseous fuels to industry, the hydrogena- 
tion of coal, high and low-temperature carbonisation, 
and oil refining. During the vacations courses will 
be arranged at large-scale plants which utilise coal. 





In connection with this new course, Stephenson, 
Clarke and Associated Companies have offered 
scholarships to attract the most likely men from the 
Head Masters’ Conference Schools of Great Britain 
to take the course before entering employment in 
their organisation. 


Use of Electricity at Collieries. 

GoopD progress in the use of electricity at collieries 
is recorded in the report for 1936 compiled by Mr. 
J. A. B. Horseley, H.M. Inspector of Mines. During 
the year motors with an aggregate horse-power of 
77,092 were installed. The greatest increase was 
recorded in Scotland with 21,448 H.P., followed by 
the Northern Division with 15,975 H.P. In South 
Wales there was an increase of approximately 
10,000 H.P., while Yorkshire and the Midlands areas 
each accounted for approximately 8000 H.P. The 
North-Western Division recorded 7102 H.P., and the 
Midland and Southern Division 6361 H.P. There 
were nine accidents during 1936, involving the loss 
of twelve lives definitely attributable to the use of 
electricity, and one explosion of firedamp and coal 
dust where the balance of evidence indicated that 
electricity was the probable cause. Six of these were 
instances of electric shack with one person killed in 
each instance, and, in addition, one person injured 
in one instance. There were three ignitions of fire- 
damp in which six lives were lost and two persons 
were injured, and one—viz., that at Wharncliffe 
Woodmore Colliery—in which fifty-eight lives were 
lost. The three minor explosions were due respec- 
tively to a coal-cutting machine used in a defective 
condition, a fault in a trailing cable, and to an open 
type squirrel-cage motor used in a defective con- 
dition. The serious explosion at Wharncliffe Wood- 
more Colliery is attributed to the switching on of a 
small loader motor during a routine examination, 
after the cover had been removed from the com- 
mutator. The six purely electrical accidents were 
due to drilling into a live armoured shaft cable, 
climbing into live lines on a transmission mast, and in 
three instances to imperfect trailing cables. All these 
accidents, the report states, could have been avoided, 
either by greater care on the part of the individual or 
by more effective supervision. 


A New London-Clacton By-Pass 


A SCHEME has been submitted to the Ministry of 
Transport by the Essex County Council for the con- 
struction of a new road near Weeley to form a by-pass 
for the London to Clacton road. It will cost, as esti- 
mated, approximately £87,000, including the cost 
of building a bridge over the London and North- 
Eastern Railway. The new road will eliminate the 
existing level crossing at Weeley, which is a serious 
cause of delay for traffic from London and from other 
parts of Essex to Clacton-on-Sea. It is also pro- 
posed that a roundabout should divide the traffic for 
Walton-on-the-Naze from that for Frinton-on-Sea and 
other districts. The road would be about three-quarter 
mile long, with a 30ft. carriageway, two 9ft. wide 
cycle tracks, and two 6ft. wide footpaths. The bridge 
is to be 70ft. wide between parapets. Applications 
for Ministry of Transport grants have been made for 
75 per cent. of the cost of the bridge and 60 per cent. 
of the cost of the approach roads. The County 
Council has also approved a scheme to improve the 
level crossing at South Benfleet on the Hadleigh to 
Leighbeck road at the same time as the gates are being 
replaced by the L.M.S. Railway. The crossing is to be 
widened to 40ft., and its alignment improved. The road 
will consist of two 6ft. footpaths and a 20ft. roadway. 


Retraining Unemployed Steelworkers. 

REFERRING to the difficulties experienced by the 
older steel worker in getting back to his trade after a 
long period of idleness, Miss Wilkinson, Member of 
Parliament for Jarrow, has written to Mr. Ernest 
Brown, the Minister for Labour, suggesting that the 
Ministry should provide special refresher courses for 
the men. Her letter, while primarily dictated by the 
difficulties encountered in finding skilled men at 
Jarrow for the new works at Palmer’s yard, is equally 
applicable to any attempts at re-employing men who 
have formerly been craftsmen. It is affirmed that 
a small outlay in retraining the men would save large 
sums in unemployment pay. The letter points out 
that the opening of the new steel works had been 
looked forward to with eagerness by men who, 
though excellent workmen, had not exercised their 
skill since 1932 when Palmers closed down, whilst 
many have been idle for still longer periods. The 
letter goes on to point out that these men have grown 
older since their working days ; that the machinery 
used to-day has changed from the machinery to which 
they were used; and that to import workers would 
defeat the whole purpose which led the Minister of 
Labour, the President of the Board of Trade, and 
Lord Portal to support the scheme, and would prevent 
the men of the town from getting a fair chance. 
Miss Wilkinson claims that while the works are being 
constructed is the time when special courses of train- 





ing in Jarrow could be held with advantage. The 
type of work is known, and the number of jobs of 
each type is known approximately, so that the objec- 
tions usually raised to such schemes are already met. 


A Goods Carrying Air Service. 


A company has recently been formed in this 
country to be known as International Air Freight, 
Ltd. Its object is to provide air transport for goods 
only between the principal cities of Europe. A 
service is to be started in September between Croydon 
and Amsterdam, two flights each way being carried 
out each day, by Curtiss Wright biplanes fitted with 
twin engines of 680 H.P. each, and using variable pitch 
propellers, either engine alone being sufficient to fly 
the machine. The biplanes have a fully laden weight 
of 17,000 lb., with a wing span of 82ft., and a retract- 
able undercarriage. The speed is about 170 m.p.h. 
A pay-load of over 2 tons, or a capacity of 700 cubic 
feet, is provided, and in view of the absence of pas- 
sengers no restrictions as to the type of cargo are 
necessary. When the service to Amsterdam is in 
working order it is proposed to start further services 
to various cities on the Continent, the next service 
envisaged being to Belgium. The company will run 
its own fleet of motor vans hetween Croydon and its 
London depot, London railway termini, or premises 
in the London area from which goods may be collected. 
A similar service has been organised in Amsterdam. 
Custom clearance is to be undertaken by a special 
staff, so that goods can be taken literally from door 
to door. By a special arrangement with Lloyd's 
underwriters, policies of insurance against any risk 
can be taken out. Apart from the speed of delivery, 
the transport of goods by air has advantages in the 
matter of freedom from damage in transit and con- 
sequent saving in packing. 


The Isle of Man Air Routes. 


Iv is officially announced that, by means of an 
agreement between the London, Midland and Scottish 
Railway Company, the Isle of Man Steam Packet 
Company, and Olley Air Service, Ltd., a fusion of 
interests will take place in the air line operations 
radiating from the Isle of Man. Hitherto the air 
services operating between England, Northern Ireland 
and the Isle of Man have been provided by the Manx 
Airway Section of Railway Air Services on behalf of 
the L.M.S. Railway Company and of the Isle of Man 
Steam Packet Company, and by the Blackpool and 
West Coast Air Services, Ltd., a subsidiary of Olley 
Air Service, Ltd. In future these air routes will be 
flown by Isle of Man Air Services, Ltd., a company 
registered in the Isle of Man, which owns the lease of 
the airport at Ronaldsway and the buildings thereat. 
The capital of the company is to be increased to 
£75,000, the L.M.S. Railway Company and the Isle of 
Man Steam Packet Company each taking up a sub- 
stantial shareholding. The new arrangement has 
been adopted to eliminate wasteful competition 
between the different interests and to facilitate the 
further development of air services. It has been 
necessitated by the increasing popularity of the air 
routes to and from the Isle of Man, and may be 
regarded as a step in the rationalisation of the internal 
air transport systems, of which further developments 
may be expected in the near future. 


G.W.R. Rolling Stock Programme. 

AN extensive rolling stock renewal programme has 
been arranged for next year by the Great Western 
Railway Company. A considerable number of obso- 
lete types of coaches are to be withdrawn from:service 
and 381 new passenger train vehicles built. Of these 
new vehicles, 231 will be of the new standard corridor 
coach type with end vestibule doors for use on main 
line services ; seventy-five of the local service non- 
corridor type, and ten restaurant and new type buffet 
cars. Five of the corridor coaches are to be fitted with 
adaptors to enable them to be coupled with vehicles 
fitted with Pullman gangways. Of the non-corridor 
stock, seven coaches will be built to a modified profile 
for service on the Burry Port and Gwendreath 
section of the line, for which standard vehicles are 
too high and too wide. © Four of these coaches are 
being fitted with a driver's compartment and through 
regulator gear for auto-train working. The new 
coaches are to be built on the principle adopted by 
the company in 1922 and will be entirely encased in 
steel built up on a timber framework and fitted with a 
steel roof. The freight rolling stock programme 
includes the building of 3600 new wagons, of which 
900 will be fitted with automatic brakes to permit 
running at high speeds. Two hundred wagons will 
be built especially for the conveyance of fruit and 
vegetables and 300 for container traffic. Ten of the 
hundred new locomotives to be built will be of the 
“* Castle ” class and the remainder for local or freight 
train working. The company informs us that the total 
cost of the programme will be in the region of 
£1,172,980, and in carrying it out direct employment 
will be given to about 5000 men at the Swindon works 
during the year. 
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Super Tension Cables. 


No. VII. 
(Continued from page 274, September 10th.) 


Tt gas-impregnated cable devised by Mr. A. N. 
4 Arman, in collaboration with other members of the 
research staff of Callenders Cable and Construction 
Company, dispenses with compound or oil, and relies 
entirely on paper and high-pressure gas for the 
insulation. Since voids which occur in ordinary 
impregnated cable are due mainly to the expansion 
of compound which, being incompressible, has to 
move through the dielectric and may not 
move back again sufficiently quickly as the cable 
cools, it has been deemed advisable to dispense 
with compound or oil altogether. A cable con- 
structed in accordance with this principle should 
remain entirely unaffected by heat cycles provided 
the maximum temperature does not cause the paper 
to scorch. Other advantages claimed for the design 
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FiG. 54—VARIATION OF IONISATION STRESS WITH 
NITROGEN PRESSURE 


are that the usual tracking type of failure is prevented. 
The manufacturing difficulties in producing a void- 
free cable do not arise, and as the permittivity of dry 
paper is lower than that of an impregnated dielectric 
the charging currents are relatively low. As the 
power factor of dry paper is somewhat lower than 
that of impregnated dielectrics, this results in com- 
bination with the lower permittivity in very small 
dielectric losses. Gradients in the run of the cable 
present no difficulties, whilst as the cable is unaffected 
by heat cycles the dielectric can be run at a higher 
temperature than oil or compound-impregnated 
cables. Although the gas impregnated cable has 
been developed primarily for 132 kV it can be used 
with advantage at 66 kV. 

The stress at which ionisation begins at a given 
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Fic. 55—TIME OF BREAKDOWN OF 1.75 MIL MANILA 
PAPER IN NITROGEN AT 200 LB. PRESSURE 


voltage is referred to in a paper read by Mr. A. N. 
Arman before the Institution of Electrical Engineers 
on March 10th of this year, as the ionisation stress at 
that pressure with the ionisation measured in accord- 
ance with the discharge method previously men- 
tioned.* Preliminary measurements of the ionisation 
stress of a number of papers were made with the 
dielectric in the form of guarded flat-plate condensers 
assembled in a high-pressure containerand dried under 
vacuum at 100 deg. to 110 deg. Cent., when dry gas 
was admitted through P, O, drying tubes from a 
cylinder until the required pressure was reached. 
Typical curves of ionisation stress on such condensers 
plotted against nitrogen gas pressure for four papers 
are given in Fig. 54, whilst Fig. 55 shows the time of 





* A. N. Arman and A. T. Starr, “‘ The Measurement of Dis- 
charges in Dielectrics,” Journal, I.E.E., 1936, Vol. 97, p. 67. 





breakdown curve for the condenser of the 1} mil 
Manila paper—Fig. 54—taken at 200 lb. per square 
inch nitrogen pressure. It will be seen that the 
asymptotic stress value on the time breakdown 
curve corresponds closely to the ionisation stress 
previously measured. If the dielectric is subjected 
to a stress only slightly below this value it will last 
indefinitely without showing signs of deterioration, 
and the absolute stability of this dielectric when 
worked at a stress below the ionisation value is a 
very attractive feature. 

That the limiting stress to which the dielectric 
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Fic. 56—-EFFECT OF MOISTURE ON 1.75 MIL 
MANILA PAPER IN NITROGEN 


can be subjected is that at which ionisation begins 
is clearly shown by Figs. 54 and 55, and has been 
confirmed by many other measurements of the same 
kind carried out with various papers and gases at 
different pressures. 

But this only holds when a sufficient degree of 
dryness has been reached. If the dielectric is insuffi- 
ciently dried breakdown may occur at stresses below 
the asymptotic value shown in Fig. 55. Hence the 
dryness of the dielectric is a very important matter, 
both from this and other points of view, and the 
effect of moisture on electrical properties and 
performance has been carefully studied. In 
Fig. 56 is shown the effect of moisture on 
the power factor of 1} mil Manila paper in 
nitrogen, where the curve A is for undried paper, 
B paper dried at 0-5 mm. of mercury and 110 deg. 
Cent. for one hour, and C paper dried in the same 
way for fifteen hours. When the paper is properly 
dried the power factor remains practically constant 
up to 100 deg. Cent. and over, but the presence of 
moisture gives a rising power factor temperature 
characteristic which becomes more and more serious 
as the amount of moisture increases. The importance 
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FIG. 57—IONISATION STRESS OF 1.75 MIL MANILA 
PAPER IN VARIOUS GASES 


of this characteristic will be evident when the question 
of the thermal stability of the dielectric of cables for 
132-kV working voltage and above is under con- 
sideration, for when the dielectric is fully dried the 
danger of thermal instability is entirely removed. 

The curves in Fig. 54 are roughly of the same form 
and the actual ionisation stresses are in the inverse 
order of the paper thicknesses. Many other papers 
have been investigated, and although their per- 
formance is not always exactly in the order of the 
thickness, the tendency in that direction is very 
marked. At first it was thought that since the thin 
papers usually have a much higher Gurley density 
than the thicker papers, the effect might be due to 
the better barrier action of the thin papers, but 
experiments with thick papers having highly 
calendered surfaces showed that these gave little 
improvement as compared with ordinary porous 
papers of the same thickness. 

Further investigation led to the conclusion that 





the papers giving the best results were those which 
were much hydrolised during manufacture. Pre- 
sumably, the effect of this is to provide a dense 
mass of fibres throughout the thickness of the paper, 
thus reducing the size of the interstices. But such 
papers are usually thin, and to what extent the 
superior performance is due is to the small interstices 
and what extent to the increased number of paper 
surfaces, for a given dielectric thickness, has yet to 
be ascertained. When applied to cables further 
advantages might be expected from the use of thin 
papers, since the papering gaps will be smaller 
radially and have a correspondingly higher ionisation 
stress, but in practice it is difficult to avoid wrinkles 
and a certain amount of slackness with the thinner 
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FiG. 58—IONISATION VOLTAGES OF GAS CABLES 
WITH STRANDED AND LEAD COVERED CONDUCTORS 


papers. The advantages indicated by the condenser 
test cannot therefore be fully realised in cable manu- 
facture. It is necessary to balance the improvement 
in performance against extra cost of manufacture, 
increased handling difficulty, &c. 

The paper chiefly used so far is 1} mil Manila 
telephone paper, which is sufficiently stiff and 
strong to be easily handled on the machines, is 
extremely dense, and gives ionisation figures higher 
than those of any other papers tested, with the 
exception of condenser tissues. But to build up a wall 
of these of, say, 0-7in., requires 1400 layers, neces- 
sitating several passes through the paper-lapping 
machine, with consequent extra expense. Equally 
good results may be obtained by using thin high- 
density papers next to the conductor, where the stress 
is highest, and cheaper paper towards the outer 
layers. 

Investigations relating to the possibility of using 
materials other than dry paper were unsatisfactory, 
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Fic. 59-TIME OF BREAKDOWN OF 1.75 MIL 

MANILA GAS CABLE 


and it was decided that paper was the most suitable 
material. A pressure of 200 Ib. per square inch has 
been used in most of the experimental cables so far 
made, but there is little difficulty in designing the 
eable for 300 1b. per square inch if performance is 
considered to justify this increased pressure. 

The curves, Fig. 57, show the ionisation stresses 
obtained with different gases and 1}? mil Manila 
paper, as used in connection with Fig. 54. Air and 
nitrogen give results indistinguishable from one 
another. Hydrogen is not quite so good, while helium 
gives only about half the ionisation stress of air or 
nitrogen. The use of hydrogen at high pressures 
presents obvious disadvantages, whilst helium gives 
such low ionisation stresses that it cannot compete, 
except perhaps in certain circumstances, with air or 
nitrogen. Air was used in some of the early experi- 
ments, but was abandoned because in the event of 
dielectric failure, the abundance of oxygen present 
enables combustion of the paper to proceed vigorously. 
No common gases have electric strengths appreciably 
higher than that of nitrogen, which was at first 
selected, but it has since been discovered that under 
the special conditions encountered in these dielectrics, 
CO, can give a better performance than nitrogen. 
Because of its low liquefaction pressure, it also 
facilitates gas feeding, and large quantities can be 
stored in small cylinders, but owing to absorption 
in the paper it somewhat increases the power factor. 

To obtain the best performance from a given dia- 
meter of cable, the use of smooth surfaced circular 
conductors has been standardised. The wires of 
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the outer layer of the stranded conductor are tinned, 
and a lead sheath is extruded over them. In his 
I.E.E. paper, Mr. Arman points out that the reduc- 
tion in stress resulting from the use of smooth cylin- 
drical conductors as against the usual stranded con- 
ductor does not seem to have been fully appreciated. 
With a medium such as the gas dielectric which has 
a definite and accurately predeterminable perform- 
ance, full advantage of the stress factor can be taken, 
as shown in Fig. 58, which gives the ionisation 
voltages of two similar gas cables, one having a plain 
stranded conductor and the other a lead-covered 
conductor of the same overall diameter. The ionisa- 
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obtained when a test is made on cable samples, 
although the stress at which the curve becomes parallel 
with the time axis is lower for the cable than it is 
for the condensers under the same conditions, a 
fact that is accounted for by the gaps between the 
paper tapes and lapping irregularities such as small 
wrinkles, &c. Like the condenser samples cables 
properly dried and run at a voltage slightly below 
that at which the time breakdown voltage curve 
becomes horizontal give permanently reliable service 
and are entirely unaffected by severe heat cycles. 
The results of a stability test taken on a length of 
0-2 square inch, 132-kV cable are given in Fig. 60. 
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FIG. 60—STABILITY TEST ON 132 KV GAS IMPREGNATED CABLE AT 1.5 TIMES WORKING VOLTAGE 


tion voltage of the plain stranded conductor is seen 
to be on an average 64 per cent. of that of the lead- 
covered conductor, and this figure is in the region 
expected by calculation from Levi Civita’s expression, 
which predicts a value of 73 per cent. 

Except that in the case of very thin papers several 
passes through the machine may be necessary, the 
dielectric papers are lapped on in the ordinary way. 
After the outside of the dielectric has been covered 
with a conducting paper, which should be porous to 
facilitate drying, a linen tape, into which copper 
strands are woven, is applied for the purpose of 
making contact between the conducting paper and 
lead sheath, thus relieving the paper of heavy 
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Fic. 61—POWER FACTOR TEMPERATURE CHARAC- 
TERISTIC OF 132-KV SINGLE CORE CABLE 


ordinary vacuum drying tank to remove the bulk 
of the moisture. Immediately the cable is removed 
from the tank the cable is lead-sheathed while it is 
maintained at 100 deg. Cent. by a heated chamber in 
front of the press. If the press is of the intermittent 
stroke type the cable is kept moving at a slow rate 
through it all the time the new lead charge is cooling 
to avoid scorching the dry dielectric. 

The sheath with caps and cocks at the ends is 
fitted slack on the dielectric to provide a longitudinal 
duct to facilitate the removal of moisture during the 
final drying, which is carried out by placing the 
sheathed cable in a steam bath at 100 deg. Cent. 
and by evacuating at both ends through the cocks. 
The process is continued until the required degree of 














FIG. 62—GAS IMPREGNATED CABLE 


dryness is attained, when the cable is filled with gas 
admitted at a suitable rate through P, O, drying tubes 
at a pressure of a few pounds per square inch. 

To enable high internal gas pressure to be used, 
it is necessary to reinforce the lead sheath over the 
dielectric by lapping on copper tapes of suitable 
tensile strength, and a bedding of linen tape 
with copper threads woven in is first applied 
to protect the sheath. The tapes are wound on as 
tightly as possible to form a firm reinforcement. A 
second linen protecting tape is then applied, and 
another thin lead sheath may be added to provide 
waterproof protection for the reinforcement. Finally, 
the cable is provided with external serving, according 
to requirements. 

The time breakdown curve, Fig. 55, was taken 
on flat-plate condenser samples with the paper in 


The cable was designed to be free from ionisation 
at 114 kV to earth, 7.e., 50 per cent. above its normal 
working voltage, at which voltage the test was made. 
During the test, extending over 100 days, 50 heat 
cycles were applied. The maximum conductor 
temperatures reached varied from 85 deg. to 103 deg. 
Cent., and the majority were up to 95 deg. Cent. 
During each cycle the heating current was on for 
twenty-four hours continuously. This long heating 
period was employed instead of the more usual short 
heating period and long cooling period because the 

















Fic. 63—AlIR HEATING AND DRYING EQUIPMENT 
FOR JOINT 


most vulnerable condition for the gas cable is that 
at high temperature. The cooling period which gives 
rise to the most difficult conditions in an oil-impreg- 
nated cable gives no trouble where gas is concerned. 
Measured after each heat cycle the power factor is 
seen to be entirely unaffected by the treatment. 
At the test voltage the maximum stress at 
the conductor was 110 kV/cm., and at this stress 
the cable would be expected to last indefinitely. 
Throughout the test there was no difference in 
power factor between 25 kV and the test voltage of 
114 kV. As shown in Fig. 61 the power factor/tem- 
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view of the cable showing the lead-screened con- 
ductor, carbon paper screening over the dielectric, 
and gas passages in the lead sheath, is shown in 
Fig. 62. The current-carrying capacity of gas- 
impregnated cables is approximately the same as 
that of other types, and the charging kVA and 
dielectric losses are lower. 

At the time Mr. Arman’s I.E.E. paper was written 
there were roughly 200 miles of three-phase, 66-kV 
feeders either in service or in the course of installa- 
tion in the London area. About 100 miles were of 
the solid type, and most of the remainder oil- 
filled cable. The total capacitance of these cables 
was about 97 p F per phase, involving a total 
three-phase capacitance load of roughly 130,000 
kVA. A system of the same extent operating at 
132 kV with oil-filled cables would have a capacitance 
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Fic. 65—-132-KV INDOOR SEALING END 


per phase of approximately 75 u F, giving a total 
capacitance load of 400,000 kVA. The same 132-kV 
system employing gas-impregnated cables, would have 
a capacitance of about 47 u F per phase, consuming a 
total of 250,000 kVA, or 63 per cent. of the oil-filled 
system. When the cables are cold .the total power 
losses in the dielectric for the oil-filled and gas- 
impregnated systems would be 1440 kW and 700 kW 
respectively. At higher temperatures the losses on 
the oil-filled cables would be greater, while those of 
the gas cables would remain unchanged. If com- 
pensating inductances are used in parallel with the 
line for compensating the capacity current, their 
cost for gas-impregnated cables would be roughly 
three-quarters of that when oil-filled cables are used. 

To sum up, the advantages claimed for the dry 





gas-impregnated cable are absolute stability, low 
capacitance and losses in the dielectric, high running 
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perature characteristic of the cable is practically 
flat, thus obviating any possibility of thermal 
instability. 

Examination of cables after running for consider- 
able periods at stresses slightly below that at which 
ionisation begins has not shown signs of treeing 
or other deterioration. Up to the ionisation point 
the dielectric appears to be quite stable and no 
breakdown of a properly dried cable below the 





sheet form. A curve of similar shape—Fig. 59—is 








ionisation voltage has been recorded. A telescope 
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Fic. 64—132-KV STRAIGHT JOINT FOR GAS IMPREGNATED CABLE 


temperature, complete freedom from gradient 
troubles, simple pressure-regulating equipment, and, 
once the required degree of control has been obtained, 
cheapness of manufacture. 

As sent out from the factory the sealed lengths 
can be relied upon to have the requisite dryness, 
but as some degree of exposure is unavoidable during 
jointing a technique has been developed by Callender’s 
Cable and Construction Company which reduces the 
amount of moisture taken up to negligible quantities. 
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When the cables have to be cut or prepared for 
jointing, the entry of moisture is prevented by 
maintaining a flow of gas from both the open ends. 
The drum lengths are sent out of the factory with 
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is necessary. For outdoor use a similar design is used, 
but in this case a porcelain insulator surrounds the 
bakelite tube and gives the requisite waterproof 
surface and external creepage distance. The space 
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Fic. 66—TYPICAL GAS 


cocks fitted to their end caps, and a supply of nitrogen 
is taken from a gas cylinder feeding through a low- 
pressure regulator fitted with a P, O; drying tube. 
Dryness of the parts of the dielectric actually exposed 
during jointing is maintained by keeping them hot 
in an atmosphere of low humidity throughout the 
operations. For this purpose a portable air com- 
pressor is employed which sucks air through a series 
of silica gel tubes and discharges it through air heaters 
over the exposed portions of the dielectric. When 
making joints two air blasts are used, one at each 
half of the joint sleeve, which are drawn together to 
cover as much of the joint as possible at each stage 
of the operation. The hot air discharging from 
the inner ends prevents excessive moisture reaching 
the portions actually exposed for handling. A joint 
in the course of being made is shown in Fig. 63, 
where the air heating and drying equipment is to be 
seen. 

For the sealing ends similar protection is provided 
by a light open-ended asbestos-lined metal cylinder, 
which is lowered over the exposed dielectric and fed 
by two air blasts. This enables work to be carried 
out either at the stress cone end or at the conductor 
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Fic. 67—HIGH - PRESSURE DRYING CYLINDER 


fitting with minimum exposure of the dielectric. 
On the completion of the work the cylinder is lifted 
off and the sealing end is immediately lowered in its 
place. Prior to use, all fittings, tapes, &c., are kept 
in a drying chamber, and the jointers always use 
clean dry rubber gloves when handling the dielectric. 
A longitudinal section of a joint that has been found 
to be satisfactory on 132-kV systems is shown in 
Fig. 64. It is of small diameter, and the internal 
construction simple. Owing to the absence of com- 
pound, the treeing type of breakdown is not experi- 
enced, and it is possible to dispense with the large 
paper “‘ buffers ’’ usually necessary under the stress 
cones. The outer diameter of the ferrule is equal to 
the lead sheath on the conductor, and a uniform 
cylindrical finish free from projections is obtained. 
This junction between the pencilled dielectric and 
tape is important, for if a large radial gap occurs 
ionisation will be set up and breakdown may result, 
but towards the outside of the dielectric, where the 
stress is lower, gas insulation alone is sufficient. 
Details of an indoor 132-kV sealing end are given in 
Fig. 65, where it will be seen that simplicity is even 
more marked than in the joint. Either cemented on or 
shrunk on flanges can be used on the tubes, but care- 
ful design to withstand the end thrust of several tons 
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FEEDING APPARATUS 


between the porcelam and the tube is filled with 
compound. 

The supply of gas to the cable is maintained from 
both ends of the feeder, so that if it is necessary to 
open up the cable or its joints dry gas will be fed from 


both sides of the point of opening and movement of 
moisture up the cable is prevented. The gas is con- 
tained in high-pressure cylinders (Fig. 66), as normally 
supplied for commercial purposes, and is admitted 
to the cable through a regulator which maintains 
constant pressure. Before entering the cable the gas 
passes through a P, O; glass drying tube, as shown in 
Fig. 67. The phosphoric acid formed is caught in the 
lower end of the glass and cannot come into contact 
with the metal. The tubes can be removed for 
refilling without releasing the gas pressure in the 
system and without disturbing any of the pipe work. 
Two tubes are mounted side by side, so that one can 
be in use while the other is being refilled. Since the 
flow is very small and the gas very dry, refilling is 
only necessary every few months. If a leak occurs 
when it is inconvenient to make an immediate repair, 
the cable can remain in service as long as required 
by replacing the feed cylinders and drying agent more 
frequently. 

To sound an alarm or to trip out the cable in the 
event of the pressure falling below a predetermined 
value, a pressure-operated switch is provided. The 
only other indication desirable is that of the quantity 
of gas remaining in the cylinder bank. If a cable 
terminates at a sub-station, occasional inspec- 
tion of the pressure gauges on the supply cylinders 
will be sufficient, but if desired a pressure-operated 
switch can also be employed here to give notice when 
the cylinders need replacing. As only one gas-feeding 
equipment is required at each end of a three-phase 
feeder, little space is required for its aecommoda- 
tion. 





(T'o be continued.) 
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ACH segment of the cast iron lining weighs about 

1} tons, and each completed ring weighs approxi- 
mately 21} tons. The flanges of the segments have 
a depth of I4in., and the 145 bolts used to complete a 
ring and to secure it to its neighbours are of high- 
tensile steel. Each bolt, with its nut and two washers, 
weighs 10-4 1b. In the Holland Tunnel the nuts were 
run on and initially tightened with pneumatic 
wrenches, and then finally seated with ratchet 
wrenches, manipulated by two men. In the Lincoln 
Tunnel, after first running the nuts on with pneu- 
matic wrenches, tightening is completed by a 
hydraulic bolt tightener. Each bolt is thus seated 
with a final stress of at least 25,000 lb. per square 
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VENTILATION BUILDING, NEW JERSEY SIDE 


inch. The bolt tighteners are carried on a ring 
mounted on the jumbo following the shield. Each 
tightener consists of a hydro-pneumatic piston, 5in. 
in diameter, with a stroke of 5ft., and a swinging arm 
ending in a swivel head that engages the nut to be 
tightened. The apparatus is hung centrally so that 
the cylinder and arm balance each other, and permit 
the unit to be easily shifted to any desired position. 
The piston, through a chain, operates a sprocket 
secured to the swivel head. In an accompanying 
engraving a bolt tightener is shown as set up for trial 
purposes. Three or more tighteners are mounted 
on the one supporting ring. 

On the New York side of the river a construction 





shaft was sunk a short distance west of the inland 
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ventilation building. The tunnel from this shaft 
westward was driven full size m rock for a distance of 
360ft., the work being done by the familiar heading- 
and-bench method. A small advance heading was 
carried forward 300ft. farther before conditions made 
it necessary to put the tunnel under compressed air 
and to bring the shield into use. The shield, accord- 
ingly, was erected at the base of the shaft and 
mounted upon a concrete cradle, and the first shove 
was made on January 22nd, 1935. For nearly a 
month the shield advanced in the already driven rock 
section of the tunnel and was used solely to place the 
lining, the tunnel being open to the atmosphere. 
Compressed air was not used until after the middle of 
February, when the shield entered ground consisting 
partly of rock and partly of earth. By that time a 
concrete bulkhead with airlocks for men and material 





Top VIEW OF CEILING TILES AND GRIPPERS 


had been built rearward of the shield near the con- 
struction shaft. 

Along the line of the tunnel on the New York side 
the underground rock slopes gradually towards the 
river and had to be drilled and blasted in front of the 
shield for a considerable distance. The work was both 
tedious and difficult, because the blasting had to be 
done with the utmost care so as not to upset the 
pressure equilibrium and cause a blow-out. Progress 
was therefore slow, but finally soft ground was 
reached, shortly before arriving at the caisson of the 
ventilation building at the water front. The shield 
made its last shove and entered the eastern “ eye ” 
of the caisson on July 8th, 1935, about three weeks in 
advance of the arrival of the eastward bound New 
Jersey shield. 

The first work on the New Jersey side was the 
preparation of the site for the ventilation building at 
the base of Kings Bluff. When the shaft had reached 





its prescribed depth of 60 odd feet below the ground 
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level the contractor drove a full-sized tunnel section 
for a distance of less than 100ft. into Kings Bluff by 
the usual methods. Thereafter the tunnel was driven 
eastward by the same method until soft ground was 
reached after advancing about 50ft. The shield was 
then erected at the bottom of the shaft and began its 
long journey eastward to the New York side of the 
river on September 29th, 1934. Progress thereafter 
would have been continuous had not operations been 
halted from the middle of January until early in 
February by a change in the construction programme, 
which called for the immediate erection of the New 
Jersey ventilation buildmg. This change entailed 
excavating the entire area for the sub-surface struc- 
ture of the building and the abandonment at that 
site of the shaft which had previously been used to 
deliver material and to provide a passageway for the 
workmen. At that time the shield was 300ft. on its 
way from the initial working shaft, and a second con- 
struction shaft was sunk about 200ft. eastward of the 
ventilation building site, the advance of the shield 
being halted until that shaft was completed and a 
second concrete bulkhead with locks had been con- 
structed eastward of the shaft. This new shaft inter- 
cepted the tunnel lining already in place. It was 
therefore necessary to surround the junction with a 
cofferdam of steel sheet piling, after which a sufficient 
number of top segments of the lining was removed to 
afford a working passage of the necessary area. On 
February 5th, 1935, the shield resumed its advance 
eastward and continued steadily on its way until 
August 2nd, when it met the west “eye” of the 
caisson of the waterside ventilation building. The 
shield made its final shove and entered the caisson on 
August 17th after the eye diaphragm had been burned 
free. Only the hoods of the opposing shields entered 
the caisson chamber, where they were burned off, and 
the lining of the tunnel was brought forward through 
each shield flush with the contiguous inner face of the 
caisson. 

The New Jersey shield, with its facilities for hand- 
ling spoil, together with its equipment for transport- 
ing, placing, and bolting the tunnel segments, attained 
a rate of progress far in advance of that reached at 
any time in driving the tubes for the Holland Tunnel. 
An average of as much as 30ft. per day was reached ; 
and, in the course of twenty-five working days during 
June, 1935, the shield covered a total distance of 
1040ft. The maximum in one day of twenty-four 
hours was eighteen shoves, and during that time 
15} linear feet of lining was placed and bolted. When 
driving the Holland Tunnel not more than 25ft. of 
lining was erected in any twenty-four hours. All the 
joints are caulked with lead, by means of pneumatic 
hammers. The caulking extends over nearly the full 
depth of each joint, the remainder of the space being 
filled with a cement which is expected to show, by 
discoloration, any leakage. Because of the more 
difficult or varied ground through which the New 
York shield had to make its way, it was, at times, 
necessary to support the ground in front of the shield 
by timbering while rock was being drilled and blasted. 
The spoil was not deposited upon the lining, as in 





the cross-river drive, but was loaded into cars running 
on a track laid on the bottom segments and carried 
rearward through the material locks and hoisted to 
the surface. 

Owing to the consistency of the silt of the river bed 
and the manner in which its admission to the shield 
at each shove was controlled, it was possible to do 
most of the under-river work at an air pressure of 
only 16 lb. to the square inch. This figure was much 
below the assumed hydrostatic pressure at the work- 
ing depth. Also, contrary to previous experience, 
high pressure was not required in placing the lining 
for the sump at the mid-river low point of the tube. 
That lining is composed of five cast steel rings, 2ft. 
wide and having an internal diameter of 54ft. Each 
ring is made up of five segments, the lowermost ring 
having a sealed bottom. At the site of the sump the 
lining segments of the tunnel, designed for the purpose, 
were unbolted and removed so that the rings of the 
sump lining could be forced down by four hydraulic 
jacks reacting against the surrounding lining. This 
was a simpler and more expeditious method of doing 
the work than that formerly adopted, in which a 
high air pressure was used and the sump pit was 
excavated first and the lining placed by hand. The 
highest pressure used during the driving of the New 
Jersey shield was 28 Ib., and was required when the 
shield entered the caisson at the New York water 
front. 

In driving the New Jersey shield through the silt 
its course and elevation were held so closely to the 
prescribed line that the shield reached the New York 
caisson showing a departure of only Hin. in gradient 
and ?in. laterally. These figures were ascertained 
shortly before the shield ended its run by forcing out 
hydraulically a 10in. pipe into the silt from the 
caisson. A confirmatory survey was made through 
the pipe. The resistance of the silt tended to litt the 
shield at each shove, but this impulse was offset by 
pointing the head of the shield slightly below grade 
when working downward from New Jersey to the 
centre of the river and also when climbing toward the 
New York caisson. To compensate for the deforming 
pressure of the enveloping silt the ring segments were 
purposely assembled in the form of a slightly flattened 
circle so that the hydrostatic pressure would bring 
the segments subsequently into their proper form. 

The caisson for the New York waterside ventila- 
tion building was built at Kearny, N.J., by the 
Federal Shipbuilding Corporation, and towed from 
the shipyard to its site. Sinking operations were 
started on July 23rd, 1934, and the caisson was landed 
on rock and sealed by December 8th following. In 
plan, the caisson was 42ft. wide and 52ft. long, and 
at the start of its submergence its walls were 30ft. 
high. The structure was increased in height as it 
sank, and came to rest at a depth of 100ft. During 
the sinking of the caisson, the maximum air pressure 
reached 43 lb., which was the highest pressure required 
at any time during the construction of the south tube. 
After the caisson was anchored to rock, the roof of the 
working chamber was removed and reassembled at a 
higher level, so as to afford ample headroom for the 





admission of the tunnel shields when they reached 
the caisson. The ventilation buildings, as now con- 
structed, are for the single south tube. Duplicate 
structures will be erected to house the ventilating 
plants for the north tube recently taken in hand. The 
three additional buildings will adjoin their respective 
companion units. 

The tunnel has a concrete lining generally l6in. 
thick throughout its underwater length. Where the 
tunnel pierces rock or a combination of rock and 
earth, any exterior space between the metal lining 
and the excavation is filled with grout or with gravel 
and grout, depending upon conditions, The placing 
of the concrete lining has followed the usual practice 
of pouring the invert first, then the side walls, and 
finally the arch. The forms for the upper side wall 
and ceiling were carried by a movable jumbo travelling 
on a track at each side of the tunnel, leaving the inter- 
mediate floor space for cars handling the concrete 
and other materials. Concrete for the upper side 
walls was delivered to the forms in bottom-dump 
buckets of special design, while the concrete for the 
ceiling or arch was pumped into place. 

The ceiling slab of the tunnel differs from that of 
the Holland Tunnel because of the incorporation of 
glass tiling, for the reasons already explained. In 
the ceiling of the south tube there are 800,000 moulded 
glass units, and in the second and shorter tube the 
ceiling will contain 600,000 similar tiles. The glass 
used has a very low coefficient of expansion. Each 
tile is cemented into a bronze gripper by means of 
emulsified asphalt, and each unit is backed by an 
asphalt-saturated felt gasket, with the result that the 
tile and gripper form a firmly bonded unit. An open 
conical collar, 4}in. in diameter, constitutes the 
anchorage between the tile gripper and the concrete 
slab of the ceiling, which is poured on top. During 
shop tests a direct load of 1250 Ib. was required to 
detach a ceiling tile. Should a tile be broken in any 
manner the fractured glass can be removed and 
readily replaced from the underside. Each glass 
tile with its bronze gripper weighs 21 oz. 

In placing the tiles the ceiling forms of steel were 
first covered with gummed paper, with the gum side 
uppermost—see page 310. ‘lhe workers then moistened 
the gummed surface and set the tiles face down on the 
paper. Next the mesh for the concrete was set on 
*‘ chairs’ of transite, and finally the concrete was 
poured and trowelled to a smooth finish in order to 
minimise frictional resistance to the ventilating 
currents in the overlying exhaust duct. The rein- 
forced concrete slab is 5in. thick. After the concrete 
has set, the forms are lowered and advanced to the 
next placing position, and the gummed paper is 
then moistened to remove it. ‘he forms for the 
tiling are long enough to deal with 200 linear feet of 
the tunnel at a time. The ceiling tiles were supplied 
by the Macbeth-Evans Glass Company. 

The Lincoln Tunnel is said to be the first of its 
kind to be lined throughout with ceramic materials, 
the side walls being finished with matte-glazed tiles, 
the curbs with glazed terra-cotta, and the pavement 
of the roadway with vitreous brick. Incidentally, 
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the extensive lining of the south tube with tiling led 
to a change in the distance apart of the two tubes, 
so that the driving of the second tube might not 
disturb the south tube and lead to the fracturing or 
displacing of the tiling. The north tube will be 
75ft. away, measured between centres, from the south 
tube, instead of 60ft. as at first planned. This interval 
is believed to be sufficient to allow for silt displace- 





roadway of the cut-and-cover section is 24ft. Ofin. 
wide, instead. of 21ft. 6in. as in the cut-and-cover 
section in New York. 

In the work of driving the curved tunnel through 
Kings Bluff, top heading, winging-out, and benching 
were employed. As the drilling, blasting, and removal 
of the spoil proceeded the lining composed of struc- 
tural steel segments was placed in position with the 














SINKING THE: NEW YORK WATERSIDE CAISSON 


ment as the north shield advances without causing 
any disturbance of the neighbouring tube. The 
Port of New York Authority assumes all risks in this 
respect, provided the contractor, Mason and Hanger 
Company, Inc., proceeds in accordance with the 
instructions of the engineers of the Port Authority. 
The- cut-and-cover sections at each end of the 
tunnel, which link the full-rock sections with the 





aid of a jumbo with an erector and bolt tighteners. 
This plan was a modification of the original scheme, 
which contemplated the use of a special shield 
adapted for the purpose because it was expected that 
water would be encountered. However, the ground 
gave no particular trouble and the incoming water at 
no time seriously hampered progress. 

The ventilation system of the tunnel is based on 
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CROSS AND LONGITUDINAL SECTIONS OF CUT-AND-COVER PORTION, 


terminal plazas at the portals, are lined with steel 


bents that differ somewhat in detail at each end of 


the tunnel. The modifications are controlled by the 
physical conditions which afford more headroom for 
the structure adjacent to the New Jersey portal than 
is possible at the New York end. For this reason the 
exhaust air duct is at one side throughout the New 
York section and above the roadway in the New 
Jersey section, where the open cut is deep enough to 
afford the necessary height for the latter arrangement. 
Also because the New Jersey cut-and-cover tunnel 
section is tributary to the curved rock tunnel, which 
has a wider roadway than elsewhere, the adjoining 





that installed in the Holland Tunnel. The space 
below the roadway in each tube serves as a fresh air 
duct, while the space above the ceiling of the circular 
tunnel section will act as an exhaust air duct. Fresh 
air will be drawn into each ventilation building 
through louvred openings in the side walls, and the 
intake blowers are being arranged on different floor 
levels adjacent to these openings. The exhaust fans 
are being placed on different floors and so arranged 
that they shall discharge vertically through evasé 
stacks extending upward and through the roof of each 
building. The three ventilation buildings for the 
south tube will contain a total of thirty-two units. 








The number of units ranges from three to four for 
each duct section, whether blower or exhaust, and 
their capacity from 106,000 to 280,000 cubic feet per 
minute. The fans, according to individual capacity, 
are driven by one or two motors, and all the motors 
are of a two-speed type. The units with single drive 
are designed to operate either at maximum speed or 
two-third speed. The units equipped with two motors, 
one considerably larger than the other, will have a 
range of four speeds ; that is to say, when the unit 
is driven by its large direct-connected motor, that 
motor can be operated either at full or two-third 
speed, and when the unit is driven by the smalier 
motor that motor will run the fan or blower at half or 
quarter speed, the large motor idling as a fly-wheel. 
This arrangement is relied upon to effect economies 
by permitting the motors running at their respective 
maximum speeds to operate at their highest 
efficiencies. The twin-tube tunnel will have a total 
of twenty-six fresh air blowers and thirty exhaust 
fans. One fan assigned to each duct section will 
constitute a spare and will not be required to assure 
maximum ventilation. 

The estimated cost of the south tube complete and 
ready for service is 43,600,000 dollars, and the esti- 
mated cost of the two tubes ready for traffic is 
74,800,000 dollars. These figures do not include 
outlays for the depressed highway over the Palisades. 
When finished, both tubes will contain 101,400 tons 
of cast iron and cast steel circular lining. The cast 
segments for both tunnels have been and are being 
made by the Bethlehem Steel Company. The New 
Jersey rock tunnel section was executed by the 
Underpinning and Foundation Company, Inc. The 
New Jersey land sections and plaza were constructed 
by George M. Brewster and Son, Inc., and the New 
York land sections, plaza, and approaches have been 
constructed by the Cornell Contracting Corporation. 
The Weehawken plaza connections have been the 
work of George M. Brewster and Son, Inc. The 
ventilating fans, motors, and transmissions have been 
supplied by the Buffalo Forge Company. The three 
ventilation buildings have been erected, respectively, 
by George Colon Contracting Corporation, Cauldwell- 
Wingate Company, and George Siegler Company. 
As previously stated, the shield-driven work and 
tunnel shafts were in the hands of Mason and Hanger 
Company, Inc. 

The Lincoln Tunnel has been designed and its 
building has been under the direction of the experts 
of the Port of New York Authority. The technical 
members directly responsible are :—O. H. Ammann, 
chief engineer; E. W. Stearns, assistant chief engi- 
neer; Ralph Smillie, engineer of design; and C. S. 
Gleim, construction engineer. The consulting engi- 
neers have been Robert Ridgway, James Forgie, and 
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Ole Singstad. The consulting staff also includes 
Morgan F. Larson and Lewis B. Stillwell, engineers ; 
Professor George H. Brown, ceramic engineer ; and 
Professor Charles P. Berkey, geologist. 








A Prorposep New Roap rw Essex.—Plans are being 
prepared for the building of a new road some two miles 
long from the western end of Clacton-on-Sea to the existing 
London Road at St. Osyth. The estimated cost of the 
road is £100,000, and the plans are to be submitted to the 


Minister of Transport for a grant. 
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BREAKING MeTaLs Av ULTRA HIGH SPEEDs. 

We the Tuesday meeting of the Institute of Metals 
41. in Sheffield last week, Mr. D. W. Ginns presented 
a paper entitled ‘‘ The Mechanical Properties of Some 
Metals and Alloys Broken at Ultra High Speeds.” 
This is an account of an inquiry in which the mecha- 
nical properties of carbon steels, copper, brasses, and 
aluminium alloys were investigated when broken in 
tension at very high speeds. The average time taken 
to reach the yield point was 0-001 sec. and to frac- 
ture 0-005 sec. A pressure resistance method was 
used for measuring stress and a photo-cell method for 
strain, the two being combined to give a direct dia- 
gram on the cathode ray oscillograph. It is shown 
that, compared with the ordinary commercial tensile 
test values :—(a) the yield point is increased very 
considerably, over 100 per cent. increase being recorded 
for some materials; (b) the maximum stress is 
increased by a much smaller amount; (c) the per- 
centage elongation and the percentage reduction 
of area show comparatively small changes; (d) the 
types of fracture are almost identical with those 
obtained for the slow test. : 

Mr. Ginns, introducing the paper, was a little 
critical of the methods he had used in his tests, 
because his technique was developed at a very late 
stage, and he had had a limited time only in which 
to do the work. Also he considered that the type of 
specimens he had used was not suitable for the work. 
His diagrams always showed a greater elongation than 
the actual elongation, as measured on the test length. 
That was probably due to the whole specimen not 
being the test length, and he suggested tentatively 
that the test length should always be the overall 
length of the specimen in high-speed work. There 
were no figures for energy in the paper because his 
diagrams did not correspond with the actual elonga- 
tion as measured on the specimen, but he had since 
made measurements and hoped to publish them in the 
paper eventually. The figures would be very high. 

DISCUSSION. 

Professor F. C. Thompson pointed out the curious 
feature that the yield point and the maximum stress, 
as shown by the author’s high-speed tests, coincided 
exactly in quite a number of materials, both ferrous 
and non-ferrous. Normally one would have expected 
that to have occurred in a relatively brittle material, 
yet in the same tests both the elongation and reduc- 
tion of area figures were quite high. The matter 
therefore was not one of brittleness in the ordinary 
sense, and he asked if the author was really satisfied 
that his method did enable one to conclude that the 
yield point and the tensile strength might, at any 
rate in some cases, be the same, even if the material 
were quite ductile. 

‘Dr. W. H. Hatfield said that there was some un- 
certainty regarding the interpretation of the results 
of the tests, owing to the superposition in the stress- 
strain curve of an oscillatory motion, resulting from 
the natural frequency of vibration of the spring 
system. That might not affect the yield point esti- 
mation seriously, but it rendered somewhat uncertain 
the estimation of the maximum stress. There was a 
possibility, however, that the special material which 
was used to measure the load might not give the true 
load under dynamic conditions of loading. It was 
possible, for example, that on account of the adia- 
batie changes of temperature in the material under 
rapid loading, the electrical characteristics of the 
substance would not be the same as if the loading were 
carried out isothermally. That feature must be con- 
sidered before the results were accepted as they stood. 
As to the influence upon the elongation and reduction 
of area, the author’s results were in agreement with 
those which Dr. Hatfield and his colleagues had 
obtained in tests in which specimens were broken 
in a Charpy impact machine and by the ordinary 
method. It was very strange that those charac- 
teristics were independent of the speed of loading 
if there were such a big difference in the yield point as 
the author had indicated. The subject was one on 
which very much more work was necessary. 

Dr.S.F. Dorey (Lloyd’s Register) said that if it could 
be shown that the yield point and the ultimate tensile 
strength were almost identical, that would probably 
explain to a certain extent (in the case of damage 
to ships, for instance) why things failed under con- 
ditions under which one was not quite satisfied that 
the maximum stress had been reached. Most of the 
failures in collisions were due to a rapid absorption 
of energy or shock conditions, and that made one 
wonder whether the yield point at that time might not 
be equal to the breaking stress. 

Mr. T. H. Turner, referring to the author's con- 
clusion that the yield point was increased very con- 
siderably when materials were broken in tension at 
high speeds, as compared with the ordinary tensile 
test, said that was another way of saying that the 
yielding had decreased ; at high speed the amount 
of yield was very much less than at slow speed. 
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Mr. Ginns, replying to Professor ‘Thompson’s 
remarks concerning the yield point and the maximum 
stress being the same for some materials, said he 
believed that work carried out at very much slower 
speeds tended to show that the yield point was being 
increased at a greater rate than the maximum stress. 
A researcher who was using higher speeds than those 
used in the tests described in the paper had also noted 
the phenomenon that the yield point was as high as 
or higher than the maximum stress. Replying to 
Dr. Hatfield’s reference to the pressure material 
used in the tests, Mr. Ginns said the material he 
had used was also used commercially in a very high- 
speed load-recording device, and had been investi- 
gated very carefully. With regard to elongation and 
reduction of area, he said that the type of fracture 
remained the same up to speeds of about 300ft. per 
second, but his work was carried out at speeds up 
to only 7ft. or 8ft. per second. 

He agreed that the maximum stress was rather 
affected by vibration, but he believed that if he could 
carry on the work it would be possible to eliminate 
that vibration and produce some clean diagrams. 


PRECISION EXTENSOMETER. 


A paper entitled ‘‘ Precision Extensometer Measure- 
ments on Tin,” by Dr. Bruce Chalmers, was then 
taken. 

A precision extensometer, reading by means of 
optical interference fringes to strains of 10-7 em/em., 
is used for creep experiments on tin. The results 
are given under three headings :-~(a) Single crystals ; 
(6) specimens consisting of a few crystals with longi- 
tudinal crystal boundaries ; and (c) specimens con- 
sisting of small crystals. The results show that the 
change of orientation across a crystal boundary 
affects the mechanical properties of the boundary, 
and the relation between recovery and creep, and the 
forms of the creep curves are discussed. 


DISCUSSION. 


Professor D. Hanson said that the extensometer 
described was one of the most interesting testing 
instruments put forward for a very long time. It was 
a delightful instrument, and enabled one to measure 
in a relatively simple manner changes which had not 
been capable of study before. After discussing 
certain facts set out in the paper which seemed to 
have an important bearing on the behaviour of metals 
under the ordinary long-period creep tests, Professor 
Hanson commented with interest on the fact that the 
author could arrive at conclusions concerning the 
nature of the crystal boundary from experiments in 
which the amount of deformation was trivial. He 
added that he also had concluded that the crystal 
boundary was really a very weak part of the crystal, 
and drew attention to a paper by Wheeler and him- 
self on the flow of aluminium, published by the 
Institute a few years ago. It was very interesting to 
find that Dr. Chalmers’ experiments on the effects 
of the slight amounts of deformation were consistent 
with the weakness of the crystal boundary, and had 
led him to that conclusion. 

Dr. Chalmers intimated that he would reply to the 
discussion in writing. The meeting adjourned until 
Wednesday. 


CoLp ROLLING OF TWO-PHASE ALLOYS. 


On Wednesday morning the first paper to be taken 
was “A Study of the Deformation of the Macro- 
structure of Some Two-phase Alloys by Cold Rolling,” 
by Dr. Hermann Unckel, Engineer for Control and 
Research, Finspongs Metallverk A.B., Finspong, 
Sweden. 

The author has found that the deformation, on 
rolling, of alloys consisting of several phases having 
different yield points, differs from that of alloys of 
homogeneous structure. Harder particles imbedded 
in a softer matrix deform less, and softer particles 
somewhat more, than the matrix. A secondary flow 
is thereby caused round the inclusions. He describes 
experiments with some two-phase alloys, and it is 
shown that the deformation takes place in such a 
way that the work of deformation becomes a minimum 
value. 

The author was not present to present his paper 
but it was submitted for discussion. 


DISCUSSION. 


Professor F. C. Thompson (Manchester), whilst 
emphasising the value of the author’s contribution 
on a subject of fundamental industrial and academic 
interest which had been treated very little indeed so 
far, offered some criticism in regard to one or two 
details. In the first place, he recalled some work by 
Mr. Cartwright at Manchester, which had some bear- 
ing on the paper and put forward evidence to show 





that Dr. Unckel’s opinion that deformation was 
uniform in materials consisting of a single phase 
could not be accepted in the majority of cases. 

The author's method seemed to be capable of 
yielding information regarding the mean effect of 
the harder or softer inclusions. The mechanical pro- 
perties of two-phase or more complex structures, how- 
ever, were influenced by the effect of the mean 
deformation of the material as a whole, together with 
the effects of the local irregular deformations which 
occurred around the interface surfaces. At present 
it was very difficult, if not impossible, to say what 
proportion of the total influence of the deformation 
was due to the mechanical factor, 7.c., the local irre- 
gular deformations, but so far as the bad effects, 
producing cracks and things of that character, were 
concerned, he was inclined to think that the local 
deformations might be of very considerable import- 
ance. So that whilst the author had made a valuable 
attempt to deal with the simpler mean effects, it 
must be remembered that so far as actual materials 
were concerned, there were also other effects to which: 
the author’s method, and perhaps almost any method 
of investigation available at present, was incapable 
of giving due weight. 

Dr. C. H. Desch agreed with Professor Thompson’s 
criticisms, whilst at the same time he called attention 
to the possibilities which the subject offered for 
further experimental work. There was a close con- 
nection. between the ferrous and the non-ferrous 
branches of metallurgy and he drew attention to the 
very beautiful photographs in Hannemann’s ‘“ Atlas 
Metallographicus,”’ showing the flow of steel around 
slag particles and hard masses of cementite. 

A matter which was not mentioned in Dr. Unckel’s 
paper was that a brittle inclusion might fracture ; a 
long inclusion might break up into a chain of small 
particles, the plastic material then flowing so as to 
fill up the spaces between. That happened in steels, 
and it had been confirmed at Teddington. The 
deformation was then very considerably different 
from that described in the paper. 

If the subject were to be studied further, as it 
deserved, the technique of preparing non-ferrous 
specimens in order to show the inclusions would 
have to be improved. He drew attention to the 
technique which had been developed by Professor 
Portevin for polishing steels in such a way as to show 
inclusions without any accidental concealing of the 
structure by flow over them. It would be necessary 
to do that with non-ferrous metals also, and he felt 
sure that the photographs in Dr. Unckel’s paper 
missed many features which would have been 
developed if the polishing had been very much better. 

Dr. R. Genders said that the paper concerned the 
steel metallurgists equally with the non-ferrous 
metallurgists, and would raise some interest in Shef- 
field, not only from the point of view of inclusions, 
but also from that of constitution. There was a 
mixture of very different mechanical properties. 

Commenting on some work at Woolwich on the 
effect of the rolling of a brass ingot on the shape and 
behaviour of the inclusions of zinc oxide, which were 
extremely hard and very brittle particles, he said 
the particles in the cast ingot were of various shapes, 
more or less rounded. When the ingot was rolled, 
the zinc oxide particles tended to split without 
deformation and to separate quite quickly into smal] 
pieces. As the rolling proceeded, they appeared to 
split still further, and eventually there was a line of 
very small separate particles, and in some cases one 
could see the line of separation between the masses 
of brass which had flowed in between the particles. 
The point of importance which seemed to arise was 
that quite possibly there was no welding of the 
material which flowed in between the broken-oft 
fragments ; so that to all intents and purposes the 
fragments might be regarded as giving one continuous 
line of discontinuity and not a line of separate 
particles. 

Dr. W. J. P. Rohn (Germany) suggested that the 
lines of flow around a square inclusion were influ- 
enced not only by the fact that there were two 
materials of different hardness in contact, but also 
by the adhesion or the forces at the boundary between 
the two, and the latter influence must not be forgotten 
when studying the deformation of such a compound 
material. 


A paper entitled “A Study of the Mechanical 
Properties of ‘Tin-rich Antimony-Cadmium-Tin 
Alloys,” by Professor D. Hanson and Dr. W. T. Pell- 
Walpole, was also presented on Tuesday morning. 
It is summarised as follows : 


ANTIMONY-CADMIUM-TIN ALLOYS. 


The tensile strength and Brinell hardness of alloys containing 
up to 43 per cent. of cadmium and 14 per cent. of antimony have 
been determined on annealed chill-cast specimens. The results 
are correlated with the constitution of the alloys. Maximum 
stable values obtained are tensile strength 7-0 tons per square 
inch and Brinell hardness 36. 

Tin-rich alloys containing 3 per cent. to 8 per cent. of cadmiuin 
with 9 per cent. of antimony have been tested as rolled and after 
various heat treatments. 

Two forms of hardening are obtained by quenching from 
suitable temperatures. One form is due to the solubility change 
of antimony in tin or in B ; the other, which produces much more 
intense hardening, is analogous to the hardening of binary 
cadmium-tin alloys by quenching and depends on the suppression 
of the eutectoid decomposition of the fP phase. Permanent 
improvement results in the first case, but the second type of 
hardening is only temporary, since complete self-annealing 
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occurs at normal temperature (18 deg. Cent.) within eighteen 
months. 

Tempering experiments have been carried out to obtain 
permanently stable properties by short-time heat treatments. 


DISCUSSION. 


Dr. R. Genders said that the work described in the 
paper was monumental, combined with the consti- 
tutional work which preceded it, and it filled a very 
wide gap in our knowledge. He asked the authors 
for information as to any particular applications of 
the relatively high-strength heat-treated alloys which 
had become available as the result of their work--for 
instance, whether the tin-rich alloys nowadays gave 
a bearing material of higher strength than the tin 
alloys with which we had been acquainted up to the 
present. 

Captain J. Cartland, discussing the importance of 
the authors’ work industrially, said that the develop- 
ment of the internal combustion engine was limited 
by the materials which metallurgists could provide ; 
the metals available, particularly for bearings, 
limited the development of the high compression 
internal combustion engine so much that for the high- 
duty aeroplane engines the manufacturers had 
had to turn to alloys of copper and lead, the appli- 
cation of which involved considerable disadvantages. 
Hence, any improvement that could be effected in 
the normal bearing metals was of the utmost import- 
ance. Already bearings had been improved consider- 
ably by the addition of cadmium to the ternary alloys 
of tin, antimony, and copper, and the authors’ 
basie investigation would indicate perhaps the lines 
on which further improvements could he effected. 
So far, metallurgists had been content to add approxi- 
mately only 1 per cent. of cadmium to such bearing 
metals in practice, owing to the difficulty of ensuring 
a good bond with the shell, a matter which was of 
fundamental importance. He asked whether the 
authors had experimented in order to find out how 
alloys containing higher percentages of cadmium 
would bond satisfactorily to steel shells. Although 
L per cent. of cadmium effected a small but definite 
improvement in the physical properties of the alloy, 
it was suspected that to some extent it endangered 
the bond. 

Mr. H. H. A. Greer said that it had been the custom 
in the past to use gunmetals for bearings and to line 
them with white metal bearing metal. Diesel engine 
work was being carried out nowadays with steel 
having white metal run into it. It was very important 
that the engineering industry should have something 
harder and more durable than the mere tin-antimony- 
copper alloy which had been used in the past, and he 
urged the Admiralty to consider seriously whether 
the use of cadmium in those white metals would be 
beneficial, so that they could change their specifica- 
tion in accordance with the authors’ suggestions. 

The President remarked that Sheffield had been 
interested for very many years in the rich-tin alloys, 
and particularly in the hardening of tin alloys, and he 
wondered whether the alloys dealt with by the authors 
of the ‘paper were of use in that particular field. 

Dr. Pell-Walpole, replying to the discussion, said 
he believed some further investigations were being 
undertaken as to the possible uses of the alloys as 
such or with minor modifications for tin-rich bear- 
ing metals, but he had no results at the moment. 

The authors had not experimented on the possible 
effect of cadmium on the bonding of the alloys ; but 
it was possible that if the alloys were used in a heat- 
treated state, as was necessary in order to ensure the 
development of their best properties, the cadmium 
might not be quite so much a nuisance in that respect 
as when they were used in the ordinary cast state. In 
the latter state it was possible that there were traces 
of a low melting point eutectic present which might 
interfere with bonding. 

A paper on the constitution of these alloys was also 
presented by the authors. 


The remaining papers of the session did not evoke 
any notable discussions. 








Some Experiments in a Small-Scale 
Cupola.* 


By H. E. BLAYDEN, W. NOBLE, and Professor H. L. RILEY 
(Newcastle-upon-Tyne). 


DesPITE the increased knowledge of the nature of coke 
and the formulation of tests which permit the quantitative 
measurement of its properties, the factors which influence 
its behaviour in the blast-furnace and cupola are still 
obscure. The importance of mechanical strength, size 
grading, and chemical composition is widely recognised, 
but there is no general agreement as to the influence of 
the porosity, nature of the ash, breeze blending, reactivity 
or combustibility, the extent of graphitisation, and other 
measurable properties. 

The present paper describes attempts made to imitate, 
on a reduced scale, the conditions prevailing in the full- 
scale cupola (e.g., high temperature, the presence of molten 
slag and metal), and under these conditions to compare 
the performances of a variety of full-scale and experi- 
mental oven cokes, and such different forms of carbon as 
electrode and retort carbon, carbonised anthracite, gas 
coke, petroleum coke, &c. 





* The Lron and Steel Institute. Abstracted. 





The experiments reported are largely of an exploratory 
nature, the ultimate object being to devise a method 
whereby the preparation of the coke and its utilisation for 
iron melting could be studied on an experimental scale, 
thus considerably reducing incidental costs and permitting 
improved control. 


THE EXPERIMENTAL CUPOLA. 


The cupola shaft was Qin. in internal diameter. The 
air blast was provided by a 4 H.P. blower capable of 
delivering up to 8000 cubic feet of air per hour at 10in. 
W.G. pressure, and was introduced from a wind belt, 4in. 
in diameter, through the tuyeres (14in. internal diameter, 
reduced to lin. diameter at the inner ends) inserted 
through the shaft walls 5in. above the hearth. Provision 
was made for the observation of the shaft temperatures 
and the withdrawal of gas samples at different heights in 
the shaft by arranging sight tubes at appropriate heights 
around the shaft. The test conditions were made, as 
uniform as possible by using accurately graded coke and 
metal. All charges were weighed. The molten metal was 
run directly from the tap hole into bar moulds, each 24in. 
by 2in. by lin., made in a sand bed mounted on a movable 
trolly which could be run into position beneath the tap 
hole. Provision was made for weighing the metal tapped 
in certain experiments. During each experiment the 
contents of the shaft were kept at an approximately 
constant height, level with the top of the shaft, by 
periodically adding coke, lime, and metal in the appro- 
priate ratios. 

Metal temperatures were determined during tapping 
by two observers using standardised disappearing filament 
pyrometers sighted on the metal stream at a point about 
2in. from the tap hole. 

Temperatures of the order of 1700 deg. Cent. in the 
combustion zone and metal temperatures of about 1320- 
1360 deg. Cent. could be obtained with certain cokes. 
Melting rates of about 220 Ib. per hour of iron at a tem- 
perature of about 1330 deg. Cent. could be obtained with 
an average quality Durham coke (14—24in. size) using a 
blast of 4000 cubic feet per hour and a metal-coke ratio 
of 6:1. 

THe INFLUENCE oF BLast VOLUME AND COKE SIZE. 

A series of experiments employing different rates of 
air blast (1800-3400 cubic feet per hour) was made on two 
size gradings (?-I}in. and 14~-24in.) of a Durham beehive 
coke. The performances of the same coke in different size 
gradings, but with the same air blast (2600 cubic feet per 
hour), were also compared, using metal-coke ratios of 
12:1. The results obtained are shown in Tables I and IT. 

TaBLe I.—Effect of Variation in Blast. 
Metal-coke Ratio=12: 1. 


Average 








Consumption, !b. per hr. 
Blast, Tapping! metal Average ————— ————_——_-~—_—- 
cu. ft. rate, temp., |CO,/CO Cale.* Determined.+ 
perhr. Ib. per deg. ratio. carbon. —- a 
hr. Cent. Carbon. Coke. 
Coke No. 357 C ; 14-24in. Size. 
3400 295 1310 3-1 25-8 24-0 26 
3000 280 1290 3-1 22-9 21-0 23 
2600 240 1290 3-4 19-6 18-5 20 
2200 208 1285 3:4 16-5 16-5 | 18 
1800 171 1220 4-4 13-2 13-0 | 14 
Coke No, 357 A ; }-1}in. Size. 
3100 336 1260 1-9 24-7 24-5 27 
2600 289 1265 2-0 | 20-8 22-5 24 


* From gas analyses. } From charging rates. 


TaBLe II.—The Effect of Coke Size. 
Metal-coke ratio=12:1. Blast= 2600 cu. ft. per hr. 





Tap- Aver- Consumption, }b. per 
Coke. ping age | Average hr. 
rate, metal ,CO,/CO —————-______ 
Ib. per temp., ratio. Determined.} 
3 hr. deg. Cale.* |——— —_—— 
No. Size, Cent. car- ear- Coke. 
in. bon. bon. 
357 A f-14 | 289 | 1265 1-9 20-8 | 22-5 24 
357B | 1-2 | 260 1280 3°3 19-5 20-0 22 
357C | 14-23 | 240 | 1290 3-4 19-5 18-5 20 


* From gas analyses. + From charging rate. 

It is evident from Table I that an increase in the blast 
supplied to the cupola increased proportionately the rates 
of carbon or coke consumption and the rates of melting 
with both 14-2}in. and 3-1hin. sizes of the beehive coke. 
The average temperature of the metal was not, however, 
increased proportionately. An increase of the blast from 


sumption, which involved a correspondingly increased 
throughput of metal. 

These results are in keeping with those obtained by 
Haiisser and Bestehorn and others in experiments made 
on graded coke in the absence of slag and iron. It follows 
that, in agreement with practice in full-scale furnaces, the 
use of high blast rates and large coke tends to improved 
melting efficiency, as assessed by metal temperatures and 
rates of melting. The relatively low metal (or coke bed) 
temperatures resulting from the use of small coke (Table II) 
were possibly due to the increased endothermic production 
of carbon monoxide, as indicated by the shaft gas analysis. 
The tendency to approach an upper limit of temperature 
as the blast rate was increased suggests also that, within 
certain temperature limits determined by the cupola 
dimensions and design, metal temperatures are more 
sensitive to variation in coke size than to variation in 
blast rate. 

COMPARATIVE TESTS. 

(a) A Comparison of Four Commercial Cokes.—Table I 

gives the results of comparative experiments on four 
different cokes, all of 1-2in. grading. Coke No. 357B . 
was a Durham beehive coke, Nos. 339 and 342 were 
Durham foundry cokes, and No. 365 was a horizontal 
retort Durham gas coke. The ratio of metal to coke 
employed in the respective experiments was the optimum 
ratio giving maximum melting rates consistent with metal 
temperatures of about 1260 deg. Cent. or higher. The 
rate of air supply was maintained at 2600 cubic feet per 
hour. : 
The results collected in Table ILf show that, although 
the performances of the several cokes in the experimental 
cupola were similar, the beehive coke (No. 357B) gave the 
highest melting rate and metal temperatures. The hori- 
zontal retort gas coke (No. 365) was almost as efficient as 
the beehive coke under the test conditions, and although 
the patent cokes Nos. 339 and 342 gave very similar 
performances, the latter coke tended to be less efficient, as 
shown by the lower optimum ratio of metal to coke in the 
charge. A separate experiment, in which the metal-coke 
ratio was fixed at 11:1, tended to confirm this result. 
In this experiment coke No. 342 was charged for the first 
half of the experiment (14 hours) and coke No. 339 was 
substituted for it in subsequent charges. Under these 
conditions the melting rate remained approximately 
constant throughout the whole experiment, but the metal 
temperature, which had fallen to 1250 deg. Cent. before 
the substitution of No. 339 for No. 342, was increased to 
about 1280 deg. Cent. by the use of coke No. 339. 

(b) A Comparison of Different Carbons.—The above 
experiments indicate that, although it is possible to detect 
differences in the performances of cokes under very similar 
operating conditions, these differences are, on the whole, 
small. 

There is a widespread belief that the combustion of 
cokes of low volatile content (e.g., highly graphitised 
materials) leads to the production of high temperatures and 
efficient working in a cupola. An attempt was therefore 


TaBLe LV.—Comparison of Different Carbons. 











Coke grading= 1}-2}in. Metal-coke ratio—6: 1. 
Blast = 4000 cu. ft. per hr. 
Mean Melting Bulk 
metal rate, density, 
Sample Description. temp., Ib. per | 14-2}in. 
No. deg. hr. coke, Ib. 
Cent. per cu. ft. 
375 Durham blend coke 1312 223 
1300 222 
Mean 1306 223 
Coke 375450 per 
cent. retort carbon 
(No. 373) 1340 241 - 
420 i Durham furnacecoke| 1340 206 
1335 212 23-3 
Mean 1337 209 
465 Electrode carbon 1370 233 
1350 233 44-5 
Mean 1360 233 
466 ** Roof carbon ” ‘ 1390 227 30-0 
369 Petroleum coke 1300* 210 — 


* Maximum temperature 1330 deg. Cent. after 1} hr., falling 
continuously to 1270 deg. Cent. 


made to assess the maximum differences in cupola per- 
formance which could be observed by the use of widely 
different types of carbon. The method of comparison 





employed in the foregoing tests, viz., determination of the 


TaBLE II1.—Comparison of Cokes. 
Blast = 2600 cu. ft. per hr. Coke size= 1-2in. 





| Tapping Average Consumption, lb. per hr. 
Coke Metal- | rate, metal Average |———_-____ —_--- -—-- 
No. Description. coke Ib. per temp., CO,/CO | Cale.* Determined.} 
ratio. hr. deg. Cent. Ratio. | Carbon. => enna 
Carbon. Coke 
357 B_ | Durham beehive coke 12 260 1280 3-3 19-5 20-0 22 
339 Durham foundry coke 12 227 1260 2-1 20-7 18-5 20 
342 * 9 * eae ctu 10 ; 210 1280 20-6 18-0 20 
365 Durham horizontal retort coke 12 250 1275 3-4 19-3 19-0 21 


* From gas analyses. 


1800 to 2200 cubic feet per hour produced a marked 
increase in temperature, but further blast increases had 
only slight effects on the metal temperature. 

A decrease in the size of coke charged increased the 
rates of coke consumption and of melting, but reduced the 
metal temperatures and the CO,/CO-ratio of the shaft 
gases (Table IT). 

In the experiments described the charge ratios were 
fixed, and the rates of coke consumption and of melting 
were thus interdependent. The increase in the rate of 
melting due to the use of small size coke or high blast rate 
was therefore a result of the increased rate of coke con 





+ From charging rate. 


metal temperature and melting rate for the optimum 
metal-coke ratio, whilst perhaps giving the clearest 
differentiation in coke efficiencies, proved both laborious 
and expensive. In some of the tests the available amounts 
of material were relatively small, and it was necessary to 
effect some simplification of the tests by using a fixed 
metal-coke ratio. The following comparisons were made 
on this basis. 

Table IV summarises the results of comparative tests 
on two furnace cokes, electrode carbon, retort carbon 
(from the walls and roof of a modern high-temperature 
oven), and a sample of petroleum coke. The latter 
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material, which contained small amounts of soda from the 
original distillation process, represented an extreme type 
of material. Its volatile matter content and oxidation 
rate were relatively high, as could be expected from its 
origin and preparation (distillation of petroleum pitch). 

The electrode carbon, which was kindly supplied for 
these tests by Hadfields, Ltd., Sheffield, was probably 
prepared by the high-temperature carbonisation of a 
compressed mixture of powdered anthracite and binding 
agents such as pitch and/or coking coals. In the cupola 
tests the metal-coke ratio was fixed at 6: 1 and the blast 
volume at 4000 cubic feet per hour. Variations in blast 
pressure throughout the series of experiments were 
negligibly small. The cokes or carbons were graded to 
14-2}in. size and the general procedure of the tests was as 
described above. 

Table IV clearly shows that the use of retort carbon or 
electrode carbon leads to the production of increased 
metal temperatures and, under the experimental conditions 
employed, increased rates of melting. An examination of 
the ash contents of the carbons indicates that the differ- 
ences cannot be attributed entirely to differences in fixed 
carbon content. Both these materials may be considered 
to consist largely of highly graphitised carbon, as is 
suggested by their relatively large wet oxidation rates. 
The high wet oxidation rate of the petroleum coke was 
shown in separate experiments to be due to incomplete 
carbonisation and its relatively large volatile matter 
content. The results obtained thus tend to support the 
view that a high degree of graphitisation is a desirable 
property of cupola cokes. 

The metal temperatures obtained by the use of 1—l}in. 
gradings of electrode carbon, retort carbon, and _ high- 
temperature coke were, however, very similar, although 
the average metal temperature given by retort carbon was 
slightly greater than that given by the other two carbons. 
The sample of carbonised anthracite, although possessing 
a small wet oxidation rate, gave the highest average metal 
temperature and the lowest melting rate. The results of 
laboratory tests on the carbons employed suggest that the 
high average metal temperature and relatively low melting 
rate given by the carbonised anthracite were connected 
with the relatively low rate of carbon monoxide production 
and associated reduced rate of carbon consumption 
observed. A converse phenomenon might be suggested 
to explain the low metal temperature and high melting 
rate of the electrode carbon, which gave an unexpectedly 
low CO,/CO ratio and high rate of carbon consumption 
in laboratory tests. There was, indeed, an approximately 
general parallelism between the CO,/CO ratios and carbon 
consumptions in the laboratory tests and the results of 
the cupola tests. 

The commercial importance of a knowledge of the 
influence of the extent of graphitisation in the combustion 
of carbon prompted a further comparison on a technical 
scale. For this purpose full-length pieces of a commercial 
coke (carbonised for 29} hours in a 20in. oven from a 
Durham coking mixture) were broken into halves to obtain 
bulk samples of coke from nearest the oven wall and from 
the middle of the oven. In this way large samples (about 
3 tons each) of coke greater than about 3in. size were 
obtained, with the same ash content, from the same coal, 
and differing only in the extent of carbonisation and pre- 
sumably also in their extent of graphitisation. Difficulties 
arising from possibilities of variation in the original coal, 
&e., which would be met with by carbonising separate 
batches of coals, were therefore eliminated. The coke 
thus obtained was examined, in collaboration with the 
British Cast Iron Research Association, in a full-scale 
cupola (expanded well hearth 5lin. in diameter, minimum 
diameter at tuyeres 30in., flared out to approximately 
60in. shaft) using uniform metal charges and fixed charge 
ratios. 

From these tests it became evident that, despite the 
lower shatter index of the coke from the outer portions of 
the half-width pieces and the lower blast pressure when 
using this coke in the cupola, it gave a slightly better 
performance, as judged by both metal temperatures and 
melting rates. This is, of course, an isolated result, but it 
seems reasonable to regard it tentatively as contributory 
evidence favouring the conclusion that, other properties 
being the same, a high degree of graphitisation is a desir- 
able property in a metallurgical coke. 

(c) The Relative Efficiencies of Blend Cokes.—The 
admixture of small proportions of finely crushed coke with 
certain coking slacks is known to effect some improvement 
in the mechanical properties (e.g., shatter index) of the 
coke produced from the slack. In certain localities, 
blending with coke fines is regularly practised with success 
for the production of blast-furnace coke, and its advan- 
tageous effects in certain cases are beyond doubt. 

Evidence collected by the Northern Coke Research 
Committee indicates clearly that the effect of blending the 
parent coking slack with coke fines is different for different 
coals. This aspect of blending with coke fines has not 
been sufficiently emphasised in the past and explains the 
adverse effects of such blending sometimes observed. 

Blending a coking slack with finely crushed coke tends 
in general to increase the shatter index of the coke. In 
some cases, however, the increase in shatter index is 
accompanied by an increase in the abradability. In the 
experimental cupola tests the influence of fissuring (which 
chiefly determines the shatter index) is largely eliminated 
by reduction of the coke to 14-2}in. size. Moreover, the 
influence of the abradability of the coke on the results of 
the cupola tests is small because of the relatively small 
burden of the cupola. Comparison of the performances of 
normal and blendéd cokes in the cupola therefore offered 
a useful method of assessing the influence of blending upon 
the combustible properties of coke in the almost complete 
absence of disturbing factors arising from breakage by 
impact or abrasion. Information on this aspect of blending 
is almost completely lacking, and the following experi- 
ments were undertaken to provide data on this point. 

The cokes were prepared from two Durham coking 
slacks carbonised alone and after thoroughly mixing 
with up to 20 or 30 per cent. of coke fines. Carbonisation 
was effected at about 900 deg. Cent. in a top-charged 
experimental oven, 8ft. high, 3ft. 6in. long, and 18in. in 
mean width, holding a charge of about 17 ewt. 

Experimental cupola tests were made in duplicate 
on 14-2}in. sizes of these cokes, using a constant metal- 
coke ratio of 6 : 1 and the general test procedure described. 
Full-scale cokes made from one of the coking slacks and 





from a blend of the slack containing 5 per cent. of coke 
fines were also examined. 

A survey of the results of the experimental cupola 
tests suggests that, under similar conditions of size 
grading and rate of air supply, corresponding normal 
and breeze-blended cokes give substantially the same per- 
formance at the high temperatures prevailing in the 
cupola (about 1650 deg. Cent. in the combustion zone in 
the experiments described). It is, of course, possible 
that this result may be traced to a general similarity 
of the cokes arising from slight under-carbonisation in 
the experimental oven, a factor which is very difficult 
to eliminate in small-scale carbonisation processes. The 
general implication is, however, that the influence upon 
the combustible properties of coke of blending with coke 
fines is probably small, and that differences of performance 
observed under practical conditions are chiefly attributable 
to the predominating influence of differences in mechanical 
strength and the conseyuent production (by impact, 
abrasion, or other factors) of variable amounts of small 
coke. The marked influence of the latter factor is shown 
by the experiments on size grading described above, 
These conclusions, although only strictly applicable to 
coal blends similar to those examined, are in keeping 
with the frequently expressed opinions of blast-furnace 
operators. 

GENERAL CONCLUSIONS. 

The experiments described in the foregoing sections 
demonstrate the feasibility of melting iron on a small 
scale under controlled conditions, and, irrespective of 
the applications to research, suggest interesting possibilities 
of the small-scale cupola as a standby for occasional 
small castings. 

The range of variation of either metal temperatures 
or melting rates obtainable with average metallurgical 
cokes was relatively small. It is doubtful, therefore, 
whether the present design of the cupola permits a clear 
differentiation of any but extreme varieties of cokes 
and carbons. Slightly better differentiation might have 
been obtained by the use of a higher shaft, a modification 
which was not practicable. 

The coke size and rate of air blast markedly influenced 
both the rates of combustion and melting. Metal tem- 
peratures appeared to be more sensitive to variation in 
the coke size than to variation in the air blast above 
certain limits, which were probably determined by the 
cupola dimensions and design. The coke size and rate 
of air supply, i.e., the area and time of contact of the 
coke and air, thus appeared to be predominating factors 
during combustion. This observation, considered in 
conjunction with the general similarity of the perform- 
ances of the cokes examined, suggests that differences 
in coke performances under practical conditions are 
largely attributable to the production of variable amounts 
of small coke in the furnace due to differences in 
mechanical strength of the cokes. 

The general inference from the results described thus 
tends to support the view that the hearth temperatures 
obtained in cupola operation, and probably also in blast- 
furnace practice, are less affected by differences in coke 
reactivity than by differences in mechanical strength 
of the coke. The higher hearth temperatures observed 
with highly graphitised materials (Table IV) suggest, 
however, that differences in reactivity might become 
effective under certain conditions. 

The above experiments were carried out in the labora- 
tory of the Northern Coke Research Committee, Armstrong 
College, Newcastle-upon-Tyne, and grateful acknowledg- 
ment is made to the Committee for permission to utilise 
the data obtained. 








SIXTY YEARS AGO. 


Wits the financial assistance of Dr. Erasmus Wilson, 
an eminent dermatologist, preparations for the transport 
ot ‘‘ Cleopatra’s Needle” from Egypt to this country 
were completed in the summer of 1877. The first stage 
of the work consisted of excavating the monolith from 
the ditch where for unknown centuries it had rested at 
the Temple of the Cesars, near Alexandria. By the 
beginning of June in the year named the whole of the 
obelisk had been exposed to view. Balks of timber were 
then introduced beneath it and with the aid of hydraulic 
jacks it was slung round until it lay parallel with the 
water’s edge. Thereafter a cylindrical iron casing 92ft. 
long and 15ft. in diameter was built round it. Mean- 
while the ground between it and the sea had been prepared 
by clearing away a large quantity of earth, and, in the 
shallow water adjoining the shore, by removing numerous 
stone blocks which had once formed part of a sea wall. 
Two sloping causeways of stone were then laid down 
on this ground and round the cylinder containing the 
“needle” coatings of wood planking were lashed to 
prevent the shell on its passage to the sea from being 
damaged by its journey down the causeways. On August 
28th everything was ready for the launch. Wire ropes 
had been passed nine times round the shell and their ends 
had been taken out to winches on lighters moored at 
sea. Other ropes were provided on the land side to check 
the rapidity of the movement. Shortly before 6 a.m. 
the lighters began to pull in the slack of the ropes. Slowly 
the casing started to roll down the causeways. By noon 
it had made one complete turn and had therefore advanced 
50ft. or so towards the sea. Soon it was found that the 
anchors of the lighters would not hold against the pull 
of the ropes. Two steam tugs thereupon took over the 
work of the lighters. At 5.30 p.m. the casing had reached 
the water’s edge where the launching ways ended and a 
somewhat steep decline began. With almost a rush the 
cylinder took the water but pulled up after a run of about 
12ft. Its progress then became once more slow until 
at about 7 p.m. it took a sudden half turn and came to 
rest for the night in 3ft. of water. By sunset on the 
second day the casing was resting in 7ft. of water but was 
still not afloat. On the morning of the 30th if was found 
to be full of water. A hole was therefore cut in its upper 
part and a powerful pump attached. Three relays of 
sixteen men each failed however to lower the level and 
on sending down a diver it was discovered that a stone 
hidden in the sand had penetrated the shell. Two days 





were occupied in the removal of this stone and thereafter 
the rolling operations were resumed until the damaged 
plate appeared above the water. After repairing the 
hole and pumping out the water the tugs resumed their 
exertions and in the forenoon of September 7th the 
cylinder was afloat on the waters of the Mediterranean. 
... The adventures of the ‘‘ Cleopatra,” as the strange 
craft with its strange cargo was called, were not however 
at an end. Taken in tow by the steamer “ Olga” she 
encountered a heavy gale in the Bay of Biscay on October 
14th. A boat’s crew of six men from the “ Olga” lost 
their lives in attempting to rescue Captain Carter and 
those under him who were on the “Cleopatra” but 
eventually they were safely transferred to the attendant 
steamer. The ballast of the “ Cleopatra” broke adrift 
in the gale and finally the “* Olga ” cast her off in what was 
believed to be a hopeless condition. Nevertheless the 
‘Cleopatra ” kept afloat and was found 90 miles north 
of Ferrol by the steamship “ Fitzmaurice”? and taken in 
tow. It now stands on the Thames Embankment close 
to Waterloo Bridge. Had Dr. Wilson and some others 
been allowed their way it would have been erected in 
Parliament-square. 








WASTE NATURAL GAS. 


THE chemical utilisation of waste natural gas and some 
reactions of olefines have been investigated by Dr. A. C. 
Cambron, National Research Council, Ottawa, with a 
view to providing means of employing some portion of the 
large quantities of gas wasted in the Turner Valley field. 
Three processes for the production of motor fuel were 
originally developed for the treatment of cracking gases 
containing olefines, but their application is being extended 
to the treatment of saturated natural gases. Two of these 
depend upon temperature and pressure and the third also 
employs a phosphoric acid catalyst. Work at the National 
Research Council laboratories on the thermal treatment of 
propane and butane has indicated that a plant treating 
two million cubic feet of a 70-30 propane-butane fraction 
would yield about 5000 gallons per day of liquid boiling 
in the gasoline range, 2 tons of naphthalene, 14 tons of 
styrene, and 1} tons of anthracene and, in addition, the 
olefines in the off-gas of a plant treating butane would, on 
conversion to liquids, boost the liquid yield to 7 gallons 
per thousand cubic feet. Other processes which are being 
investigated by Professor Boomer at the University of 
Alberta include the catalytic oxidation of the lower 
fractions methane and ethane to produce alcohols and 
aldehydes, and promising results have been obtained 
in the conversion of methane to acetylene by subjecting 
the gas to a temperature of 1100 deg. Cent. for very short 
periods. Another possible utilisation of methane is in the 
Fischer-Tropsch process for the production of motor fuel. 
There are said to be distinct possibilities in the conversion 
of propane and butane mixtures to ethylene and propylene, 
materials which are likely to have increasing application 
in the production of other organic chemicals of great 
industrial importance. 








BOOKS OF REFERENCE. 


Oil and Petroleum Year Book, 1937. London: Walter 
E. Skinner, 15, Dowgate-hill, E.C.4._ Price 10s. net.—In 
this, the twenty-eighth edition, of the Year Book, com. 
plete and up-to-date particulars concerning 735 companies 
engaged in producing, carrying and marketing oil, financ- 
ing oil development, or directly associated in any way with 
the oil industry in all parts of the world are given. 
Lists are given of the officials connected with the com- 
panies, and the particulars of each company include the 
directors and other officials, date established, location of 
property or description of business, purchase considera- 
tion, oil production, capacity of refineries, capital, 
dividends and financial position as disclosed by latest 
accounts, Other useful features of the book are the 
statistical tables, a list of trade names of petroleum pro- 
ducts marketed by the various companies, and a glossary 
of 134 technical terms and words peculiar to the oil 
industry. 


Universal Directory of Railway Officials and Railway 
Year Book, 1937-38. London: Directory Publishing 
Company, Ltd., 33, Tothill-street, S.W.1. Price 20s. net.— 
The new edition of this Directory follows the same general 
arrangement as previous issues. The general arrange- 
ment of the book is on a geographical basis, and the order 
in which the railways appear has been selected so as to 
group all those in the United Kingdom, the British Colonial 
Empire, and the Dominions in sequence, followed by the 
railways of foreign countries in which important British 
interests are held, and, lastly, the railways of other 
foreign countries. As in previous years, those interested 
in railways will find the book an up-to-date and authori- 
tative guide to the railways of the world. 





The Mining Year Book, 1937. London: Walter E. 
Skinner, 15, Dowgate-hill, E.C.4. Price 20s. net.—The 
fifty-first annual edition of this well-known year book 
follows the same lines as the earlier editions. It contains 
details of 1323 mining companies operating in all parts of 
the world, statistical tables of production, and a dictionary 
of mining terms. 








Raw WELDING IN THE UNITED States.—During the 
current year the Delaware and Hudson Railroad is con- 
tinuing its experiments with continuous welded rails. 
The present programme involves the welding into con- 
tinuous lengths of a mile or more of 316,800 linear feet of 
rail. Standard 39ft. rails of 131 1b. section are being 
welded together, on strings of cars, into lengths of 780ft. 
or more. These lengths are subsequently pulled out on to 
the road bed and then welded into the finished lengths. 
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Rail and Road. 


Visrpitity Or Roap VEHICLE Drivrers.—-As a result of 
discussions between the Ministry of Transport and the 
Society of Motor Manufacturers and Traders a minimum 
standard of drivers’ visibility has been agreed upon. The 
results of the inquiry have been published in a data sheet 
issued by the Society, for voluntary observance. 


RAILWAYS IN THE UNireD Srares.—Speaking at the 
annual meeting of the National Association of Railroad 
and Utilities Commissioners, the chairman, Mr. Carroll 
Miller, of the Interstate Commerce Commission, said that 
the consolidation of the railways of the United States into 
one national system was the logical! solution of the railways’ 
difficulties. 

New AustRaALian Line Openep.—The last section of 
the new line between Port Augusta and Adelaide has been 
opened. This seetion between Port Pirie and Red Hill 
has been built by the South Australian Government Rail- 
ways, and is 4ft. 8}in. in gauge. The new route between 
Port Augusta and Adelaide is 190 miles long, and involves 
one change of gauge at Red Hill, where the gauge to 
Adelaide is 5ft. 3in. 


Raitt WELDING ON THE UNDERGROUND.—As a result of 
successful experiments with welded rail joints, the London 
Passenger Transport Board is setting up a special welding 
plant in its Lillie Bridge depét. This plant will enable 
rails to be welded together in lengths up to 300ft. Work 
is to begin on welding rails for nineteen track miles of the 
Northern Line between Kennington, Golders Green, and 
Highgate, at a cost of £30,000. 


Roapb Taxes IN THE UNITED States.—According to a 
report of the United States Bureau of Roads of the 
highway taxes collected during 1936, nearly 170 million 
dollars was diverted for other purposes. The penton m5 
money was spent as follows :—State highway 
583,616,000 dollars; local roads, 265,496,000 suas: 
administration, 37,942,000 dollars ; park and forest roads, 
1,597,000 dollars; and over 8,000,000 dollars undistributed. 


West Lonpon Tramways.—On Sunday, September 
12th, tramcars ran for the last time in the West London 
area. The five following services have been taken over 
by trollybuses :—Harrow-road and West Croydon; 
Mitcham Fair Green and Battersea, Prince’s Head ; 
Acton and Clapham Junction, vid Harlesden, Hammer- 
smith, and Wandsworth; Craven Park and Clapham 
Junction ; circular route in Stratford. The taking over 
of these 244 miles of route brings the total length of 
trollybus services in London up to 147 miles. When the 
change over in London is complete there will be 330 miles 
of route operated by 2500 trolly buses. 


THE ABANDONED Key West EXTENSION IN FLORIDA. 
It will be remembered that following a gale in September, 
1935, when a hurricane badly damaged its tracks, the 
Key West extension was abandoned. This railway line, 
which connects Key West with the mainland of Florida, 
is now being converted into a highway. The abandoned 
railway bridges and gradient will be reconstructed to 
provide a highway between Lower Matecumbe Key and 
Grassy Key and between Knights Key and Big Pine Key, 
which will eliminate the necessity of using ferries between 
these points. There are 13 miles of bridges and 20 miles 
of roadway in the project. The railway bridges that are 
being converted are of three different types, concrete 
arches, steel plate girder spans and steel trusses with one 
steel bascule span at Channel No. 5, and a swing span at 
Moser Channel, 


Raitways (Starr) Census.—-A return has been issued 
by the Ministry of Transport giving particulars of the 
staff employed by the railway companies of Great Britain 
and of the staff employed by the London Passenger Trans- 
port Board in connection with their railways during the 
week ended March 13th, 1937. The total number employed 
during the week was 599,652, compared with 585,611 
during the week ended March 7th, 1936, an increase of 
14,041. Details are given of the numbers employed in 
the various grades by the principal undertakings. The 
return also gives, for selected grades of staff, the rates of 
pay current at March 13th, 1937, and March 7th, 1936, and 
particulars of the average weekly salary or wage and the 
average weekly payments for the weeks ended on these 
dates. The total amount of salaries and wages paid for 
the year 1936 was £104,013,000, compared with 
£101,295,000 in 1935. 

New AMERICAN TRarIns.—Having completed extensive 
exhibition tours, the first two of the six new streamlined 
trains of the Chicago, Rock Island, and Pacific Railroad 
are to be placed in service between Kansas City and St. 
Paul, Minneapolis. The new trains are to be known as 
‘“* Rockets,” and four of them, including the two which 
have been on exhibition, consist of three partially articu- 
lated stainless steel body units. The other two have four 
body units. The trains will be hauled by 1200 H.P. oil- 
electric locomotives, capable of reaching speeds up to 
117 miles an hour. The first two trains, at scheduled 
average speeds of 70 miles an hour, will reduce the time 
between Kansas and Twin Cities by two hours. The loco- 
motives have a sixteen-cylinder V type two-stroke oil 
engine coupled to a generator which supplies power to 
four traction motors. The fuel tank capacity is 1020 gallons, 
giving a range of 1000 miles between refills. 


An Unusvuat Type or Briper.—A proposal has been 
made to build a concrete pontoon bridge across Lake 
Washington between Seattle and Mercer Island. The 
bridge would be 8000ft. long and cost 14 million dollars 
to construct. If the plans are adopted, it will be the only 
bridge of its kind in the world, although there are large 
steel pontoon bridges at Constantinople, Coblenz, and in 
French West Africa. A description in the Engineering 
News-Record says that the bridge will consist of a series of 
concrete pontoons, fastened together and anchored to a 
sunken island at a point where the water is only 36ft. 
deep. It would carry four traffic lanes and two footpaths. 
A movable span to permit large boats to pass through is 
also under consideration, although not included in the 
estimated cost. Plans are being considered for either a 
bascule structure or a swing bridge operated by propellers. 
A 1200ft. tunnel may be built at the Seattle approach to 
the bridge. 











Miscellanea. 





Iron ORE in Potanp.—Large deposits of iron ore are 
reported to have been discovered in Poland in the foothills 
of the Carpathians near Tarnow. 

IrantaN Hypro-ELEcTRIC PowEr ScHEMES.—It has 
been announced by the Italian Minister of Public Works 
that work has started on seventy of ninety proposed power 
stations forming part of a scheme for the production of 
2000 million kWh a year. 

NEw Form or CaBLe LnsuLation.—It is reported that 
an electric cable made in Germany has been insulated with 
flexible porcelain tubes. These tubes are made about 
6ft. long and the connecting parts are made of synthetic 
rubber. Tests on the new cable are being carried out in 
Saxony at Annaberg. 

SpeciaL Area GRants.—Up to the end of August the 
Commissioner for the Special Areas had made grants 
totalling nearly twelve million pounds towards the schemes 
of local authorities in the areas. Grants made during 
August included £47,700 for seven sewerage and sewage 
disposal schemes, £6595 for land settlement, and £5160 
for a coast protection scheme. 


Hypro-ELEcTRIC PowER PropvucTION IN CANADA.— 
Hydro-electric power production in Canada, which last 
year attained a record volume, is again increasing, and 
— for the first six months of 1937 show an increase of 
10-5 per cent., and the total output of central electric 
stations supplying 90 per cent. of the electric energy 
generated was 13,750 million kWh. 

A New German SHELL.—According to a top-headed 
article in a daily newspaper, the Germans have invented 
an anti-tank shell filled with white ants (termites) and 
having other peculiar properties. Our contemporary 
says, quoting Prince Hubertus Lowenstein, “ It is a kind 
of shell with a specially prepared termite filling, fired by 
normal anti-tank guns. The shells, exploding inside the 
tank, develop 4000 centigrades, melting steel and iron like 
snow.”’ That seems like a work of supererogation after 
bursting inside the tank. 

COMPETITION IN CRAFTSMANSHIP AND DRAUGHTSMAN- 
suip.—The Physical Society announces that the ninth 
annual Craftsmanship and Draughtsmanship Competition 
will be held as usual in conjunction with its annual exhi- 
bition of scientific instruments and apparatus in January 
next. Competitors must be in the regular employ of a 
firm or institution which will be exhibiting or has exhibited 
at least once during the previous three years and which 
has been invited by the Organising Committee to enter 
ts employees for the competition. 


Tue ManuracturReE or T.N.T.—At the annual meeting 
of the American Chemical Society, Dr. Gustav Egloff, 
of the Universal Oil Products Company of Chicago, 
announced that a process had been discovered whereby 
trinitrotoluol can be made from petroleum. It is reported 
that Dr. Egloff stated that the workers in his laboragory 
had succeeded in changing hexane, heptane, and octane, 
the three principal constituents of petrol, all of which 
have straight line molecules, into ring molecules, thereby 
producing benzol, toluol, and xylol. 


SMOKE ABATEMENT AT SHEFFIELD.—In his ‘annual 
report the Chief Smoke Inspector of the Sheffield Corpora- 
tion states that progress of an unprecedented nature in 
smoke abatement has been made throughout the year in 
Sheffield. In the heavy trades the more extensive use of 
gas and electricity is having the desired effect ; in fact, 
the supplies of gas are being utilised to their limit and the 
daily consumption is estimated at 36 million cubic feet. 
In addition, a number of works are using producer gas 
which is manufactured on the premises. 


Om From CoaL.—Speaking at the annual general meet- 
ing of the North British Gas Managers at Edinburgh, Dr. 
J. G. King, of the Fuel Research Station, said that pre- 
liminary experiments have shown that 100 gallons of tar 
can be converted into 105 gallons of motor spirit and 25 |b 
of paraffin wax, or 36 gallons of spirit, 67 gallons of Diesel 
oil, and 57 Ib. of paraffin wax. Of the tar made to-day, 
other than in gasworks, more than one-half is produced 
in vertical retorts. If the whole of the tar were hydro- 
genated some 120,000,000 gallons of motor spirit, or 9 per 
cent. of the national consumption, could be manufact 
by the gas industry. 

Errecr or Impurities tv Copper.—For a number of 
years past the British Non-ferrous Metals Research Asso- 
ciation has been responsible for an investigation on the 
effects of various impurities on the properties of copper. 
The influence of numerous elements and combinations of 
elements was studied. The results of the research, which 
was carried out at the National Physical Laboratory, have 
hitherto been available only in a number of reports con- 
fidential to members of the Association, but are now to be 
generally released as No. 4 of the Association’s Research 
Mono hs, “* Effect of Impurities in Copper,” by 8. L. 
Archbutt and W. E. Prytherch. 

Tue Henry Royce FELLOwsuir.—A travelling research 
fellowship is to be founded by Rolls-Royce, Ltd., in 
memory of Sir Henry Royce. The fellowship, not exceeding 
£450 a year and tenable for one year, will be offered 
annually to any graduate of a British university or holder 
of the Higher National Certificate or other qualification 
regarded as equivalent by the directors of Rolls-Royce, 
Ltd. The study may be pursued either in a university or 
technical college or in a works, and is to be concerned with 
the construction, design, materials, or methods of pro- 
duction of automobile transport, including applications 
to aircraft and modern engineering. 


HyprRo-ELECTRIC PowER ScHEMEsS IN InpD1Ia.— The 
Mysore Government has approved two hydro-electric 
development schemes. The first, at Shimsha, will cost 
about £420,000, and the other, at Jog Falls, one and 
a-half million pounds. According to the Electrician, 
the Shimsha scheme includes the construction of a 
20 miles long power channel from the balancing tank 
at Sivasamudram to the site of the station at Shimsha 
Falls. The main items of the Jog Falls scheme, which 
will take about four years to complete, are a storage 
reservoir at Honnemeradu, with a capacity of 7200 million 
eubie feet, and four 12,500-kW generating units. 





Air and Water. 


LinerR.—The new Union-Castle 
motor liner ‘‘ Capetown Castle ”’ will be launched by Har- 
land and Wolff, Ltd., on September 23rd. This 25,000-ton 
vessel is the second largest at present under construction 
in the British Isles. 


New Unton-CastTiLe 


THe New Doren Liner.—The experiments at the 
Wageningen Experimental Tank have been concluded, 
and the type of screw for the new liner of the My. Neder- 
land decidéd upon. Work has begun on this ship, which 
when completed will have a top speed of over 22 knots and 
a service speed of 21 knots. The ship will have triple 
screws and he propelled by machinery aggregating 
27,000 B.H.P. 


THe Suez Canat.—The maritime movement in the 
Suez Canal during the past six months of this year totalled 
18,546,000 net tons. The total cargo traffic amounted to 
16,420,000 tons, of which 5,300,000 tons was outward 
(north to south) and 11,120,000 tons homeward. To the 
end of August this year receipts amounted to £7,403,900, 
a decrease of £77,000, which is attributable to the reduc- 
tion in dues as from April last. 


DREDGING THE CLYDE.—At a recent meeting at Glasgow 
of the Clyde Trust, the Chairman, Mr. G. Sloan, said 
that preparations were in hand for the dredging of the 
river in readiness for the passage of the new Cunard-White 
Star liner. He added that the Trustees had made appli- 
cation to the Board of Trade for permission to deposit 
upon an area in the Firth of Clyde during a period of five 
years a quantity not exceeding 500,000 barge tons. of 
material which would be dredged. Consent had been given, 
subject to consent being granted by the Greenock Harbour 
Trust. The latter body had agreed, and there was no 
obstacle in the way. 


TrabDeE at WELSH Ports.—Recent returns issued by the 
Great Western Railway Company show that more vessels 
used the six ports under the company’s control in South 
Wales during the period January Ist to August 22nd than 
was the case in the same period of 1936 and 1935. Arrivals 
this year totalled 12,561 ships of 9,367,948 net tons, com- 
pared with 11,200 of 8,031,937 tons net in 1936, and 
11,581 of 8,479,559 tons net in 1935. Improvement was 
shown at each of the ports of Cardiff, Swansea, Newport, 
Barry, Port Talbot, and Penarth. The combined export 
and import trade of the six ports totalled 17,249,000 tons, 
an increase of 3,130,000 tons compared with the corre- 
sponding period of last year. 


TELEPHONE SERVICE TO CoasTaL VeEssets.—The Post- 
master-General announces that short-range telephone 
service with trawlers, coasters, and other small craft off 
the East and West Coasts, which are equipped for wireless 
telephony, is now available to and from subscribers in ali 
parts of the United Kingdom. The service is operated 


through the Post Office coast wireless stations, Humber 


Radio (near Grimsby) and Seaforth Radio (near Liverpoo)). 
Its normal range at sea is about 100 miles from the coast 
wireless station, but this distance may often be exceeded 
under favourable conditions. The existing telephone 
service operated with certain liners at sea vid the Post 
Office high-power wireless station at Rugby is not affected. 


AccoMMODATION IN BerrisH Suips.—The annual 
report of the Southampton Port Sanitary Authority for 
the year ending December 31st, 1926, points out that 
the standard enforceable for crews’ accommodation in 
British ships falls short of that required by many other 
nations. During the year under review, 2020 British ships 
were inspected at Southampton, of which five were defec- 
tive owing to their original construction, sixty had struc- 
tural defects owing to wear and tear, and in sixty-six 
dirt, vermin, and other conditions prejudicial to health 
were found. Of the 897 foreign vessels inspected, none 
was defective owing to its original construction, four had 
structural defects through wear and tear, and four were 
found with dirt, vermin, or other conditions prejudicial 
to health. It is of interest to note that several of the 
points with regard to accommodation referred to. in the 
report are covered by the new instructions which were 
noted in this column last week. 


Toronto AEROPLANE BasE.—Combined land and sea- 
plane facilities for Toronto capable of handling all forms of 
transport and costing approximately 1,500,000 dollars. 
are the goal of a three-year project tentatively agreed 
upon recently between representatives of that ‘city and 
officials of the Department of Transport. Providing the 
plans are finally approved by Toronto authorities, work 
will start shortly on a modern, hard-surfaced, and instru- 
ment-equipped field at Malton, north-west of the city, to 
be ready when the Trans- air service is put into 
operation. At the same time, proposed development of 
Toronto Island as a base for land and seaplanes will be 
proceeded with on a scale that will provide equipment for 
handling the largest flying boats. A seaplane service 
linking up Great Lakes ports is envisioned for the near 
future. The Malton field will be used for instrument 
flying, while the Island field, when completed, will accom- 
modate much of the commercial land plane business and 
all seaplane traffic. 


Crviz AVIATION In CanapA.—Canada leads the world 
in the use of aircraft for the shipment of freight and 
express. The amount of freight and express carried by 
aircraft in the Dominion has increased from 2,372,467 lb. 
in 1931 to 25,387,719 Ib. in 1936, including freight carried 
by provincial aircraft. Commercial aircraft during 1936 
flew 7,100,401 miles and carried 22,947,105 lb. of freight 
and 1,107,060 lb. of mail, 28 per cent. more traffic than 
carried in 1935. The number of paying passengers carried 
by commercial aircraft was 97,888 and non-paying pas- 
sengers numbered 11,835. The personnel miles flown, 
including paying and non-paying passengers and crew, 
was 18,373,117, and the ton miles for freight and mail 
was 1,155,624. The freight carried consisted largely of 
machinery, supplies, &c., for mines in the northern part 
of Quebee, Ontario, and the Western Provinces and the 
North-West Territories. At the close of 1936 there was 
a total of 155 air harbours in Canada, not including those 
under construction for the trans-Canada route. Licensed 
aircraft numbered 450, as against 380 in 1935. 
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Pencil Portrait No. 13. 


A Pencil Portrait presented with this issue is of 
Admiral Sir Harold A. Brown, K.C.B., 
at one time Engineer-in-Chief of the Fleet and now 
Director-General of Munition Production. Sir Harold 
is Honorary President of the Engineering and Marine 
Exhibition at Olympia, which opened ye: wiaissedl 
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THE UP-BRINGING OF MECHANICAL 
ENGINEERS. 


‘ A SPEAKER suggested appointing a commission, 
comprising representatives of the Board of Educa- 
tion, industry, and the university authorities, to 
inquire into the whole scheme of scientific education 
and to define the scope and policy of each type of 
school.” We quote from our own report of a dis- 
cussion in Section G of the British Association. 
This anonymous interjection, which came towards 
the end of a debate which had, for the most part, 
taken the usual course, was, perhaps, the nervous 
reaction of a listener to too familiar utterances. 
He had heard the constantly repeated arguments 
about the merit of this and that scheme fer the 
amalgamation of workshop and college training, 
about the necessity for avoiding early specialisa- 
tion, about the need for introducing “‘ commercial ” 
subjects, about the alleged defects of the appren- 
ticeship system, about overloaded syllabuses, and 
so forth, and had been led to the conclusion that 
the only way to clear up the confusion was to re- 
examine the whole question de novo with the help 
of a commission comprising the Board of Educa- 
tion, the universities, and industry. We find our- 
selves in agreement with him that the whole 
problem of the up-bringing of engineers calls for 
reconsideration, but we would have no hesitation 


sentatives both of the Board and of any educational 
bodies of any kind, even including the directors or 
managers of firms which had developed special 
courses for the training of pupils and apprentices, 
and as far as possible anyone who held fixed views 
upon the subject. We would go even further and 
say that the commission should refrain from calling 
experts as witnesses until the whole ground had 
been carefully surveyed by other means. 
Such a drastic proposal finds its justification in 
the confusion which at present obtains. Where 
doctors differ patients die ; they have an equal and 
perhaps a greater chance of survival if they get rid 
of the profession. The first duty of the commission 
would be to find out what duties engineers are 
expected to perform in industry. That could be 
ascertained by an extensive inquiry. Assuming 
that the primary purpose of technical educa- 
tion is to provide annual quotas of various 
grades of young engineers to meet the needs 
of industry, the second duty of the commission 
would be to define the classes of education and 
training which it is economical to establish for 
the number of men required. Let it be assumed 
that industry required x number of plain mech- 
anical engineers, y of engineers with a distinct 
mathematical bias, and z of research workers. 
Then the commission should say that it is 
uneconomical to bring up too many ‘of any one of 
these three classes. It might, as the anonymous 
speaker suggested, go a step further and say that 
the curricula of colleges should be so arranged as 
to satisfy the requirements demanded in each 
class. At a mere guess 2, y, and z are in the ratio 
of 80, 10, and 10. Hence the commission could 
say—if these figures were confirmed—provision 
should be made for the education and training of 
80 per cent. of ordinary mechanical engineers, for 
10 per cent. of mathematical engineers and for 
10 per cent. of research engineers. It might, 
possibly with advantage, go further and say that 
the colleges which were training y and z men should 
cater exclusively for them, whilst those which 
were concerned with the production of ordinary 
mechanical engineers would strictly avoid encroach- 
ing upon the fields proper to the y and z institu- 
tions. It may justly be contended that there is, in 
fact, an approach to this condition now, the various 
county schools and polytechnics turning out large 
numbers of x men, whilst the universities and 
university colleges are producing the y and z men. 
But on further consideration it will be seen that 
the county schools and purely technical colleges 
are very largely concerned with the education of 
mechanics as distinguished from mechanical engi- 
neers and that all the education places of higher 
status mix x, y, and z men, building up their 
reputations on the y and z products. The com- 
mission might find it possible to put 2 colleges on an 
equal status with y and z colleges, recognising that 
the x men in their own vocation are as valuable 
to the country as the y and z men. 
The advantages that would result from such a 
subdivision as we have adumbrated would reside 
principally in the reduction of the present diffi- 
culties in arranging curricula. It is true that the 
first year’s course, probably the second, and 
possibly the third of any first-rate college provide 
a sound education for mechanical engineers, whilst 
the post-graduate courses cater for the y and z 
men. But if the post-graduate courses were never 
visualised, the curricula of x colleges could, we 
think, be modified so as to include certain improve- 
ments towards which modern thought is turning. 
On the other hand, if y and z men were educated in 
special colleges it seems probable that a very large 
part of the present graduate courses could be cut 
away. For example, it would not be necessary for 
the highly mathematical man to have much 
education in the practice of engineering. We see 
him as a man to whom the working engineer would 
take his problems for solution, and as one who, 
with the help of his mathematics, would from time 
to time suggest developments to the engineer. 
He and the industrial engineer would pull together 
without poaching on each other’s province. Again, 
whilst we deprecate specialisation in young engi- 
neers, there is far less reason for condemning it 
amongst research workers. Hence, instead of the 
three graduate years which now precede the post- 
graduate research course, a year might be more 
than sufficient, always presuming that the student 
showed aptitude and predilection for such work. 
Thus it may be said that whilst a definite economy 
might be effected with regard to highly mathe- 
matical and research men by establishing ad hoc 
colleges, relatively little alteration would be called 
for in the graduate courses of the present schools. 
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carrying out an investigation with as little pre- 
conceptions as possible, might quite conceivably 
come to the conclusion that the x men required for 
industry—that is to say, by far the greater number 
of mechanical engineers—could be produced more 
certainly by methods of education different in 
some respects from those now adopted. We 
forbear, at this end of a short article, from attempt- 
ing even to outline the changes that might be found 
desirable, but all who follow this perennial subject 
will have no difficulty in finding in recent speeches 
and essays indications of the nature of the modifi- 
cations which the requirements of industry seem 
to demand. 


French Labour on Trial. 


Tue labour agitation in France has developed 
in a manner that may modify appreciably the 
aspect of the social movement carried on in that 
country. The antagonism fostered against em- 
ployers is indirectly responsible for the acts of 
terrorism on Saturday night last, when the head- 
quarters of the General Confederation of Em- 
ployers in the Rue de Presbourg, near the Etoile. 
and the Union des Syndicats Mécaniques et 
Métallurgiques in the Rue Boissiére were blown up 
simultaneously. In each case a bomb was left 
with the conciérge in the late afternoon timed to 
explode four hours later when the offices would be 
deserted. It is a disquieting fact that the perpe- 
trators of the crime were able to employ, packed 
in a small box, an explosive capable of blowing a 
building of solid masonry into the street. Two 
policemen were killed. The General Confedera- 
tion of Employers was constituted a year ago, 
when it was found’ necessary to combine all the 
forces of production against the Confédération 
Générale du Travail, which had surprised em- 
ployers into submission to the labour revolt. The 
C.G.T. was the accepted collaborator of the Popular 
Front Government. The employers’ combination 
is now as strong as that of labour, and in the nego- 
tiations now being undertaken by the new Govern- 
ment in order to bring about some agreement 
between the two confederations, employers all 
over the country are firmly resisting attempts to 
encroach upon their rights and authority. 

It is particularly regrettable that these outrages 
should have occurred at the very moment when the 
situation requires delicate handling. But it must 
be noted that these acts of terrorism coincide with 
conflicts in the engineering and metallurgical 
industries, represented in the Paris area by the 
Union des Syndicats Mécaniques et Métallurgiques. 
A dispute over wages has been submitted to arbi- 
tration. But far more serious is théissue involved 
in the stay-in strike at a motor car factory at 
Nanterre over the dismissal of men, where the 
strikers have had to accept defeat by vacating the 
factory pending efforts of the Government to settle 
the matter by legal methods. Monsieur Camille 
Chautemps has modified the policy of his pre- 
decessor, Monsieur Léon Blum, by defending law 
and order and condemnirig violence in any 
form, but his aim is conciliation rather than 
suppression which might have disastrous results 
in the present state of labour feeling. As 
the Popular Front Government must depend 
upon the support of a Communist minority, there 
has been a tendency to gloze over the responsibility 
of that body for the labour turbulence. There are 
so many shades of Socialism merging into Com- 
munism that the line of demarcation between the 
two is barely visible, so that the appellation of 
“extremist ” is the only one befitting that consider- 
able mass of the working community which is con- 
tinually agitating for new concessions from em- 
ployers. Nevertheless, the destruction of em- 
ployers’ headquarters by bombs is an outrage so 
bewildering even to the mass of workers who follow 
their unions that the responsibility for it must be 
fixed upon some party. It was done in too expert 
a manner and with too much technical skill to be 
attributed to individual action, and was accom- 
plished with a definite and limited purpose that 
excludes anyone who was not acting for an inter- 
ested party group. As no one conceives it possible 
that Socialists would endanger their whole policy 
by resorting to anarchist methods, the country is 
inevitably tempted to lay the blame on a 
revolutionary section of the community which 
seeks to achieve its aims by sweeping away 
the existing order of things, or upon foreigners. 
There always a_ possibility of agreement 
between employers and Socialists when the 
latter find that they have reached the limit of 
concessions obtainable, but Communists will not 
recognise limitations, and when the two parties 
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pervades Socialist activities and is responsible for 
the incessant unrest in workshops and factories. 
Communism has been gathering strength through 
its organisation among the less responsible bodies 
of workers, such as dockers and coal miners, and 
its interference in workshop discipline is the cause 
of strikes and disturbances which have deranged 
the legal machinery for the amicable adjustment of 
labour disputes. It should be remarked that Com- 
munism, being a recognised factor in the present 
French polical system, exercises an influence in 
the Confédération Générale du ‘Travail, which 
has itself always exhibited advanced Socialist 
tendencies. : 

Until now the country has been watching the 
Socialist “‘ experiment,” and the apparently in- 
soluble conflict between the employers’ and labour 
organisations, with growing distrust. It recognised 
the right of the men to take measures to 
improve their situation so long as_ those 
measures did not exceed reasonable limits. But 
the country is now painfully conscious that the 
limits have been largely exceeded, and have 
resulted in increasing living costs and imposing 
excessively high taxation. The Government’s 


plans to settle the differences between employers 
and labour raised some hope of a satisfactory issue, 
which would remove the present national tension. 
In this state of mind the bomb outrages—coincid- 
ing with the attempt at conciliation—-have created 
a violent reaction against hidden forces that are 
believed to be at work behind labour. What these 
forces are can only be a matter of surmise. There 
is nothing to prove by whom the acts of terrorism 
were provoked, but, nevertheless, the responsi- 
bility, in public opinion, hangs over Communism 
like a cloud. It is not difficult to foresee the prob- 
able effects of these acts upon the future course of 
events. The French are always highly incensed at 
acts of violence. Public opinion is formed of a pre- 
ponderating middle class which cannot be organised 
like the smaller labour and industrial communities, 
although attempts are being made to promote some 
organisation, but the public outburst against 
terrorism will have a salutary effect upon the labour 
confederation which cannot afford to be associated 
with acts beyond the pale of a civilised community. 
Labour can now only clear itself of any such 
association by adopting a more amenable attitude 





towards employers. 
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SECTION G: 

N Monday morning, September 6th, Dr. Oscar 

Faber presented to Section G a paper on air con- 
ditioning, in which he discussed the details of the 
problems and illustrated the essentials of a modern air- 
conditioning plant. The paper was directed prin- 
cipally to the problem of producing agreeable air 
“conditions in offices, theatres, assembly halls, restau- 
rants and other places for human use and habitation, 
for which, in general, the requirements are the adjust- 
ment of temperature, the adjustment of humidity, 
and filtration. 

AIR CONDITIONING. 

After discussing the processes for air conditioning 
in winter (when the temperature of the air must be 
raised and the humidity increased to compensate for 
the reduction due to warming), and in summer (when 
the problem is to some extent reversed and a refrige- 
rating plant added to reduce the circulating water 
temperature), Dr. Faber said that ammonia was the 
medium first used in the refrigerating plant, and still 
gave the most éfficient results, though several organic 
compounds, such as fluoro-methane (Freon), methyl] 
chloride, and dichloro-ethylene, were practically as 
efficient. Carbon-dioxide was also used, but required 
more power for a given refrigerating effect. Of the 
high-efficiency media, ammonia was the cheapest, 
and normally would be selected where there was no 
objection to its use. Such eases would include refrige- 
rating plants for cold storage and many trade purposes, 
and even ventilation plants for theatres, restaurants, 
&c., provided the plant could be put into a room 
having direct access to the open air and not con- 
nected directly with the building. The slightest leak 
from an ammonia plant produced a very powerful 
smell, which would be very unpleasant if it gained 
access to a public assembly hall. In the event of a 
burst pipe or joint, from which a considerable quan- 
tity of ammonia would escape, really dangerous con- 
ditions would be set up unless the plant room were 
entirely isolated and had independent access from 
outside. Those objections did not apply to the 
organic gases referred to earlier, which was the 
reason why they were used, of course, and justified 
their increased cost in such circumstances. 

Carbon-dioxide shared with them the advantage of 
freedom from smell or danger and was quite econo- 
mical in first cost, but consumed approximately 
.50 per cent. more power than the ammonia plant of 
equal output. The use of CO, plant required more 
skilled attention than plant using other media. In 
the Bank of England installation, CO, was the medium 
employed ; in Princes House, a large office block in 
the City of London, recently air conditioned, and 
interesting as an application of the system to an 
existing building, the medium employed was dichloro- 
ethylene. In the case of a plant situated three floors 
below the ground, as in the Bank of England, the use 
of an ammonia plant would be dangerous. Sulphur- 
dioxide had most of the advantages and disadvantages 
of ammonia, and its use was practically confined to 
small plants for refrigerating domestic cabinets where 
foods were stored. 

A modern development was the use of water and 
water vapour as the refrigerating medium, dependent 
on the boiling point of water being lowered to sub- 
atmospheric temperatures under very high vacua. 
It had an efficiency on the Carnot cycle of 71-5 per 
cent., as compared with 83 per cent. for ammonia, 
and 47 per cent. for CO,, and a theoretical horse- 
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power per ton of refrigeration of 1-15, as compared 
with ammonia 0-993 and CO, 1-75. A ton of refrige- 
ration was the heat required to convert one American 
ton (7.e., 2000 lb.) of water at 32 deg. Fah. into ice 
at 32 deg. Fah. per twenty-four hours. Therefore it 
was equal to 12,000 B.Th.U. per hour. The two com- 
pressors in the Bank of England were driven by 
motors, each of 500 H.P:, and were intended to deal 
with 13,000,000 cubic feet of air per hour in a build- 
ing in which the net cubic contents of the occupied 
space was approximately 9,000,000 cubic feet. The 
duty in that case was 8,000,000 B.Th.U. per hour. 

Another modern development was the cooling of air 
without the use of a washer or mist chamber; the 
cooling was effected by the direct expansion of an 
innocuous refrigerating medium in coils which were 
introduced directly into the air passage. The advan- 
tage of that arrangement was that in small plants 
considerable space was saved, a great deal of plant 
eliminated, and the running costs reduced. Con- 
densation occurred on the coils, from which it had to be 
collected. For large plants it was more expensive and 
less suitable. 

The author gave some particulars of some of the air 
filters in existing air-conditioning plants, and went 
on to point out that the old arbitrary rule that one or 
two changes of air per hour were sufficient in all cir- 
cumstances was quite ridiculous, for the needs must 
depend entirely on the closeness of packing of the 
people and the amount of the other sources of heat, 
whether artificial or natural. The conditions of 
comfort in office buildings, concluded the author, 
would generally be associated with a relative humidity 
of about 65 per cent. and a temperature of 65 deg. 
Fah. in the winter, rising to 70 deg. Fah. in the 
summer, when the external temperature was 
between 70 deg. and 80 deg., and to about 75 deg. 
when the external temperature was hetween 80 deg. 
and 90 deg. 

DISCUSSION. 

Dr. Ezer Griffiths, F.R.S., said he would like to 
offer a reminder as to the diversity of the problems 
which must be contended with if air conditioning was 
to be made a success in the future. One of the diffi- 
culties was that the equipment required was exceed- 
ingly expensive. The elaborate equipment in the 
Bank of England must have cost a very large sum of 
money. What was very much wanted was air con- 
ditioning of a more adaptable type. The tendency at 
the moment was towards the production of portable 
units similar to a gramophone cabinet, ready to dis- 
charge cool air when wanted. He was not sure, 
however, that those were really air conditioners, 
though they certainly cooled the air and dehumidified 
it. Engineers should look into that aspect of the 
problem more carefully ; in the United States.a great 
deal of study was being given to it. 

Another aspect which must be taken notice of was 
the question of the elimination of fine dust particles. 
It was no use saying that if so many thousand cubic 
feet of air were discharged into and passed through a 
given space in a given time, the job had been done. 
It was not necessarily so. Designers of air-con- 
ditioning plants might even have to extend their 
researches into the field of bacteriology. He recalled 
an experiment that was carried out some years ago to 
illustrate the freedom of travel of germs. After having 
inhaled a perfectly harmless germ a person was asked 
to sit down quietly in a room and read a passage from 
a book. A few moments later it was found that the 


germs were scattered right through the room to every 
corner, 

It had been suggested to him by one of his col- 
leagues that possibly engineers did not attach as 
much importance as they might do to the motion 
of the currents in air-conditioning systems. He did 
not wish to put it forward as a theory, but he wondered 
whether engineers might not do well to design their 
apparatus with a view to providing a gentle massaging 
effect by the turbulent currents. Remarking upon the 
need for studying the changes in volume and charac- 
teristics of materials when subjected to air currents 
in normal and furnace atmospheres, Dr. Griftiths 
said that one of the recent special studies in that con- 
nection was concerned with the dehydration of silica 
gel when subjected to varying currents in a furnace. 

Dr. W. Hancock (Birmingham) said that, as a 
mining engineer, he was concerned about fifteen years 
ago with the application of air conditioning in two of 
the deepest mines of this country, but particularly 
at the Pendleton Colliery in Lancashire, where, owing 
to the atmospheric conditions, the men had to work 
with practically nothing on but their boots, and even 
then the perspiration simply squelched in their boots 
as they walked along. At that time practically the 
only attempt at air conditioning in connection with 
mines had been made at Morro Velho, in Brazil, 
where ammonia refrigerators were employed at the 
surface. In his own researches he employed a CO, 
machine, but the difficulty was that it was of such 
small capacity that it really had no material effect 
upon the air, for no sooner did the cold air leave the 
machine than it was heated up by strata temperature. 

He was interested in the figure of 8,000,000 B.Th.U. 
per hour referred to in connection with the installa- 
tion at the Bank of England, and it might interest 
some of those present if he quoted the fact that 
in the East Rand Proprietary Mines, South Africa, 
the duty was 6,000,000 B.Th.U. per hour. 

In the past three or four years great strides had 
been made in air conditioning in connection with 
mines, and notable instances were the Magma Copper 
Mine Superior, in Arizona, and the Robinson Deep 
Mine, Johannesburg. At the moment the interesting 
point was as to whether the conditioning of mine air 
by de-humidification of compressed air, and_ its 
exhausting from large air motors in a cold and dry 
state, was or was not going to be an improvement 
upon air conditioning by refrigeration. 

As one who had been responsible for the training of 
men in the use of self-contained breathing apparatus 
in mines and fire brigades, it seemed to him that all 
air conditioning plants, and particularly refrigerator 
machinery, that were put down—and there was un- 
questionably a vast quantity being put down for 
butchers and dairies in cities like London, Manchester, 
Birmingham, and so forth—should be installed in 
co-operation with the fire brigade. Where they were 
dealing with noxious gases he thought the engineers 
should be particularly careful to use electrical 
switches of an approved type, because it was clear 
that they were going to have buildings flooded with 
inflammable gases, and in the failure of the necessary 
precautions there might not only be danger, but 
serious trouble. Engine valves, main switches, and 
controls should be fixed in consultation with the local] 
fire brigade, which should be notified of every installa- 
tion made. 


ALTITUDE REcoRD FLIGHTs. 


A paper on “ Problems of the Altitude Record 
Flight,” by Captain A. Swan, was then read by Mr. 
R. H. Weir. The author said that flight at high 
altitudes was attractive because much higher speeds 
could be attained for the same expenditure of power 
than at lower altitudes ; alternatively, for the same 
true speed of flight a considerable increase in range 
was promised. The reason for that was that in the 
higher atmosphere the air was less dense and presented 
a reduced resistance to the passage of the aeroplane 
at the same true speed, but, unfortunately, it was the 
same rarefaction of the atmosphere which also pro- 
vided the problems. 

The paper described how the difficulties inherent 
in flight at high altitudes were overcome so far as they 
related to the height record achieved by Flight-Lieut. 
M. J. Adam on June 30th, 1937, in a Bristol aero- 
plane powered with a Bristol engine, and flown from 
the aerodrome at the Royal Aircraft Establishment, 
Farnborough. 

It was pointed out that the power per unit weight 
of aircraft which the engine must develop at ceiling, 
other factors being assumed to remain unchanged, 
varied inversely as the square root of the relative 
density of the atmosphere. For a ceiling height of 
54,000ft., the power required per unit weight of air- 
craft was approximately 2-8 times the minimum power 
necessary to maintain level flight at ground level. 
The required power at ceiling might be obtained 
either by maintaining ground level power at low boost 
in an engine of comparatively low power/weight 
ratio to an altitude nearly approaching the ceiling, 
or by supercharging an engine of higher power/weight 
ratio to a lower altitude and allowing the power 
developed to fall off during the subsequent climb from 
rated altitude to ceiling. Among the Bristol Com- 
pany’s products, said the author, was the well-known 
nine-cylinder radial air-cocied Pegasus engine, which 
in its fully supercharged form was fitted with a gear- 
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more or less constant power to be maintained up to 
altitudes approaching 15,000ft. That type of engine 
was chosen as being suitable for modification for the 
record flight in question. It was decided that a rated 
altitude of the order of 40,000ft. would provide a 
suitable compromise between a high engine output per 
unit weight and a high overall compression ratio of 
supercharging plant. In order to obtain that rated 
height, it was necessary to employ another super- 
charger in a two-stage combination with an inter- 
cooler between the stages, so that the temperature of 
the mixture entering the engine would not be exces- 
sive. That additional supercharger was also gear- 
driven from the engine, and could be clutched in 
when required. During the take-off and the early part 
of the climb only one supercharger was used, the air 
passing through the stationary auxilary super- 
charger, the intercooler, and the carburetter, and then 
the main supercharger into the engine. 

The ignition system also presented a problem, as in 
high altitude flying there was a tendency for the 
high-tension current to flash over, both at the 
magnetos and sparking plugs, owing to the reduced 
pressure of the atmosphere. In the design of that 
equipment therefore extra flash-over distances were 
allowed, and tests, made under the appropriate 
altitude conditions verified that they were sufficient. 
To make the task of the magnetos easier, standard 
rubber cables instead of braided cables were used. 
Special high octane fuel was supplied to the car- 
buretter by an engine-driven duplex pump. 

Although considerable data were available on the 
supercharging of engines at great heights, it was a 
matter of some difficulty to lay down the actual power 
curve of the engine with accuracy up to the altitude 
being considered. The design figure finally decided 
upon was 270 H.P. at 2460 engine r.p.m., at 55,000ft. 
In designing an airscrew for that altitude the tip 
speed normally permissible at lower altitudes had 
to be reduced because of the lower value of the speed 
of sound at the lower atmospheric temperature, and 
the possible reduction in airscrew efficiency as that 
speed was approached. The blade area and/or 
diameter muyt be increased because of the greatly 
reduced density, but the diameter was further limited 
by the practical consideration of allowing sufficient 
ground clearance at take-off, and the blade width for 
au single blade was limited by reasons of strength. 
Consequently, a four-bladed fixed-pitch wooden air- 
screw was found tq be most suitable, using a standard 
engine reduction gear of 0-5: 1. The diameter and 
pitch of the airsérew employed was 12-2ft. and 
12-92ft. respectively. The use of a variable-pitch air- 
screw was considered, but the additional weight com- 
pared unfavourably with the correct fixed-pitch air- 
screw as regards ceiling, although giving a better 
performance up to that height provided adequate 
engine cooling could be obtained. 

The paper concluded with the remark that although 
it could not be disputed that there was a very great 
difference between attaining a ceiling of 54,000ft. 
with a lightly loaded single-seater aeroplane and 
every-day operatian of a fully loaded transport aero- 
plane at altitudes between 40,000ft. and 50,000ft., 
the former provided the means of further investigat- 
ing at first hand the problems involved in the latter. 
The most urgent needs would appear to be a pressure 
cabin and the development of suitable wireless direc- 
tion-finding apparatus for use at high altitudes. 

The paper was not discussed. 

SLEEVE BEARING LUBRICATION. 

The final paper in Section G (Engineering) on 
Monday, September 6th, was by Professor H. W. 
Swift and Mr. H. L. Haslegrave, who dealt with 
some ‘‘ Experiments on Sleeve Bearing Lubrication.” 

The paper described experimental work on a 
sleeve bearing, 4in. diameter by 12in. axial width, 
under loads up to 10,000 1b., and at speeds up to 
1200 r.p.m. The bearing was loaded upwards by 
means of a letter-balance, lever, and deadweight 
system, friction being measured separately on the 
bearing and on the journal. Shaft displacements 
were determined from micrometer measurements at 
both ends of the bearing and oil pressures were 
measured at thirty-two representative points on the 
bearing surface by means of Bourdon gauges. 

The work described in the paper forms part of a 
comprehensive investigation of the characteristics and 
working conditions of journal bearings of the sleeve 
type under various steady loads and speeds with 
different directions of loading and different ratios of 
axial width to diameter. The experimental data 
sought included measurements of shaft attitude and 
excentricity of journal and bearing friction and pres- 
sure distribution. The paper consisted essentially of a 
description of the apparatus constructed for this work 
and an investigation of its suitability for the various 
measurements required, illustrated by the results 
obtained when the bearing was set to provide an axial 
width of three diameters and an angle of 90 deg. 
between the entry point of the oil and the load line. 
The results obtained are said to be in general con- 
formity with theoretical expectations although certain 
systematic discrepancies are evident which are attri- 
buted to a tendency to vibration at light loads, and 
to the difficulty of measuring the oil temperature in 
the film. 

Discussion. 

Mr. J. G. Robinson said that film lubrication 

was not impossible of attainment to a considerable 





degree in the case of large turbo machinery, but he 
could not think of any other practical application 
where such film lubrication was attained, even in a 
partial way. Then there was the question of excen- 
tricity and bearing clearance, the two, of course, 
being more or less interconnected. He presumed 
that the clearance would be greater in the case of a 
more viscous oil, and in the case of higher speed. 
He wondered whether bakelised bearings, using water, 
with very, very fine clearances, would be at all in con- 
formity with film lubrication conditions. 

Professor Bulleid asked whether the authors would 
describe what they used in the way of an oil groove. 
He had known bearings with grooves of the most 
fancy patterns, and some with none at all, and also 
bearings which, on running hot, were cured with 
just a touch of the file. 

The Chairman (Professor William Cramp) said he 
noticed that the authors had adopted steel on steel 
for their bearing tests, and he would like to know 
why. Moreover, why had they selected a particular 
kind of steel, because that surely made very con- 
siderable difference to the results ? On several occa- 
sions he himself had referred to the question of 
vibration, and Professor David Robertson had gone 
into that matter very closely at Bristol in experi- 
ments —with which he himself had been associated— 
employing very much smaller shafts than those 
described in the present paper, but driven in a very 
similar manner, in which it was shown that vibration 
could not be avoided. He therefore inquired whether 
the authors had correlated or considered the findings 
of Professor Robertson in the work which they were 
doing. He concluded by suggesting that some idea 
might be given of the viscosity of the oil used and how 
it was measured. 

Professor H. W. Swift, replying to the discussion, 
said the apparatus which was being used in the work 
had taken a year or two to perfect and a considerable 
number of results had been obtained, some of which 
were given in the present paper and others which he 
hoped would be published in due course. He agreed 
with the Chairman that the cost of the apparatus 
was an important matter, but actually it had not cost 
as much as might appear to be the case. The actual 
cost to the Bradford College, where the work had 
been done, was not more than about £50, since the 
College had been fortunate in securing the co-opera- 
tion of several of the steel firms in Sheffield, as well as 
of some manufacturing firms in the Bradford district. 
It was largely through that co-operation that the work 
had been carried on without external aid from other 
departments and bodies. 

With regard to the use of steel on steel, every care 
was taken that there should be no reasonable chance 
of seizure, and, as was fully explained in the paper, 
the load was not applied until the speed was reason- 
ably high. There was no starting and stopping under 
load. The main reason for using a harder material 
for the bush and a relatively softer steel for the journal 
was that if any casual wear occurred it would be 
more on the journal than on the bush, and therefore 
it would not alter the cylindrical nature of the two 
surfaces, whereas if there were local wear on the bush 
that would necessarily alter the geometrical arrange- 
ment of the two surfaces. Actually, there was no 
trouble except at one edge of the bearing, and there 
was reason to believe that it was through an accident 
that the Nitralloy surface became abraded. He had 
been in contact with Professor Robertson and his 
work, but that was more particularly connected with 
certain critical speeds. 

In reply to Mr. Robinson on the question of film 
lubrication, he said that turbo machinery bearings 
were designed on the assumption that there would 
always be film lubrication. Actually, if boundary 
lubrication occurred with any fairly high-speed 
bearing, the temperature of the bearing would 
rise to such an extent that there would be seizure ulti- 
mately. Contact was bound to occur unless artificial 
means were taken to prevent it when the bearing was 
starting up or stopping under load. The problem of 
whether clearance should be greater with oils of higher 
viscosity and with higher speeds was discussed in a 
paper published by the Institution of Mechanical 
Engineers some time ago in which there were certain 
recommendations with regard to the clearance which 
should be allowed according to the speeds and oil 
viscosities adopted. As to bakelised bearings, he had 
seen recently one or two papers in connection with 
bakelised water-lubricated bearings, and there was un- 
questionably evidence that film lubrication occurred. 
The fact that the clearance was very small did not 
seriously affect the matter, because film lubrication 
was able to exist with an extraordinarily thin film. 
It had been shown by the late Sir Thomas Stanton 
that film lubrication could exist when the actual 
distance between the shaft and the bearing at the 
nearest point must have been of the order of 
1/100,000th of an inch. Finally, Professor Swift 
said the groove used was a parallel-sided groove, 
in. wide and }in. deep. They did not, however, lay 
any very great stress upon the amount of oil which 
was actually fed to the bearing because it had been 
found to have no particular effect on the function 
of the bearing as a bearing. 


(To be continued.) 
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Electrolytic Condensers: Their Properties, Design, 
and Practical Uses, 1937. By Puiip R. Coursey. 
London : Chapman and Hall, Ltd. Price 10s. 6d. 


ALTHOUGH there is no lack of literature on condensers 
of the conventional type, electrolytic condensers 
have received relatively little attention. In this 
book, Mr. Coursey removes this deficiency by pre- 
senting the most recent developments which have 
led to large manufacturing programmes for the 
production of condensers with an electrolyte between 
the dielectric and the second metallic electrode. It 
is shown that these condensers differ considerably 
from the more conventional form, both in their 
construction and electrical properties, and that 
although the development of the electrolytic condenser 
into an article capable of mass production in large 
quantities is a very recent one, various forms of these 
condensers have been known and have received 
spasmodic practical application for nearly eighty 
vears. Much space is devoted to the methods of 
measurement of the properties, and to the presenta- 
tion of the results of such measurements and tests 
in the form of curves. A general survey of the forms 
of constructions which have been developed from 
time to time is also given. 

The earliest forms of these condensers consisted 
of one or more aluminium plates arranged in a bath 
of electrolyte generally composed of alkaline solutions, 
but in some of the more recent forms changes have 
been introduced into the electrolyte to make it 
thicker, more viscous, and therefore less liable to 
spilling. Later gums and similar colloidal thickening 
materials were added tending to produce a much 
more viscous and less spillable electrolyte until 
ultimately electrolytes which are substantially solid 
at atmospheric temperatures were produced. 
Improved condensers with a liquid electrolyte have 
also been evolved and descriptions of them are 
included. 

The author’s long association with the construction 
of condensers of all kinds has enabled him to deal 
with the subject on practical lines and to provide 
information of value to manufacturers and research 
engineers alike. The descriptions he gives of the 
various types of electroyltic condensers are of real 
value to all seeking information on the subject, while 
the sections on testing electrical characteristics 
also have a wide appeal. 

One of the main advantages of these condensers 
is shown to be their ability to furnish a considerable 
capacity in a small space and at a relatively smail 
cost. The essential uses of such condensers are, 
therefore, all applications requiring large capacities 
from, say, 1 microfarad upwards, and excluding 
all uses requiring small fractional microfarad values. 
Apart from their use in wireless and industrial motor 
applications, there are numerous other uses for 
electrolytic condensers, and this new and original 
book can scarcely fail to serve a useful purpose. 





SHORT NOTICES. 

Diesel Engine Design. Fourth edition. By H. F. P. 
Purday. London: Constable and Co., Ltd. Price 24s. 
net.—The considerable advances made in oil engine design 
since the publication of the third edition of this book in 
1928 have necessitated the complete revision and rewriting 
of the new edition. New chapters have been included on 
balancing, torsional and transverse vibration, noise, 
lubrication, cooling and supercharging. The previous 
chapter on running gear has been considerably extended 
and divided into three chapters on trunk pistons ; cross- 
head pistons, rods, and guides; and connecting-rods. 
In the preface it is stated that the author considered the 
purpose of the book would best be served by dealing with 
the functions and details of large and small engines side 
by side. In a rewritten chapter the principle of similitude 
has been applied to fundamental problems of design, 
such as heat flow, lubrication, fuel injection, vibration 
stresses, &c. The new chapter on mechanical efficiency 
follows the same lines and charts are given for estimating 
the mechanical losses of engines of any size or speed. It 
is evident that no trouble has been spared to include the 
latest available information in the book, which, like the 
earlier editions, will be of great value to all concerned with 
heavy oil engines. 








THE SCOOP CONTROLLED HYDRAULIC 
COUPLING. 


In our issue of September 10th we published on pages 
290 and 291 an article on the new scoop controlled coupling 
of the Vulcan-Sinclair design, made by the Hydraulic 
Coupling and Engineering Company, Ltd., of Isleworth. 
The arguments used in the article were based on a number 
of curves which we published with it. We learn now, to 
our great regret, that the curves do not in fact relate to 
the new scoop controlled design of variable filling coupling, 
but to the traction type of Vulcan-Sinclair coupling, which 
operates with a constant filling of liquid. In consequence 
the article, except in so far as description is concerned, 
gives a wrong impression of the characteristics of the 
scoop controlled couplings which are being shown, together 
with examples of the traction type coupling, at the Engi- 
neering and Marine Exhibition. 
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Engineering and Marine Exhibition 
at Olympia. 


No. 


Vy; ESTERDAY, September 16th, the fourteenth 

Engineering and Marine Exhibition was opened 
at Olympia, London. It remain open until 
Saturday, October 2nd. With this issue we publish 
two Supplements and the following article dealing 
with the exhibits. Our descriptive articles will be 
continued next week in other Supplements and in an 
article in the body of the paper, followed by articles 


in succeeding issues. 


will 


GYRAL GEARS, Lrb. 

On the stand of Gyral Gears, Ltd., of 37, York- 
road, London, N.7, will be found an interesting range 
of speed-reducing gears of fixed ratio and variable 
speed types. The fixed reduction gears are shown in 
a range of sizes with capacities from ; to 30 H.P., 
with any required reduction ratio between 10 to 1 
and 60 to 1. For high reduction ratios a compound 
gear and a fixed ratio gear for right-angle drive are 
exhibited. There is practically no limit to the higher 
ratios obtainable. In support of this statement a 
reduction gear with a ratio of 135,000 to L is shown. 

Also exhibited are the **H A P” type variable gears, 
shown” in the accompanying engraving, Fig. 1. 
It is claimed that the drive is positive at all times 
with these gears, and that the speed can be varied 
while the gear is running or at rest. It is possible 
to obtain a speed range from zero up to approxi- 
mately the speed of the input shaft and a drive in the 
reverse direction if required. 

The engraving, Fig. 2, herewith, shows a section 
through the variable speed gear-box. The gear-box 
consists of two main sections, comprising a train of 
differential wheels, shown on the left-hand side of 
the engraving, and the speed-controlling mechanism 
on the right-hand side of the box. The differential 
train consists of six bevel wheels, of which the wheel 
A is keyed to the input shaft and the wheel B is 
mounted so that it can rotate on the output shaft. 
The wheel B is provided with two sets of teeth 
B, and B,. An epicyclic pair of bevel pinions E and F 
mesh with the wheels A and B. The wheels E and F 
are mounted on a trunnion which is solid with the 
output shaft. The wheel B meshes through its teeth 
B, with the wheel C through the wheel D, which is 
indicated on the engraving by means of the broken 
circular centre lines. The wheel C is free to rotate 
on the input shaft and is keyed to the dise H of the 





variable-speed mechanism. 
If the speed of the wheel A is greater than the speed 


in the beam K, which is pivoted at its base and can be 
shifted laterally from its mid position. This move- 
ment is effected by means of a handle outside the 
casing by a small pinion and rack cut in the upper 
face of the beam K. As already mentioned, the wheel 
C is keyed to the dise H and runs freely on the 
input shaft, whereas the dise I is keyed to the input 
shaft. Each dise is provided with a circular recess 
in which six or more equally spaced links L are 
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moved from its mid position the driving struts P 
engage through a greater radius than previously 
with the internal rack of the drum. Therefore the 
peripheral velocity of the drum is increased in 
relation to that of the input shaft, with a result that 
the speed of the wheel © is increased, through the 
second set of struts, links, and the dise H. An 
increase in the speed of the wheel © is transmitted 
through the differential gears, resulting in a rotation 
of the output shaft. 

It follows that by choosing a suitable number of 
teeth in the differential train variation of speed from 
a unity ratio to zero and a reverse drive can be 
obtained. 

THORN AND HODDLE, Lb. 

A wide range of oxy-acetylene welding equipment, 
including acetylene generators, shown on the 
stand taken by Thorn and Hoddle, Ltd., of 151, 


is 
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FIG. 2—SECTION THROUGH GEAR -BOox—GYRAL 


housed. These links are joined to slippers N, which 
carry the struts P, which in turn engage with the 
teeth M of the drum. Two struts transmit the drive 
at any instant, as there are two sets working simul- 
taneously. The shoes N are free to slide round in the 
grooves provided in the drum. Each strut P is held 

















Fic. 


of the wheel B, or if the number of teeth on the wheels 
A and B are unequal, then the difference in speed 
will be taken up by the pinions E and F, and the 
speed of rotation of the output shaft will depend 
directly on the difference in speeds between the 
wheels A and B. If the speed of the wheel C is varied 
relative to the wheel A, the speed of the wheel B is 
also varied in the same ratio as the speed of the 
wheel A, since the wheels B, and C are interconnected 
by means of the wheel D. 

The speed-controlling mechanism consists of the 
drum J, in which the discs H and I, together with 
circular racks M, shoes N, links L, and struts P are 
housed. The drum J is carried by its projecting boss 





1—VARIABLE SPEED GEAR -Box-—GYRAL 


against the teeth on the inner face of the drum by 
means of a spring. 

The inner diameter of the bearing sleeve of the 
drum J is provided with a considerable clearance 
from the input shaft, so that the beam K can he 
freely offset from the mid position. When the beam 
K is in its central position its axis coincides with 
that of the input shaft. The drum will therefore 
rotate at the same speed as the input shaft, driven 
by means of the disc I and the corresponding links 
and struts. The speed of the wheel C will then be 
equal to the speed of the wheel A and the output shaft 
will remain stationary, since the number of teeth on 
the wheels A and B are equal. When the beam Kk is 


Victoria-street, London, 8.W.1l. Thirty-one years 
have elapsed since the firm introduced its equip- 
ment to engineers at the first Engineering Exhibition 
held at Olympia in 1906. At the present Exhibition 
it is showing the latest type of water-to-carbide 
generators, which, although in general appearance 
resembling their predecessors of 1906, nevertheless 
embody improvements in manufacture and operation. 

These generators are now welded by the oxy- 
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FiG. 3—ACETYLENE GENERATOR—THORN AND HODDLE 


acetylene process and galvanised after manufacture. 
Illustrated in Fig. 3 is the “‘K” type generator, 
which is automatic in operation, generating acety- 
lene as required. ‘The construction of the 
carbide container, shown in Fig. 4, causes the 
water to rise gently in the carbide, so that, it is 





claimed, the gas is generated at a low tempera 
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ture and delivered to the service pipes in a cool 
and dry condition. The outer vessel is shown filled 
with water, and the rising-bell, or gasholder, in its 
lower position. A cross bar A then depresses the 
ball arm as shown. B is a container of carbide which 
is inserted in the carbide chamber. When the front 
taps are turned on water is free to flow down the 
pipe C and gas is immediately generated. The gas 
partially fills the bell, which rises and causes the 
water valve to close, thus stopping generation. 
As gas is consumed, so the bell falls, opening the 
water valve so that generation is resumed. All 
generators, except the smallest of the range, have 
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FiG. 4—-SECTION THROUGH ACETYLENE GENERATOR 
—THORN AND HODDLE 


more than one generating chamber, and therefore 
there is more than one front tap. As one chamber 
is exhausted generation automatically passes on to 
the next. 

A purifier, shown on the right-hand of 
Fig. 3, forms part of each generating plant. The 
yas passes through the inlet at the base, through a 
layer of pumice. It then passes on to the purifying 
material proper and finally through a wad of filter 
wool, whence it passes into the service pipe. Support- 
ing grids are provided for each layer to prevent undue 
loss of pressure, and there is a tap for the removal 
of condensate. The purifying material, known as 
‘“*Puratol,” is a lightweight powder possessing an 
affinity for the impurities contained in acetylene. 

Although not exhibited on the stand for reasons 
of space, the company manufactures large carbide- 
to-water generators, a recent example of which is a 
plant installed in a factory at Luton, where 300 
welders are employed. Several types of blow-pipes 
for welding and cutting, all fitted with a non-back- 
flash injector which relieves the operator from back- 
firing troubles, are shown, however, on the stand. 


side 


THE ALBANY ENGINEERING CoMPANY, LTD. 

On the stand of the Albany Engineering Company, 
Ltd., of Albany Works, Ossory-road, London, 8.E.1, 
is to be found a range of standard types of patented 
rotary pumps, of which thetillustration, Fig. 5, shows 


pumping, piston cooling, fresh, sea and ice water 
supply, fuel oil services, engine turbine and com- 
pressor pressure lubrication and cooling water circula- 
tion. The main features of the pump are its small size 
and low weight in comparison with its capacity, its 
adaptability for many methods of mounting, and its 
positive action. 

Monel metal and stainless steel are used for parts of 
these pumps when necessary, particularly for marine 
work. The firm caters for the requirements of the 
industrial field and has installed pumps for handling 
liquids as diversified as solvents and glucose at 
pressures up to .200 lb. per square inch and, on oil 
services, at pressures of from 800 to 1000 lb. per 
square inch. 


Tue CoLEMAN FouNDRY EQUIPMENT CoMPANY, LTD. 


Among a large assortment of foundry equipment to 
be found on the stand of the Coleman Foundry Equip- 
ment Company, Ltd., of New Icknield-way, Letch- 





container B to the left until it bears against the 
nozzle flange C. In this position the stem of the 
valve L is situated above a push rod below. The 
magazine B, which turns on a horizontal axis, is 
filled with core sand, the end faces being provided 
with openings similar to the arrangement of holes 
in a military revolver. On its way forward, the 
cartridge barrel is filled with core sand. If now the 
lever H is jerked to the right and back, the valve L 
is suddenly opened and closed again, permitting the 
compressed air to enter at the back of the wad of 
sand in the barrel, with the result that the sand is 
shot through the opening in the flange C into the 
core box in which the sand is compressed by the action 
of the air. Turning the lever H to the left causes the 
cartridge barrel to return to its starting position. 
The magazine now being turned with a jerk until the 
next hole is opposite the cartridge barrel, the sand 
collapses and fills up the cavity cut by the cartridge 
barrel. 

If the contents of the core box exceed the capacity 




















worth, Herts, there is the core-making machine 
illustrated by Fig. 6. There are besides this 
several moulding machines, sand-preparing machines, 
furnaces, &c. 

The core-making machine we illustrate works on 
the principle of blowing the sand into the core box 
by means of compressed air at a pressure of from 
60 lb. to 85 1b. per square inch. Cores of the most 
intricate character can be produced in this manner. 

The core box to be filled is placed on the table A 
to the left of the sand magazine B, so that the inlet 
to the box projects about jin. over the edge of the 
table towards a flange C. By turning the lever D 
the table is raised sufficiently to bring the box open- 
ing to the same height as the nozzle in the flange C. 
The piston-rod of the upper clamping cylinder E is 
adjusted in length, by means of a hand wheel and 
screw, so that its dished end nearly touches the core 
box, and the stop block, which receives the force of 
impact when the sand is blown in, is pushed up to the 
back of the box and is clamped down to the table. 
When the valve G is opened the piston of the clamp- 
ing cylinder E holds down the core box and makes its 




















FIG. 5—-RANGE OF ROTARY PUMPS—ALBANY 


a selection. The Albany pump is claimed to be the 
original positive rotary gear pump. ‘The firm has 
supplied nearly 600,000 of this type of pump in the 
past twenty years, in sizes ranging from }in. to 7in., 
with capacities of from 10 to 70,000 gallons per hour. 

These pumps can be used for a wide variety of 
purposes, in connection with marine engineering 
work in particular, such as bilge and general service 


joints air-tight. A further turn of the valve lever 
admits air to a lower clamping cylinder within the 
bed-plate, and pushes the table and box tight up 
against the flange C. 

Then the main operating lever H is turned to the 
vertical position to open the valve J. This causes 
compressed air to enter behind the piston of the main 





cylinder K and to force a cartridge barrel in the 








FiG. 6—CORE-MAKING MACHINE—COLEMAN 


of the cartridge (10 lb.), the operation is repeated 
until the core is filled, a “‘ shot”? taking about ten 
seconds. When in continuous operation, the machine 
will consume about 19 cubic feet of free air per 
minute. 


STERLING FOUNDRY SPECIALTIES, LTD. 


A range of rolled steel moulding-boxes of various 
sizes and types for iron, brass, steel, and aluminium 
foundries is shown by Sterling Foundry Specialties, 
Ltd., of Sterling Works, London-road, Bedford. <A 
range of wheel-barrows, suitable for foundry and 
other industrial purposes, is another of the company’s 
products which is exhibited. 

Sterling moulding-boxes, of which a 
example is shuw.i,;in the engraving, Fig. 7, 


typical 
are 

















FIG. 7—FOUNDRY MOULDING - BOx—STERLING 


made from a rolled steel bar of a special section, the 
shape of which, it is stated, provides strength and 
rigidity, and at the same time iow weight. The 
lugs, handles, and other fittings are welded to the 
box. All parting surfaces are ground and pinholes 
are drilled from jigs, in order that the boxes shall be 
interchangeable. These boxes are made in a range 
of sizes varying from 9in. square and 2in. deep, each 
part, up to 72in. square and l6in. deep, each part. 
Circular boxes are manufactured from 12in. to 72in. 
diameter. They can be supplied either with fixed 
pins or arranged for use with loose pins. When 
required, the pin centres are arranged to suit existing 
pattern plates or odd sides. 

The wheel-barrows shown on the stand incorporate 
a number of improvements, such as ten-spoke wheels, 
special lubrication for the axles and renewable shoes 
for the legs. The general purpose foundry barrows 
are made with capacities from 3 to 6 cubic feet, and 
in twenty different types, with trays of various gauge 
thicknesses. There are, in addition, special-purpose 
barrows, with trays suitable for coal, coke, and pig 
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iron. All the parts for these barrows are standardised 
and made interchangeable. 


Marconi INTERNATIONAL MARINE COMMUNICATION 
Company, Lrp. 

Historical exhibits on the stand of the Marconi 
international Marine Communication Company, Ltd., 
illustrate the development of wireless apparatus 
from the carliest days, when the relatively insensitive 
coherer was used for reception. Among the modern 
exhibits is a 2-kW transmitter designed to comply 
with the most exacting requirements by means of 
units covering long, medium, and short wavelengths. 
A 3-5-kW long-range short-wave telephony and tele- 
graph transmitter is suitable for duplex telephony. 
Designed to overcome interference from the power 














INDICATOR FOR SOUNDING DEVICE 


—MARCONI 


Fic. 8—OPTICAL 


broadcasting stations, now being established in ifcreas- 
ing numbers in all parts of the world, a new receiver 
covers wavelengths ranging from 12 to 20,000 metres. 
A direction finder exhibited is for use on large ships, 
and is said to have an extremely high standard of 
precision. Echometer sounding devices exhibited are 
of three types, for use on ocean-going vessels, coasting 
ships, and cross-Channel steamers, and on trawlers, 
drifters. &c. A working demonstration is being given 
of the Marconi magneto-striction sounding device. 
Soundings are shown on the Marconi oscillograph 
indicator and on the Marconi recorder, which auto- 
matically plots the contour of the sea bed. Either 
of these equipments can be installed cn board ship, 
or a combination of both types can be fitted. Ships 
have been equipped in increasing numbers with a 
combination of the Marconi optical indicator and 
recorder. though fishing skippers and some other 
ships’ captains prefer the optical indicator shown in 
Fig. 8. 
HUuN?T. 


HOLDEN AND 


\ wide range of electric low-voltage resistance 
welding machines of the spot, butt, and flash-butt 
types is being shown by Holden and Hunt, of Cox’s- 


lane Works, Old Hill, Staffs, who are also showing 














FIG. 9—RIVET HEATER—HOLDEN AND HUNT 


rivet heaters. For the most part, the machines are to 
be seen in operation. Designed to meet present-day 
requirements, the firm’s new range of spot welders 
have capacities of 5, 10, 15, 25, 40, and 50 kVA. 
While the foot pedal travel is small, the makers’ 
toggle pressure gear gives heavy pressure on the weld, 
and, owing to the increased speed of welding, timing 
gear is unnecessary. The weld is made almost instan- 
taneously. Mild steel in the thinnest sheets up to 
lin. added thickness can be dealt with, and the 
welding gap can readily be set to meet any require- 


ments. At the rear is an automatic trip switch and 








on the side a four or six-way heating speed-box to 
cover the machine range. 

A 12-kW spot welder exhibited is fitted with a 
“weld time ” valveless control gear, which fully covers 
the machine range by simple settings. By means 
of a simple switch, the timing gear may be brought 
into action or cut out. In the latter case the machine 
becomes a plain spot welder, which has advantages 
when varied work is being done. The provision of 
means for fitting special jigs and stakes, the possi- 
bility of adjusting the pedal forwards, backwards, or 
swinging it in a complete half circle, and a rise and 
fall adjustment, make the machine suitable for 
handling the most awkwardly shaped articles. It is 
claimed that in general the total cost of spot welding 
with this machine is covered by the value of the rivets 
which would be used if the article had been riveted, 
and that the resulting product is stronger and neater. 

A 14-kW butt welder, composed almost entirely of 





aluminium, weighs only 60 lb. A 30-kW flash-butt 


welding machine is capable of welding rounds, flats, 
angles, &c., up to 1 square inch in section with ease. 
The duration of the weld is controlled by a special 
cut-out and contactor switch. A wide variety of 
work is possible with great accuracy of alignment and 
amount of up-set. The machine is water-cooled 
throughout. A powerful excentric cam applies the up- 
setting pressure in direct line with the work. By 
means of a foot switch operating a contactor, carrying 
the full welding current, the machine is semi-auto- 
matically controlled. Six heating speeds cover the full 
range of the machine. The 16-kV two-head electric 
rivet heater shown in Fiz. 9 another of this 
firm’s exhibits. It has fabricated framework, is 
mounted on wheels, and has eyebolts for lifting by 
means of a crane. Large adjustable electrodes are 
vertically gripped by spring-loaded, all-steel, foot- 
operated toggle gear, which does not crush the rivets 
when they are heated. 
(T’'o be continued.) 
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The Singapore Airport. 


——>- 


MPVHE Singapore airport, recently opened by His Excel- 

lency Sir Thomas Shenton Whitelegge Thomas, is 
the Empire’s greatest overseas air base. Constructed as 
both a land and sea station, it differs fundamentally from 
most other airports, and many firms were associated with 
the erection of the buildings, slipways, channels, &c. The 


hangars on either side, the terminal building caters sepa 
rately for inward and outward traffic. It possesses a post 
oftice, telephones, a restaurant, bureau de change, medical 
and Customs sections, offices for the principal navigating 
lines, and airport staff, and the usual travel amenities, 
such as newspaper, tobacco kiosks, &c. 





























landing ground, which occupies some 162 acres of a The control tower from which all aircraft traffic is 
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FiG. 1—PLAN OF SINGAPORE AIRPORT 


reclaimed area of 262 acres, is, as shown in Fig. 1, circular 
with a diameter of 1000 yards. Owing to the rainfall in 
the territory being 95in. per annum, some 40 miles of 
special subsoil drainage had to be undertaken. The landing 




















Fic. 2—CONTROL TOWER 


ground is slightly mounded with a gradient of | in 160. 
All the buildings have been arranged with a view to 





reducing obstructions to aircraft to a minimum, and a full 
run of the ground in any direction is possible. With 


It is reached by a lift and has a 
fully equipped wireless station. From this control tower 
(Fig. 2) the aerodrome lighting is also controlled. Orange 
coloured boundary lights (Fig. 3) are spaced at intervals 


regulated is 50ft. high. 








FIG. 3—BOUNDARY LIGHT 


of 100 yards round the landing ground, and_ red 
obstruction lights are provided on the buildings. An 
illuminated wind tee (Fig. 4) and six G.E.C. evenly spaced 
airport floodlights (Fig. 5) illuminate the landing surface. 
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Other floodlights round the terminal building and hangars 
give general illumination. On the roof of the control 


tower is @ Neon beacon for the guidance at night of 


approaching aircraft, which receives additional assistance, 
at the will of the control officer, from apparatus flashing in 
Morse code the letter of 8, representing Singapore. From 
the control tower the seaplane channel and anchorage 
lighting are also controlled. 

The two aeroplane hangars at present constructed each 
measure 300ft. by 150ft., with a clear height of 35ft., and 
are capable of comfortably housing the largest air liners 
built. Each hangar has two entrances arranged to make the 
handling of aircraft in a crowdgd hangar simple. Along 
the full length of each hangar is a two-storied annexe, 





flanked by a continuous timber boom to exclude floating 
débris and other obstructions. At night it is defined by 
electric lights (Fig. 6) at 300ft. intervals, and at the sea- 
ward end by two beacons, operated from the control 
tower of the terminal building. Other features of the 
airport are a fully equipped meteorological station, pre- 
mises for the Royal Singapore Flying Club, sites for oil 
companies, and garages for staff and visitors’ cars, &c. 

For the following particulars of the lighting system we 
are indebted to the General Electric Company, of Magnet 
House, Kingsway, W.C.2. The six landing floodlights are 
similar to those at the Croydon Aerodrome, but are con- 
tained in special housings composed of Urastone, and are 
provided with a fan. One of these housings is glazed all 














Fic. 4—WIND TEE 


giving accormmodation for offices, stores, and workshops 
of the air transport companies. Road access to each 
annexe is separate from the approach road for passenger 
traffic. Surrounding the terminal building and hangar 
entrances is a 15-acre concrete pavement, and all concen- 
trated aircraft movements and the handling of mail, 
goods, &c., is therefore carried out on a clean hard surface. 
To mitigate glare the pavement immediately in front of the 
terminal building has been laid with green concrete. To the 
right of the terminal building is a fire station with the latest 
type of fire tender, capable of directing jets of water, foam, 
or carbon dioxide on to any conflagration within the air 











Fic. 5—-LANDING FLOODLIGHT 


port. At suitable intervals in the main buildings there 
are also fire hydrants. 

On the western perimeter of the landing ground are the 
seaplane slipway and wharf. The former has been 
designed for a load of 84 tons, is 100ft. wide and is inclined 
at an angle of 1 in 15. Its total length is 262ft. and the 
end is submerged at the extreme low tide to a depth of 5ft. 
For hauling up any flying boat which may have to be 
taken from the water for overhaul or repair four lines of 
rails are laid flush in the concrete decking. At the head 
of the slipway is a level paved area for handling flying 
boats and seaplanes and is connected by a taxi strip to the 
main hangars. If developments render it necessary, a 
hangar will be erected at the head of the slipway for the 
special use of marine aircraft. The wharf provides a con- 
venient means of transshipping passengers, mails, and 
stores to marine aircraft, a 2-ton crane being provided for 
handling aircraft engines and heavy stores. 

The waterway from the slipway to the open sea is a 
dredged channel 600ft. wide, about a mile long, and with a 
minimum depth at low tide of 6ft. On either side it is 











round, and when it is required to illuminate the channel 
for flying boats or seaplanes, it can be rotated through 
360 deg. Every floodlight is equipped with Osram 
1000-watt tubular horizon type lamps, and the total 
beam intensity of each is over 1,000,000 candle-power. 
Two floodlights are used at a time, when practically 
illuminated to the extent of 


all the landing area is 

not less than 0-15 foot-candle. To enable pilots to 
ascertain the correct direction in which to land or 
take off, according to the direction of the wind, an 


illuminated G.E.C. wind tee (Fig. 4) has been installed. 
With a consumption of 3 kW, balanced across the 
three-phase supply, the Neon beacon on top of the 
control tower burns with a brilliant red, and is visible 
for about 50 miles. The standard G.E.C. system of 
boundary lights consists of twenty-nine orange globes. 
To prevent the possibility of aeroplane wings hitting them, 
the boundary units adjacent to the taxi strip are 
shorter than usual, but the other boundary lights have 
cones and the centre stem has a weak link to permit 


collapse when struck. The lights are fed through a mains 

















FiG. 6—-CHANNEL Buoy LIGHT 


transformer connected by a single-core underground cable 
with individual isolating transformers, since the Osram 
lamps are rated at 6-6 volts and 6-6 amperes. From a 
simple G.E.C. control desk in the control tower, with 
tumbler switches, pilot lights, and suitable labels, this 
equipment is remotely controlled. All dangerous obstruc- 
tions are fitted with G.E.C. obstruction lights, with red 
globes mounted in pairs, and with a 60-watt lamp wired 
on @ separate circuit. 

A large number of G.E.C. lighting fittings of various 
types are in use. In the hangars there are special hanging 
sockets suspended by flexible steel wire and lowered by 
winches on the side walls. To ensure relative safety 
when headlamps, &c., are plugged into the hanging sockets, 





the current is supplied at 110 volts through a 5-kVA trans- 
former. The hand lamps are of special design and can 
easily be clamped to any suitable part of an aeroplane. 
To supplement this form of lighting there are three 200- 
watt Osram portable floodlights, which can be wheeled 
about and raised or lowered to any desired position. 

Osira 400-watt lamps in dispersive reflectors, giving a 
high and uniform intensity, are employed for the main 
lighting of the hangars, and Osira 150-watt lamps in angle 
type reflectors and six 1000-watt floodlights with spreader 
type reflectors for lighting part of the Tarmac apron. 

The approach road from Geyland-road is illuminated by 
400-watt Osira lamps in G.E.C. “‘ Lewisham” lanterns, 
and standard guard posts are provided for assisting 
traffic. The side road leading to the seaplane wharf and 
the Royal Singapore Flying Club has cast iron Paisley 
standards with ‘‘ Superlux ”’ globe lanterns, each housing 
75-watt Osram lamps. The Royal Singapore Flying Club 
is also equipped with decorative fittings. In the terminal 
building there are over 500ft. of Osram architectural 
tubular lamps. In the main hall the indirect lighting is 
provided by eighty ‘‘ Gecoray”’ reflectors. Eighteen 
‘ Internalite ’’ signs with Osram “‘ Striplite’’ lamps are 
used for public direction, and “‘ Britalux ’’ pendants have 
been installed in the various offices. 

The General Electric Company has also supplied the 
loudspeaker system. The microphone is in the control 
tower and four loudspeakers, which carry intelligent 
speech over a radius of 600ft. to 700ft., are outside the 
building. While the normal undistorted power output of 
the equipment is 100 watts, it is capable of handling peak 
up to 140 or 150 watts without distress. 

The major part of the airport work was carried out by 
the Public Works Department. In accordance with 
departmental procedure, the general administration was 
entrusted to the Deputy Director of Public Works, a 
post occupied until 1935 by the present Director of Public 
Works and Director of Civil Aviation, Major R. L. Nunn, 
and subsequently by Mr. C. T. Parker, M. Inst.C.E. In 
his absence Mr. 8. J. W. Gooch, M. Inst. C.E., was respon 
sible. The seaplane channel dredging was carried out 
under the supervision of Mr. J. B. MacLechlan, A.M. Inst. 
C.E., the senior Executive Rural and Marine Engineer, 
Mr. I. Harpur being in charge. The electrical installation 
work carried out by the General Electric Company, Ltd., 
and John Morey and Co., was under the direction of Mr. 
G. H. N. Reay, A.M.I.E.E. Mr. F. Dorrington Ward, 
F.R.1.B.A., acted as the Government Architect. Through- 
out the construction of the port, which occupied a period 
of nearly six years, Mr. R. St. George Coulfield held the 
position of Resident Engineer. The Airport Manager, 
Mr. A. Newark, is an ex-pilot in the Royal Air Force, with 
some twenty years’ flying experience. 








A Water-Sterilising Motor Punt. 


AN unusual type of craft has recently been delivered 
to His Majesty’s Office of Works for service on the 
Serpentine, London, by John J. Thornycroft and Co., Ltd. 
In view of the popularity of the Serpentine Lido, His 
Majesty’s Office of Works decided to take the precaution 
of disinfecting the water, and last year experiments were 
carried out with an outboard dinghy. equipped with 





‘PUNT MACHINERY COMPARTMENT 


chemical apparatus. These were so successful that it 
was decided to order a boat for permanent service. The 
matter was then placed in the hands of Wallace and 
Tiernan, Ltd., who carried out the earlier experiments, 
and they in turn discussed the construction of the boat 
with Thornycrofts. 

It was suggested that the boat should be about 20/ft. to 
22ft. in length, with ample stability, in view of the weights 
to be carried, the draught not to exceed Ift. 9in., and the 
speed to range from 2 to 5 m.p.h. The propelling 
machinery would be required for constant service, seven 
days a week, and running ten to twelve hours per day. 
It was therefore decided that a boat with a punt section 
would be the most suitable, and that a Thornycroft 
‘** Handybilly ” engine would meet the requirements. 
In addition to propelling the boat, the engine would have 
to drive a water pump with an output of 20 g.p.m., at 
a pressure of 50 lb. per square inch, forming part of the 
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treatment apparatus. In view of the slow speed under 
normal conditions, a  variable-pitch propeller was 
suggested. The water pump was supplied by the Pulso- 
meter Company, and the variable-pitch propeller by E. 
Cleaver, of Bridge Engineering Works, Swanwick, Hants. 

The boat as built is 22ft. in length by 7ft. beam, and 
has a loaded draught of Ift. 9in. The hull is constructed 
of mahogany planking on the ribband carvel principle, 
with English oak frames and keel, a tunnel being arranged 
on each side of the keel to accommodate the pipes carrying 
the chemical solution to the stern. Particular attention 
is given to the silencing of the engine exhaust and, in 
addition, the exhaust pipe is water cooled. Two 
chemicals are used, in gaseous form. They are carried 
compressed into liquids in cylinders fitted under the 





the feeds and speeds need not necessarily be the same. 
Work up to 38in. diameter can be dealt with on each 
of the four-jaw independent chuck tables, and the left- 
hand table is provided with reversing motion by elec- 
trical control to the main motor ; thus, for boring, drilling, 
and reaming, right-hand tools can be used for both units. 
Each table is driven by a separate 20 H.P. constant-speed 
motor with the transmission to the gear-box by vee ropes. 
Twelve speeds are provided, ranging from 6-120 r.p.m., 
and controlled by two levers at the front of the base. 
Starting and stopping is effected through a lever close 
to the speed-change levers. This lever also operates a 
very effective brake. All gearing is interlocked and changes 
cannot be made until the clutch is disengaged. The 
drive to the table is taken through a large diameter steel 
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WATER -STERILISING MOTOR PUNT ON THE SERPENTINE 


casing in front of the steering shelter and under the 
decking aft of the motor. Heat is required to prevent 
reliquifaction of the gases, and is provided by coils fed 
by warm water from the exhaust cooling system. The 
two units of the control apparatus supplied by Wallace 
and Tiernan, Ltd., are fitted one on each side of the 
helmsman in the steering shelter. The chemicals after 
flow measurement in this apparatus and conversion to a 
powerful sterilising fluid, which is harmless to bathers, are 
delivered to the Serpentine water by way of the pipes in 
the tunnels. 

AJl controls are arranged adjacent to the steering 
position, so that the boat could be operated by one man 
if required. The shelter is open at the aft end, but can be 
closed in by a canvas cover in bad weather. The boat is 
also fitted with life lines on each side so that in an 
emergency she could help bathers in distress. 








Duplex Boring and Turning Mill. 

Tue duplex boring mill shown in the accompanying 
illustration represents the latest addition to the range 
of ‘‘ Victor ’’ mills which George Richards and Co., Ltd., 





spur gear and double housed pinion. The gear-box 
clutch is of the latest multi-plate type, with the trans- 
mission therefrom through bevel wheels to sliding gears, 
and then from further bevels to the table pinion. Ball 
or roller bearings are fitted throughout the transmission, 
and inspection covers are provided for convenience in 
adjusting the clutch and for general examination pur- 
poses. The table bearing consists of a long parallel 
spindle of large diameter having a large annular thrust 
bearing of white metal. The construction of this bearing 
ensures the spindle always being kept central and enables 
heavy loads to be mounted on the table. 

The six-sided turret is released, rotated, indexed, and 
relocked by a single lever. The turret slide is balanced 
by a counterweight and can be swivelled for taper boring 
and turning, the swivel slide being fitted with accurate 
indexing mechanism. Setting blocks enable the turret 
to be positioned exactly over the centre of the table, but 
the head can pass beyond the centre without any obstruc- 
tion, when required. Rules and verniers are provided 
to the down slide and also to the movement of the saddle 
horizontally along the cross slide, by means of which 
adjustment to within 0-00lin. can readily be made. 

Eight rates of feed ranging from 0-006in. to 0-243in. 
are available for the turret and can be applied vertically, 
horizontally, or angularly. The feed box containing 




















DUPLEX BORING AND TURNING MILL 


of Broadheath, near Manchester, introduced a few years 
ago. 

The two heads and tables are entirely independent 
of each other, so that when both are in use simultaneously 


the sliding feed gears is mounted at the end of the cross 
slide, and this box also houses the friction clutches for 
the rapid power motion. 
ball or roller bearings. 


All high-speed shafts run in 
Hand feed is also provided to 


all motions and is obtained through hand wheels at the 
end of the feed box, micrometer dials enabling adjust- 
ments to 0-00lin, to be made with ease. The rapid power 
motion is driven by a separate motor with push-buttons 
for starting and stopping. Motion is engaged and con- 
trolled entirely by the joy stick lever on the front of the 
feed box. Movement of this lever in any direction gives 
corresponding movement to the saddle or turret slide. 
Thus, if the lever is moved to the right the saddle will 
travel to the right; if down, the turret slide will also 
move down. Interlocking renders it impossible for the 
rapid power motion to be used when the feed is engaged. 
All slides are of the narrow-guide type. Automatic 
lubrication is provided to the main bearings and driving 
gears, whilst bath lubrication is provided to the feed and 
rapid traverse box. 
The following is a brief specification of the machine : 


Diameter of work admitted ... ... .. S88in. 
Depth of work admitted under turrets ... 27in. 
Depth of work admitted under cross slide 1 9in. 
Vertical movement of turrets ee ea 
Horizontal movement of turrets from 

centre , ; cant haces ere 24in. 
Diameter of four-jaw chuck table .. — * 
Speeds : 

Number ... Twelve 

Range 6-120 r.p.m. 
Feeds : 

Number : Eight 

Range 0-006in.—0- 243in, 
Turret heads : 

Number of holes F Six 

Diameter of holes 2/in. 








Small Air Compressors. 


We illustrate herewith one of a new range of small 
single-stage air compressors now being made by Broom 
and Wade, Ltd., High Wycombe. These compressors 
are made in one- and two-cylinder models with displace- 
ments of from 4 to 25 cubic feet a minute at a rated speed 
of 450 r.p.m. They are suitable for continuous service 
at pressures up to 150 lb. per square inch, and we are 
informed that the single-cylinder models are suitable 
for intermittent duty for pressures up to 300 |b. per 
square inch. Power consumption is rated | B.H.P. 
for each 4-8 cubic feet of free air delivered at LOO Ib. 
per square inch pressure. Extra large adjustment is 
provided to take up wear in the bearings, which are 
pressure lubricated, and this fact, together with honed 

















AIR COMPRESSOR SET 


cylinders and balanced crankshafts ensures increased 
| reliability, together with easy maintenance. Water 
| cooling is provided on the compressor shown, but all 
| eines are built for both water and air cooling, and their 





| construction, apart from the cylinders, is the same. 
All types are fitted with a vaned fly-wheel to assist 
| cooling of the cylinders. Compressors are fitted with 
|} automatic air governors, and, if required, can be 
| supplied equipped with an automatic electro-pneumatic 
| start and stop control arranged so that the compressor 
| is always started unloaded. Suitable for any type of 
| drive, these compressors can be mounted, together with 
lan electric motor, direct on an air receiver. Among 
| special applications of this type compressors mention 
may be made of their use in connection with a diving 
equipment, and the compressor shown has actually been 
supplied for this purpose. 








CATALOGUES. 


British TsHomson-Houston Company, Ltd., Rugby.— Illus- 
trated price list of projector lamps. 

R. CapiscH AND Sons, Red Lion-square, W.C.1.—A bulletin 
of motor car auxiliary appliances. 

Newsury Dreset Company, Ltd., Newbury.— Publication 
No. 37 of the “ Sirron ”’ high-speed oil engine. 

D.P. Barrery Company, Ltd., Bakewell.—An illustrated 
brochure on “‘ Katholite ’’ emergency lighting. 

W. Epwarps AND Co., Vaughan-road, 8.E.5.—List E.6, 
describing the firm’s vacuum pipe line installations. 

Visco ENGINEERING Company, Ltd., Stafford-road, Croydon, 
Surrey.—A leaflet on the ‘* Savonius ”’ rotor ventilator. 

Bascock AND Wixcox, Ltd., Farringdon-street, E.C.4.— 
Particulars of the Babcock-Johnson water-tube boiler. 





FRASER AND Fraser, Ltd., Bromley-by-Bow, E.3.—General 
catalogue on boilers, tanks, and other plant made by the firm. 
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Heliostat Lighting in a Board 
Room. 


WE recently inspected, at the Imperial Tobacco Com- 
pany’s head office in Bristol, an ingenious scheme designed 
by Sir Howard Grubb Parsons and Co., of Walker Gate, 
Newcastle-upon-Tyne, for illuminating the board room 
by sunlight. As the windows of the room face a brick 
wall at close quarte:s, the normal illumination is poor, 
but by means of optical apparatus the room has been 
made bright and cheerful without resort to artificial 
illumination. A motor-driven heliostat working on the 


principle invented by Dr. Johnstone Stoney, father of 
Dr. Gerald Stoney, is mounted, as shown in Fig. 1, on a 
steel structure at the side of a tank on the top of the 
Wills 


No. 1 factory, and carries a plane mirror 12ft. 














FiG. 1—HELIOSTAT IN POSITION 


wide and 6ft. high, which, with the help of other plane 
tnirrors, reflects sunlight into the board room. 

A view of the heliostat in the makers’ factory is given 
in Fig. 2, whilst Fig. 3 shows diagrammatically the 
constructional details, where the large mirror, which 
turns in accordance with the sun’s position, is indicated 
at A. The polar axis B of the apparatus is set parallel 
to the earth’s axis, and is attached to a worm wheel C, 
driven through gearing by a synchronous motor, giving 
one revolution per day. The arm D is attached to B at 
the point E, and can be clamped at various angles to suit 
the sun’s elevation at different times of the year. The arm 
D is pointed to the sun. The arm F is pivoted on an axis 
which passes through E and this axis is capable of being 
orientated in a horizontal plane by unclamping the nut 
G, whilst by turning a nut H the arm F can be moved 
through a vertical angle about the axis E. 

The arm F is pointed to the object to which the sun’s 
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Fic. 2—HELIOSTAT 


rays are to be directed, and provided, as in the present 
case, the object is a permanent one, the adjustment of 
the arm F need only be made once. Pivoted at J is the 
frame carrying the mirror A, to which is attached a rod 
sliding through a socket K. The arm D is equal in length 
to the arm F, and provided D is pointed to the sun when 
commencing to use the apparatus, and the polar axis is 
rotated at the correct speed and in a direction opposite 
to that of the earth’s rotation, the incident rays of the 
sun on the mirror A will be reflected parallel to the setting 
of the arm F,‘as indicated by the arrows. 

In the original Stoney heliostat, to facilitate setting the 
arm D, a plate L with an aperture or lens in it was fixed 
at its upper end, whilst at the other end M there was a 
plate bearing the letter X. When the image formed by the 
sun was central with the letter X at M, the setting was 
correct, but this arrangement fails if the sun is not shining 
when the setting is being made. The instrument under 
consideration has therefore been fitted with graduated 
ares in both right ascension and declination, so that by 


reference to tables fixed to the apparatus the attendant 
can quickly adjust the instrument for any day in the 
year and start it at any time. Provision is made for the 
change over to “‘ summer time ” and vice versd. 

The arrangement of the main rotating mirror and 
stationary mirrors at the Wills factory is shown in Fig. 4. 
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FiG. 3—DETAILS OF HELIOSTAT 


From the mirror driven by the synchronous motor the 
sun’s rays are reflected across the space between the 
buildings to the mirrors RS T carried on the flat portion 
of the roof (Fig. 1) above the board room. Each of these 
mirrors receives one-third of the light from the motor- 
driven mirror, and they are mounted at fixed angles that 


Mirror Driven by 
Synchronous Motor 
Through Gearing 

/ 





Reflected Light to 


Tre ENGINceR Board Room 


FiG. 4—ARRANGEMENT OF MIRRORS 


allow the beams to be reflected again to three fixed mirrors, 
N OQ (shown separately in Fig. 5), mounted opposite 
and at a slightly lower level than the three board room 
windows. 

To render the apparatus of service under unfavourable 





Fic. 5—-MIRRORS FACING BOARD ROOM WINDOWS 


conditions, the Imperial Tobacco Company’s engineers 
have added a _ photo-electric cell arrangement which 
switches on electric lamps adjacent to the mirrors NO Q 
when the sunlight is insufficient. 








Battersea Power Station Extensions* 





APPROVAL has now been given by the Electricity Com- 
missioners and the Central Electricity Board for the exten- 
sions to the Battersea Power Station of the London Power 
Company. and the work involves the commencement of 
the second half of the station. 

The first half of the station, which is now complete, has 
a total capacity of 243,000 kW, made up of two 69,000-kW 
and one 105,000-kW, three-cylinder turbo-alternators 
running at 1500 r.p.m. They are supplied with steam 
from nine retort stoker-fired boilers, the first six having an 
M.C. rating of 312,000 lb. per hour and the last three an 
M.C. rating of 375,000 lb. per hour. 











* Contributed by the London Power Company. 


The plant operates on the straight regenerative cycle 
with steam at about 600 Ib. per square inch, 850 deg. Fah., 
the feed being heated to about 340 deg. Fah. by means of 
multi-stage bled steam feed water heaters, the condenser 
vacuum being about 29- lin. (barometer 30in.). 

During the year ended December 31st, 1936, the total 
units generated by the station were 1,050,147,270, with a 
thermal efficiency of 29-14 per cent. on units generated 
and 27-63 per cent. on units sent out, these efficiencies 
being the highest ever attained on a steam station in this 
country. In the previous year a thermal efficiency of 
28-59 per cent. was attained, this also being a record for 
steam stations in this country at that time. 

The previous station built by the London Power Com- 
pany was Deptford West, which also headed the list of 
steam stations in respect of thermal efficiency in the year 
1931 with a figure of 24-0 per cent. on units generated. 

In the design of the second half of the Battersea Station 
improvements will be incorporated in the heat cycle with 
a view to making still further improvements in efficiency 
of generation, and these developments will be the result of 
exhaustive studies made over a long period in connection 
with a great number of alternative schemes. 

Whilst high efficiency of generation has been the main 
object of these investigations, in view of the rising costs of 
fuel, considerable thought has been given to many other 
important aspects, such as reliability, low repairs and 
maintenance costs, ease of operation, space occupied, 
capital cost, &c. &c. One of the features which has 
received very great attention has been the desirability of 
obtaining continuous operation for long periods, reducing 
‘* outages ”’ and increasing availability. 

As a result of careful consideration of all these factors 
it has been decided to adopt the straight regenerative 
steam cycle with retort stoker-fired boilers for the exten- 
sions, but to make considerable increases in the operating 
steam pressures and temperatures. 

Consideration of the relative merits of imcrease in 
pressure and temperature on overall efficiency shows that, 
whilst the former obeys the law of diminishing returns, the 
latter gives an almost straight line law, indicating the 
desirability of adopting the highest possble steam tem- 
perature. 

The extensions now in hand comprise the first third of 
the second half of the station, and the plant will operate 
with steam at 1350 1b. per square inch, 950 deg. Fah. at 
the turbine stop valve, the feed water being heated in six- 
stage bled steam feed heating plant to 400 deg. Fah. The 
operating cycle for the remaining two-thirds of the station 
will probably be the same unless developments in the art 
at the time this further plant is installed dictate the 
advisability of improving it. 

The first plant will comprise a 100,000-kW turbo- 
alternator built in two sections. The H.P. section, com- 
prising a 16,000-kW single-cylinder unit, will run at a 
speed of 3000 r.p.m. and will take steam at 1350 lb. per 
square inch, 950 deg. Fah., and will exhaust at 600 Ib. per 
square inch. The L.P. section, comprisizig an 84,000-kW 
two-cylinder unit, will run at 1500 r.p.m. and will take 
steam at 600 lb. per square inch, exhausting to a con- 
denser vacuum of 29-lin. (barometer 30in.), and being 
arranged for bled steam feed water heaters. The turbine 
will drive a 78,000-kW main and 6000-kW house alternator. 

Intermediate steam receivers will be provided between 
the H.P. exhaust and the L.P. inlet, which will be cross- 
connected to the existing 600 lb. per square inch mains in 
the first half of the station. In this manner either H.P. 
or L.P. units can be operated—independently—in con- 
junction with the existing plant. 

The condenser will be of the two-pass type with a total 
cooling surface of 70,000 square feet, using about 3,200,000 
gallons per hour of circulating water. 

The feed heating plant will be arranged on a closed feed 
system, similar to that provided on the first two sets in 
the existing half of the station. The feed water heaters 
will be of the vertical hairpin bend tube type, the four H.P. 
heaters being designed for 1700 lb. per square inch on the 
water side and being arranged on the discharge side of the 
boiler feed pumps. 

By this arrangement a saving in power absorbed by the 
boiler feed pumps is obtained, and at the same time the 
pumps themselves are only called upon to operate at the 
lower temperature of about 212 deg. Fah. 

To furnish the necessary steam it is proposed ultimately 
to install two boilers, each capable of generating approxi- 
mately 500,000 Ib. per hour of steam at about 1420 lb. per 
square inch and 965 deg. Fah. from feed at 400 deg. Fah. 
One such boiler will be ordered shortly. The boilers will 
be fired by retort stokers, and one feature of the design 
will be the very large combustion chamber, giving a low 
heat release rate. This chamber will be completely covered 
with water-cooled walls. Each boiler will be provided 
with a two-stage superheater arranged for accurate super- 
heat control. The unit will be complete with economizers 
and air heaters and duplicate forced, induced, and 
secondary air fans. 

The flue gas washing plant will follow the well-known 
principles found so successful on the first half of the 
station, but a number of minor modifications will be 
embodied, based on the experience obtained over the last 
few vears with the existing plant. 

The extension will be constructed in accordance with 
the designs and under the general direction of Sir Leonard 
Pearce, M.I. Mech. E., engineer-in-chief of the London 
Power Company. 

Externally, the architectural features will follow the 
lines of the first half of the station. There will be ultimately 
two additional towers and chimneys, situated at the north- 
east and south-east corners of the site, respectively. 

Internally, the new buildings will embody certain 
features—not present in the first half—which are caleu- 
lated to improve the general effect. 








MELBOURNE TECHNICAL COLLEGE AND TRADE CaTA- 
LOGUES.—The Engineering Department of the Melbourne 
Technical College, Victoria, Australia, informs us that it is 
bringing its collection of manufacturers’ catalogues up to 
date. Engineering firms are invited to supply a complete 
set of their current publications, which will be indexed 
under each firm’s name and the particular productions in 
which it specialises. 
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Sixty Years of Development in 
Marine Engineering.* 


GONE are the days when the engine designer could 
indicate, often on a single drawing, only sufficient of the 
principal features and dimensions to enable the building 
of powerful engines by capable engineers usually qualified 
by much sea-going experience. To-day, the designer must 
illustrate and fully dimension every engine detail, and the 
workshops must be equipped with tools capable of great 
accuracy and controlled by men highly specialised in 
operation and production. In earlier days repairs to 
machinery at sea were of common occurrence, but to-day, 
with machinery parts more highly stressed and conditions 
accordingly more critical, a degree of accuracy is demanded 
which dictates the employment of special tools only 
available in workshops ashore. 

Steel in Engineering.—To the era 1877-87 the designa- 
tion “ The Advent of Steel in Engineering ’’ can well be 
applied. Twenty years spent by Sir Henry Bessemer in 
experiment and development of his process and the deve- 
lopment also of the Siemens-Martin open-hearth process 
had now rendered commercially possible the use of steel 
for parts formerly made of iron. With boilers constructed 
of steel and with furnaces corrugated, safe working at a 
pressure of 125 1b. per square inch was possible in 1881, 
and by 1887 cylindrical return-tube boilers delivering 
steam at 1601b. pressure had become general practice. 
During this decade forced draught came into almost 
general use with installations for naval vessels. In 
merchant vessels natural draught was universal till 1884. 
The higher steam pressure consequent on the use of steel 
for boilers resulted in the introduction of the triple- 
expansion steam engine to both naval and merchant 
services. The next decade, 1887-97, witnessed the develop- 
ment of the quadruple-expansion engine. In 1894 in the 
** Inchmona,” which was fitted with this type of engine, 
the coal consumption was as low as 1-15 lb. per I.H.P. per 
hour. During 1897-1907 reciprocating steam engines 
had attained their maximum dimensions, and entirely 
different types of engines saw their inception. It was, in 
fact, in 1897 that steam turbines were for the first time 
used by the late Sir Charles Parsons for ship propulsion. 

Turbine Development.—It was in 1904 that a big step 
forward was taken by the Cunard Steamship Company in 
equipping the s.s. ‘“‘Carmania” with a high-pressure 
turbine driving a centre line shaft and exhausting to a 
low-pressure turbine driving each wing shaft. Turbine 
propulsion was also adopted by the British Admiralty for 
the battleship ‘* Dreadnought,” laid down in 1905. Mean- 
while steam pressures for marine boilers were steadily 
rising, 210 lb. per square inch being used generally and 
in some cases 220]b. It was also about this time that 
controversy arose as to the comparative merits of the 
various water-tube boilers which had been installed, 
culminating in the appointment of an Advisory Boiler 
Committee, and the subsequent equipment of battleships 
and cruisers with large-tube boilers of the Babcock and 
Wilcox and Yarrow types, in combinaticn with cylindrical 
boilers. In this period the burning of oil fuel in con- 
junction with coal was introduced. 

The Diesel Engine —An innovation of the first import- 
ance was the completion in 1898 by the M.A.N. Company, 
of Augsburg, of the first successful Diesel motor, and a 
Diesel engine made its first appearance on shipboard in 
1903 in the small Russian tanker ‘‘ Vandal,” equipped to 
ply down the Volga to the Caspain Sea. Another event of 
importance was the advent of reduction gearing in 1909 
with the s.s. ‘* Vespasian,”’ equipped with turbines operated 
at high speed for greater economy of steam, and with 
reduction by gearing to slow-turning propellers for greater 
propulsive efficiency. In 1910 impulse turbines, as 
opposed to the earlier reaction type turbines, were fitted 
in H.M.S. “ Bristol,” and the success of the experiment 
justified the adoption of impulse turbines in naval vessels 
of all classes, beginning with direct drive in the earlier 
installations and continuing with reduction gearing. 

Later Developments.—Amongst the more recent develop- 
ments of significance must be classed the turbo-electric 
drive, which has found its latest expression in the French 
Line’s express liner ‘* Normandie.” As early as 1912, 
however, the U.S. Navy collier “‘ Jupiter ” was fitted with 
a turbo-electric drive for propulsion purposes, the turbines 
being of the impulse type. Post-war years have seen 
considerable increases in pressures and temperatures in 
marine steam installations, which have also produced 
water-tube boilers with forced circulation. The use of 
superheated steam has also led to modifications in the 
design of up-to-date reciprocating steam engines. During 
the years 1927-37 no development has occurred which can 
be regarded as epoch-making. Evidence that it has pro- 
duced ships of progressive design is seen in the motorship 
‘** Prince Baudouin,” the turbo-electric P. and O. liner 
“Viceroy of India,” and the Transatlantic express 
passenger and mail liners ‘“‘ Queen Mary” and “ Nor- 
mandie.” If the coming of the “‘ Queen Mary” cannot 
be classed as epoch-making in the light of marine engi- 
neering development, she is a ship of which Britons 
generally can be very proud. 








Engineering Notes from China. 
(By a Far-Eastern Correspondent). 
New Railways in China. 


THE announcement that the British and Chinese 
Corporation has agreed to advance £7,000,000 for railway 
construction in China is proof that a concern with great 
experience of railways has confidence in the future of 
China. It is generally believed that Dr. Kung, during his 
visits to Britain and other countries, has arranged for 
additional loans for transport and industrial development 
in his own country. During the last two years many 
Chinese officials in responsible positions have made public 
statements concerning the urgent need for increasing 





* Abstract of Mr. 8S. J. Pigott’s Presidential Address, 


Institution of Marine Engineers, September 14th. 





railway mileage in China. The President, Chiang Kai 
Shek, formulated a five-year plan to establish the founda- 
tion of a railway network for the whole country. It is not 
so ambitious as the plan for 100,000 miles of railway 
published years ago by Sun Yat Sen, but it contains more 
practical details and is quite possible of realisation. It is 
noticeable that these plans are for lines running east and 
west, whereas the direction of the lines in existence is 
mainly north and south. In 1936 construction was begun 
on 2000 odd kilometres and the amount required for the 
purchase of construction materials was well over two 
million dollars (Chinese currency). The existing transport 
costs, which are heavy in China, will be much reduced by 
the new railways. The inland provinces, rich in natural 
resources, will be able greatly to increase their foreign 
trade. 


Railways and Politics. 


British engineers in China are anxious beeause 
of the grave dangers to peace, essential for their work and 
to British interests in China, caused by the Japanese 
military forces in the northern provinces. Engineering 
progress is so involved with modern economic and political 
problems that the difficulties facing engineers to-day are 
largely outside of technology in its narrow sense. We are 
compelled to study, not only the technical details that 
affect our plans, but the changing social and political 
factors that have affected almost every part of the world 
and have, to a great extent, been created by new inventions. 
The unfortunate fact was emphasised by the late Sir 
Alfred Ewing in his famous presidential address to members 
of the British Association, and by other intellectual 
leaders in Britain that, although the scientist and engineer, 
by painstaking study and frequently in the face of great 
opposition, have been able to harness, and to a great extent 
control, the forces of Nature, yet the increased power pro- 
vided has often been exploited by others for anti-social 
purposes. The struggle in North China is for the control 
of the railways. More than thirty years ago it was said 
that “the politics of China are railway politics.” The 
inevitable result has been delay in construction of new 
lines. That fact explains the small total mileage of China’s 
railways. International rivalries, and the suspicions and 
intrigues of Chinese officials delayed construction for 
many years during the Manchu dynasty, which collapsed 
in 1912. When the Republican Government was formed 
there was a halt in negotiations with Chinese officials owing 
to the inevitable chaos in the country. Then came the 
Great War, which diverted attention from China. Since 
that date there have been further complications caused 
by civil war in China, and banditry, and the emergence of 
Japan as a Power making claims for special consideration 
in the Far East in general and China in particular. But 
the recent completion of the Hankow-Canton Railway 
was a great triumph of Sino-British co-operation. 


Expert Advice in China. 


At the present time the Central Government of 
China is more unified and stable than at any other period 
since the revolution in 1912. In recent years it has 
obtained expert advice on technical and economic problems 
from various prominent Europeans sent to China by the 
League of Nations. Nearly all of these experts have 
emphasised the great need for increasing railway transport 
facilities in China. Sir Arthur Salter, in his valuable report 
on the economic conditions of China, laid great stress on 
the necessity for the development of railways as the most 
satisfactory way of providing cheap communication. That 
fact is now fully appreciated by the most important 
officials in the Chinese Government. There have been 
great efforts to increase railway mileage during the last 
five years and also to improve existing lines. A great deal 
of the money refunded from the British Boxer Indemnity 
funds has been spent on railways. But much remains to 
be done. At the present time there is in China one mile 
of railway to about 70,000 people and 300 square miles of 
territory. In India there is about one mile of railway to 
8245 people and 44 square miles, while in Soviet Russia 
the figures are 3362 people and 171 square miles. 


The Coal Mines of Shensi. 


It is difficult for people in Britain to follow the compli- 
cations of the Sino-Japanese conflict, but there can be no 
doubt that the immediate objective of the Japanese has 
been the control of the two trunk lines in China, one 
running north and south from Peiping to Hankow, and the 
other running east and west from Tientsin to Peiping. The 
latter line connects with the other north-south railway, 
joining Peiping to Nanking. The Chinese believe that the 
Japanese ambition is, not only to control the railways of 
North China, but to link them up with those of Manechukuo 
and Korea. That will aid the main objective of Japan, 
which appears to be the economic control of the Chinese 
province of Shansi. That province is rich in minerals and 
it contains 51 per cent. of all the coal mines of China. The 
control of railways in North China would also give Japan 
uninterrupted access to the great cotton fields in the 
northern provinces. Recently China has imposed restric- 
tions on the export of cotton to Japan. And the supply of 
cotton, in large quantities at a low price, is essential for 
Japan’s industries. With an experience of twenty-five 
years in the Far East, including many visits to Japan and 
having travelled thousands of miles in China, my sympathy 
is with China in this conflict. The Chinese believe that 
Japan’s control of the northern railways will inevitably 
lead to her conquest of Eastern Asia. With Chinese terri- 
tory divided, the mines of Shansi and the other valuable 
products of a huge agricultural area in the possession of 
Japan, what future is there for Chinese in their own 
country ? And what is the outlook for Europeans in the 
Far East ? And yet, in spite of these anxieties, it is only 
fair to state that Japanese control in North China will 
accelerate the development of the natural resources of that 
huge area and so increase the total wealth of the world. 


Mechanisation in China. 

When these words appear in print the political 
kaleidoscope in the Far Fast will probably present an 
entirely different picture from that reflected in the news- 
papers of the world to-day. But the fundamental causes 





of the jerks that have, in recent years, moved the kaleido- 
scope remain. From the engineer’s point of view the most 
important and rapid change that has eome to the Far 
Fast, in all its long history, is not the emergence of Japan 
into a Power, ambitious to control the whole of East 
Asia, but the complete and almost sudden reversal in the 
mental attitude of the Chinese political and intellectual 
leaders towards applied science. It is, to an old British 
resident in China, such a remarkable fact that it is almost 
incredible. The old moral philosophy, which is the very 
breath of life to the Chinese, has not been discarded. It 
has preserved through many centuries this ancient race, 
if not from attack, from disruption. To a nation of passive 
resisters there has come, almost suddenly, the new belief 
that their whole future depends, not only upon their 
abstract philosophy which preserved them in the past, but 
upon a material reconstruction in China which is possible 
only by the extension, on a large scale, of engineering works. 
The most revered Chinese classical scholar, Dr. Hu Shih, 
never loses an opportunity to urge upon his countrymen 
the necessity of utilising scientific knowledge in order to 
reduce the appalling poverty in the country. ‘* Where 
man has to sweat blood in order to earn the lowest kind of 
livelihood, there is little life left, let alone civilisation,’’ he 
says and adds, “a civilisation to be worthy of its name 
must be built on material progress.”” The leading officials 
in China, including the President, express the same ideas, 
in sharp contrast to the views of the prominent scholars 
and officials of twenty-five years ago. 


Engineering Progress in Japan. 


It is a curious fact that, although by the middle 
of the seventeenth century Chinese scholarship had deve- 
loped a genuinely scientific method of study and investi- 
gation, yet the application of that method was confined to 
books and documents. There was an emancipation of the 
mind, but no equivalent subjugation of the material 
environment of the people. On the other hand, Japan 
achieved a modern civilisation in a short period of time. 
Many readers of this journal have listened to Ewing, 
Ayrten, Perry, or others of that small band of scientists 
whe inaugurated the era of technology in Japan. The 
* Britain of the Far East,”’ in the face of imminent danger, 
went whole-heartedly into the work of equipping herself 
with modern machines and methods of organisation. 
Japan, to-day, has more than ninety institutions of 
scientific and technical research. A great volume of useful 
engineering literature is annually published in the country. 
There are more than 30,000 engineers enrolled in the 
membership of Japanese technical societies. Every year, 
in Tokio, there is an anniversary dinner, attended by high 
officials, in memory of James Watt. Japan has not only 
developed her own natural resources, but has contributed 
inventions and valuable scientific researches for the 
benefit of humanity. The science and technology that 
has transformed Japan will, in time, transform Asia, and 
will bring China and India into the world of modern 
civilisation. China has for centuries been one of the most, 
democratic countries in the world, and in that respect has 
been in sharp contrast with Japan. It is inevitable, in the 
end, that the increase in power production and mechanisa- 
tion in China will enable their democratic system of self- 
government to survive. The political and intellectual 
leaders in China to-day realise that only by encouraging 
technology can they retain freedom for their country. 
They may, for a time, lose control of certain areas, but in 
the course of time they will recover them., That fact is 
realised by the wisest statesmen in Japan. It may lead 
to Sino-Japanese co-operation ,which will be of far greater 
value for world trade than the present hostility. 


In recent months there have been some important 
orders for British textile machinery. The Sung Sing 
cotton mills in Hankow have placed orders for machinery 
to a total value of 1,800,000 dollars (Chinese currency). 
The first order was for 15,200 spindles and this was followed 
by a second order for 20,000. In the same compound with 
the Sung Sing Cotton Mills there is a large flour mill, 
owned by an associated company. A 3800-kW power 
plant supplies the mills with electrical energy. These 
associated companies provide evidence of Chinese indus- 
trial enterprise, for the group owns nine cotton mills and 
eleven flour mills, situated in Shanghai, Wusih, Hankow, 
and Tsinanfu. The combine is due to the ability of Mr. 
T. K. Yung, the most remarkable industrial magnate in 
China. The value of the mills which he controls totals 
65 million Chinese dollars and 8 million dollars a year are 
expended on wages. A staff of 1600 and 40,000 work- 
people are employed. Some 5 million dollars are paid 
annually in taxation to the Chinese Government ; a long 
list of British manufacturers have obtained contracts for 
the equipment of these Chinese mills. Mr. Yung was a 
pioneer of mechanised industry in China when the unsettled 
conditions of the country did not encourage enterprise. 
In Malaya a number of Chinese emigrants have a 
fortunes in the rubber and tin industries, but the oppor- 
tunities in China have been much more restricted. The 
remarkable energy, financial ability, and enterprise of 
Chinese merchants, and their outstanding success in 
Malaya and other parts of the world where there is a 
stable government proves that they are capable of manag- 
ing large industrial organisations. As evidence of the 
faith in British firms which exists in China it should be 
mentioned that when Mr. Yung was asked to sign a con- 
tract, in English, for £47,000 on terms discussed, and agreed 
upon, in Chinese, the British agents suggested that his son, 
who speaks English, should check the terms. The old 
Chinese gentleman replied in his own dialect: “No; it 
is not necessary; you will not cheat me.” The British 
agents in China (The China Engineers, Ltd.) have reason 
to be proud of that statement. These are not the only 
agents for British firms in China that have secured in 
recent months valuable contracts. For the equipment in 
the Chuchow locomotive and repair shops used by various 
Government railways two and a-half million dollars will 
be paid to British firms. In addition, there have been 
several contracts for British turbo-alternators, electrical 
gear, boilers, Diesel engines, electric cranes, &c. The 
main difficulty, just at present, is that of guarantees of 
delivery within a required period. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


A Decline in British Steel Exports. 


British expurts of iron and steel during August 
as given in the Board of Trade Returns showed a marked 
decline when compared with the figures for July. Last 
month the total exports were 201,352 tons, valued at 
£3,910,976, compared with 232,171 tons in July valued 
at £4,468,683, a fall of 30,891 and £557,707. The exports 
of pig iron in August amounted to 13,793 tons, compared 
with 11,923 tons in July, and of the August total 7830 
tons was forge and foundry iron and 5812 tons acid. 
Belgium took 2672 tons, France 2155 tons, and Denmark 
2045 tons. The exports of ferro-alloys were slightly 
lower at 438 tons compared with 539 tons in July. There 
was also a reduction in the exports of general descriptions 
of steel from 9462 tons in July to 8657 tons in August. 
Last month India took 1386 tons, South Africa being 
next with 938 tons. Angles, shapes, and sections were 
exported in August to the extent of 6162 tons against 
6670 tons in the previous month. There was little change 
in the exports of girders, beams, joists, and pillars, which 
reached 2388 tons in August compared with 2272 tons 
in the previous month; but the figures for hoop and 
strip dropped to 3932 tons compared with 5591 tons 
in July. There was also a sharp decline in the exports 
of plates and sheets, fin. thick and over, from 19,258 
tons in July to 15,396 tons in August. Of the latter total, 
2029 tons went to South Africa, 1420 tons to British 
India, 2063 tons to Denmark, and 1496 tons to Holland. 
The exports of plates and sheets under fin. thick declined 
to 8859 tons compared with 9558 tons in July. The 
largest quantity exported was 2686 tons to the Argentine, 
Canada coming next with 1136 tons, and Australia third 
with 1018 tons. The exports of galvanised sheets last 
month amounted to 17,675 tons, against 20,119 tons in 
July, the figures for tin-plates being also down at 33,593 
tons compared with 39,083 tons in the previous month. 
Exports of wrought tubes, which, in July, totalled 24,799 
tons, in August fell to 18,398 tons. There was also a 
fall in the exports of railway material from 26,550 tons 
in July to 23,832 tons in August. The exports last month 
included 19,818 tons of new steel rails and 2270 tons of 
sleepers, fish-plates, and sole-plates. The best customer 
in August was South Africa with 19,302 tons, the Argentine 
being next with 16,088 tons. China was third with 15,872 
tons, whilst Canada took 13,840 tons, India 12,053 tons, 
and Australia 11,077 tons. 


Higher Imports of Iron and Steel. 


The imports of iron and steel into Great Britain 
increased in August by 11,138 tons to 213,421 tons, from 
202,283 tons in July. The value also rose by £167,188 
to £1,981,016, against £1,813,828 in July. There was a 
marked improvement in the imports of pig iron, which 
rose in August to 94,024 tons from 87,243 tons in July, 
the increase being principally due to the arrivals from 
India, which amounted to 25,726 tons last month compared 
with 14,679 tons in July. Other British countries sent 
17,350 tons in August, but the imports from foreign 
countries dropped to 50,948 tons, compared with 66,249 
tons in July. There was a decline in the imports of ferro- 
alloys from 6454 tons to 5202 tons in August. The imports 
of blooms, billets, and slabs showed little change, the total 
being 37,250 tons in August and 36,740 tons in July. Of 
the August total, 13,208 tons came from France, 6731 tons 
from Germany, and 5932 tons from Belgium. The imports 
of sheet bars rose to 10,008 tons in August, against 8231 
tons in the previous month. Angles, shapes, and sections 
were also imported in larger quantities, the total last 
month being 7976 tons, compared with 5028 tons in July. 
The August imports of girders, beams, joists, and pillars 
were lower at 7568 tons, compared with 9478 tons in the 
previous month. Of the August total, 4266 tons came from 


Belgium, 1057 tons from France, and 2245 tons from other’ 


foreign countries. Hoop and strip were imported in 
August to the extent of 4626 tons, against 6841 tons in 
July. There was an increase in the imports of plates 
and sheets, not coated, from 3480 tons in July to 4842 tons 
last month; whilst imports of wrought tubes also rose 
from 2905 tons in July to 311] tons in August. The 
imports of railway material dropped in August to 857 tons, 
against 1147 tons in the previous month. The chief 
supplier in August was Belgium which sent 51,614 tons, 
compared with 38,291 tons in July. The United States 
which came second in August with 44,239 tons in the 
previous month had sent 59,215 tons. The imports from 
Canada in August were 26,770 tons, against 22,054 tons in 
July, whilst India was fourth last month with 25,739 tons, 
compared with 14,725 tons in July. There was also a 
decline in the arrivals from France, which in August 
totalled 19,696 tons against 28,631 tons in the previous 
month. The imports from Luxemburg, however, showed 
a considerable increase at 14,054 tons, compared with 
6755 tons in July. The imports from Germany showed 
little change, the figures being 14,125 tons and 14,366 tons 
for August and July respectively. Swedish imports also 
were approximately the same, the total of 8214 tons in 
August compared with 8520 tons in July. There was a 
slight decline in the imports from Czechoslovakia from 
1075 tons in July to 983 tons in August. 


The Pig Iron Market. 


Business in the foundry pig iron market is 
confined practically to renewals of contracts, but with 
the slackening in the demand from the light castings 
industry and the increase in production shown in the 
August statistics, the position should become somewhat 
easier. The contraction in the requirements of the 
light castings foundries is attributed to the drop in the 
demand for the products used in house building, but so 
far as can be seen this has been largely made up by the 
increased quantities taken by the engineering trades 
for rearmament work. In August the production of 





foundry iron rose by 12,700 tons to 130,700 tons, against 
118,000 tons in July, although the total pig iron output 
dropped to 712,600 tons against 729,300 tons in July. 
The scarcity of foundry iron is particularly acute in the 
Cleveland district and users are working on hand-to-mouth 
supplies, although local deliveries are being supplemented 
by purchases of Midland irons. A little business in Cleve- 
land has been put through for delivery next year at prices 
ruling on the date of dispatch. In the Midlands, the market 
for foundry seems easier than for months past, although 
the whole of the production goes into immediate con- 
sumption and stocks at producers’ and consumers’ works 
alike are practically non-existent. One of the features 
of the Midland trade is the increased request for special 
irons in connection with rearmament work. In Lancashire 
business is confined almost entirely to the replacement 
of contracts, but lately some purchases of Continental 
and American foundry iron have been made. For the 
latter description, however, the prices asked, which range 
from £7 to £7 10s. d/d, have limited the amount of business 
transacted. The market for foundry iron in Scotland is 
severely restricted by the small quantities available for 
delivery this year, and although the light castings industry 
is taking much less iron, this does not seem to have 
relieved the situation to any appreciable extent. A 
noticeable feature of the August statistics was the sharp 
reduction of 29,100 tons in the output of basic iron to 
366,900 tons against 396,000 tons in July. This was 
largely due to the English holidays and reflected the 
temporarily smaller hot metal requirements of the steel 
furnaces which were shut down. There was an increase 
in the output of hematite of 3200 tons to 186,400 tons 
in August, but the production of forge iron, increased 
quantities of which are being taken by the bar iron makers, 
was 1600 tons lower than in July at 14,000 tons. The 
improved conditions which have developed in the market 
are to a great extent due to the increased imports which 
have been arranged by the British Iron and Steel Corpora- 
tion. Cargoes of basic iron have arrived from Canada 
at Middlesbrough and there has been a considerable 
increase in the imports from India. Some purchases are 
also reported to have been made in the United States. On 
the other hand Continental foundry iron which has been 
offered with some freedom has not been taken up very 
readily. The quotation for the latter material is based 
on about £4 17s. 6d. f.o.b., but comparatively few trans- 
actions have been reported. 


British Iron and Steel Production. 


The British Iron and Steel Federation, in its 
statement of production for August, gives the output of 
pig iron as 712,600 tons against 729,300 tons in July and 
635,800 tons in August, 1936. Of the total, 186,400 tons 
was hematite, 366,900 tons basic, 130,700 tons foundry, 
and 14,000 tons forge pig iron. The output of steel ingots 
and castings totalled 987,700 tons in August, compared 
with 1,059,200 tons in the previous month, and 872,700 
tons in August last year. Four furnaces commenced 
operations during August, making the total at the end of 
the month 130, which included one which had temporarily 
been damped down at the Scunthorpe Works of John 
Lysaght, Ltd. Details of the furnaces started up are not 
given in the statement, but, in addition to the one by John 
Lysaght, Ltd., a furnace was put in blast by Pease and 
Partners, Middlesbrough ; one by Shotts Iron Company, 
Ltd., Edinburgh, and one by G. and R. Thomas, Ltd., 
Bloxwich, Staffs. The following table gives the monthly 
average output of pig iron and steel over a period of years, 
and the production for the past six months :— 


Pig iron, Steel, 

tons. tons. 
1913—Monthly average... 855,000 638,600 
1920 Fs vba 669,500 755,600 
1929 a a 632,400 803,000 
1934 + ee ner 737,500 
1935 se Se x net sea ee 821,600 
1936 Be 99 sae” “ees -" eo Oe 982,100 
1937—March ped Tees, uistea AF 9 2 1,109,500 
Am ois) ies; eas’ ae, oe, SERED. -.. 3 
BERG xcs 0s, sve “oue.> wan, ee one en 
i mre Ue 
COPE EER - 1,059,200 
August ... <e -etuene See 987,700 

Current Business. 


It is announced by Ruston and Hornsby, Ltd., 
engineers, of Lincoln and Grantham, that in order to 
meet the increasing demand for Diesel and other engines, 
pumps and boilers, the manufacture of agricultural 
implements at the Grantham works of the firm will 
cease as soon as possible after September 30th. Sir James 
Laing and Sons, Ltd., and J. L. Thompson and Sons, Ltd., 
Sunderland, will each build an oil tanker of 14,000 tons 
for Westfal Larsen and Company, Norway. The engines 
will be supplied by the Wallsend Slipway and Engineering 
Company, Ltd. Greek owners have placed an order for a 
9800-ton vessel with Short Brothers, Ltd., ‘Sunderland, 
and S. P. Austin and Sons, Ltd., Sunderland, have secured 
a contract for two 2300-ton colliers for the London Power 
Company. The engines will be supplied by the North- 
Eastern Marine Engineering Company, Ltd., Wallsend 
and Sunderland. A new sheet mill for stainless steel 
to be installed at the Stocksbridge Works of Samuel Fox 
and Co., Ltd., will be the largest of its kind in this country, 
and will be equipped with four British Timken bearings, 
each weighing over 8000 Ib. and having a capacity equal 
to the largest bearing in the world. Colvilles, Ltd., are 
reported to have sent consignments of coal to the Krupp 
Works in Germany to undergo coking tests. The coal 
was sent direct from the Ross Colliery, Hamilton, in three 
German railway wagons for shipment to the Continent 
on the train ferry at Immingham. Wm. Hamilton and 
Co., Ltd., of Glasgow, have received orders to build two 
mine sweepers for the Admiralty. The machinery will 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 





Export quotations are 
be found on the next page. 


be supplied by J. Samuel White and Co., Ltd., Cowes, 
1.0.W. It is understood that Thos. W. Ward, Ltd., have 
completed negotiations for the sale of the Langloan 
Works at Coatbridge to an industrial syndicate. The 
works, which consist of five blast-furnaces, have been idle 
since 1920. The Department of Overseas Trade announces 
that the following contracts are open for tender :—South 
African Railways and Harbours Administration: Mild 
steel angles, special sections and channels (Johannesburg, 
November Ist); mild steel black bolts and nuts and 
hexagon nuts, nuts, rivets, washers, coach screws 
(Johannesburg, October 5th); bolts, nuts and rivets 
(Johannesburg, October 18th); one 10,000-gallon pressed 
steel tank complete with fittings, one 42,000-gallon 
pressed steel tank (Johannesburg, September 27th) ; 
223 tons of structural steelwork for bridges; flat steel in 
various sizes (Johannesburg, November 8th). Singapore, 
Municipal Water Department: Galvanised wrought iron 
unsocketed tubes, of nominal bore, jin. to 24in., steam and 
gas quality (Singapore, or Pierce and Williams, 1, Victoria- 
street, London, S.W.1, October 25th). Indian Stores 
Department : Delivery between April Ist and June 30th, 
1938, of 2500 bearing plates, approximate weight per 
bearing, 13-78 Ib. (Simla, September 22nd). Montevideo, 
State Electricity Supply and Telephones Administra- 
tion : Supplies of small tools (Montevideo, October 25th). 


Copper and Tin. 


A rather hesitating tone has prevailed in the 
electrolytic copper market during the past week. The 
international situation has exercised a disturbing influence 
and dealings have been characterised by a certain amount 
of nervousness. Consumers are not well covered, but 
for the time being show no disposition to buy forward. 
Continental buyers in particular have concentrated 
upon buying for near delivery. Russia has been the 
principal customer lately and is understood to have taken 
considerable quantities, whilst reports are current of 
large purchases by Japan. Notwithstanding heavy 
Japanese buying early in the year, the market anticipates 
that one result of the hostilities in which that country 
is engaged will be an increase in her requirements of 
electrolytic copper. Consumption in this country is 
maintained at a high rate, although here, as in other 
parts of the world, buying is very largely for near delivery. 
In the United States the market has been quiet, and it 
is understood that during August consumers bought 
54,000 tons for delivery in November. In the London 
standard market prices have fluctuated and the market 
has been unusually susceptible to buying and selling 
transactions. Holders of the metal, however, seem 
by no means anxious to press sales, and it is reported 
that most of the stocks are in strong hands. Speculation 
has been of small proportions for some while, and in the 
present uncertain conditions this market is scarcely likely 
to attract operators.... No fresh development of 
importance has occurred in the tin market and prices 
have moved within narrow limits. American consumers 
have bought fair quantities at intervals, but this has not 
been reflected in an advance in prices such as often takes 
place when substantial buying develops from this source. 
Consumption in Europe also is well maintained and the 
outlook seems satisfactory. Speculation, however, is 
practically dead, since, with the market so much under 
control, few operators care to take a view of the position. 
Supplies are not particularly free, and it is not anticipated 
that the end of the month’s statistics will show any 
important increase in the quantities available. The effect 
of the Far Eastern hostilities upon the supplies of Chinese 
tin is still in doubt, but it seems inevitable that problems 
of freight and insurance will tend to raise prices. 


Lead and Spelter. 


Uninteresting conditions have ruled in the lead 
market and this week prices have shown a tendency 
to recede. The industrial demand remains satisfactory. 
although, for the time being, it is not so insistent as it 
was in May and June. The electrical trades, however, 
are still taking good quantities, and the cable makers 
have a considerable amount of work in hand and will 
require large supplies of lead for some time to come. In 
general, the large consumers continue to take regular 
deliveries and are expected to do so for the remainder 
of this year. The smaller consumers, however, are 
purchasing their supplies on more hand-to-mouth. lines 
and are probably encouraged in this course by the rather 
uncertain undertone which has developed in the market. 
This accounts to a great extent for the persistent demand 
for small parcels for nearby delivery. It is probable 
that consumers are not well covered, but the general 
view seems to be that production is increasing and that 
the peak of the demand arising from the rearmament 
programme has been reached, if not passed. On the other 
hand, the lead market is often quiet at this time of the 
year, the industrial demand usually developing greater 
strength later in the autumn. Arrivals this month are 
likely to be normal and should be easily absorbed by 
the market.... Im common with other non-ferrous 
metals rather an easier tone has prevailed in the spelter 
market. The situation in the United States continues to 
exercise a steadying influence, since, whilst tightness 
rules on the other side of the Atlantic, a substantial fall 
in values in Europe would probably Icad to heavy ship- 
ments to that country. It is an indication of the stringeney 
in the American market that at the end of August the 
stocks had been reduced to 11,227 tons. More speculative 
interest has been shown in spelter than in other metals 
of late, and this has helped to maintain prices. Whilst 
supplies of ordinary brands remain sufficient for all 
requirements in this country, the scarcity of high-grade 
metal continues, and it is possible that it will become 
accentuated as a result of labour troubles in the Norwegian 
electro-chemical industry. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. Export 
(D/d Teesside Area) 
N.E, Coast— £ sa. d. £°s. d. 
Hematite Mixed Nos.* te Sk et os 
9 No. 1 SB: DB — 
Cleveland— (D/d Teesside Area) 
WOR ities ott Oy Be Bis 6 2 6 
No. 3 G.M.B. SB Oi ais 6 0 0 
No. 4 Foundry sont ae DS OSS 519 0 
Basic (Less 5/— rebate)... 5 0 0 —_ 
MipLanps— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry... 5 6 0... «6. -- 
= Forge coe Deer®...e, — 
Basic (Less 5/— rebate)... 5 0 0... _ 
Northampton— ; 
Foundry No. 3 S23 S. _ 
PD Senn, lowe, een an ME Ws _ 
Derbyshire— 
No.3 Foundry... ... 5 . _ 
Forge 6S. 2- @). _ 
ScoTLanp— 
Hematite, f.o.t.furnaces* 6 3 0.. — 
No. 1 Foundry, ditto ... 515 6.. == 
No. 3 Foundry, ditto ... 513 0.. — 
Basic, d/d (Less 5/-rebate) 5 7 6... ... — 
N.W. Coast— (é 3 0d/d Glasgow 
Hematite Mixed Nos.* 8 6 ,, Sheffield 
614 6 ,, Birmingham 
* Less 5/— rebate. 
MANUFACTURED IRON. 
Home. Export. 
Lancs. aND YORKS.— i o ts. & 
Crown Bars ..5 @.. — 
Best Bars 13 15 0... —_ 
MipLanps— 
Crown Bars ... a $8. — 
e Marked Bars (Staffs. ‘fs 1515 0.. —_ 
No. 3 Quality... 1112 6.. _ 
No. 4 Quality... 2 2 6. _ 
ScoTLanD— 
Crown Bars 13 15 0.. i3 -6 ® 
Best... ... 465 0. 13 15 0 
N.E. Coast— 
Crown Bars er ie 13 5 0 
Best Bars oer © va See 13 15 0 
Double Best Bars hs. a Ree 145 0 
NORTHERN IRELAND AND FREE StTatTeE— 
Crown Bars, f.0.q.... ie Fe &.... _ 
STEEL. 
Home. Export. 
LonpoN aND THE SourH— £ s. d. £ s. d. 
Angles ... | Me pote 10 12 6 
Me ces, «mae? race ssce a a ee 1112 6 
Joists te i a 10 12 6 
Sicietale.; sed ee a 10 17 6 
Rounds, ain. aha up 13.13, @ .. 1112 6 
* under 3in.* ... 12 0 6.. 1l 0 0 
Flats, under 5in.* 2 0 6... a 28 @ 
Plates, in. (basis) im 2 6... i 68 8 
ial oa 1118 0.. 1l 5 0 
on fin. ... 12:3 @ 1110 0 
es fsin. . 2 8 @.. 1115 0 
Un. in. to nininib fi 
6 Ibs. per sq. ft. (8-G.) 12 10 0 .. 12 10 6 
Boiler Plates, gin. Zs" 2 .. 12 2 0 
Nortu-East Coast— £ s. d. £ s. d. 
Angles [. 10 12 6 
Tees... 12 0 6.. 1110 0 
Joists ; oe oe Bee 10 12 6 
Channels... Seg a SB Se.. 10 17 6 
Rounds, 3in. and up 13 0 6... 1112 6 
a under 3in.* a iS 66 .. ll 0 0 
Piates, jin. (basis) am 8 ©... ll 0 0 
— * “ae 11.48. 9... 11 5 0 
- tin. 11 26 =-@.. 11 10 0 
wi fein. tS ja ae 1115 0 
frin. to and inel. 
ge per sq. ft. (8-G.) 12 10 0... 210 0 
Boiler Plates, jin. ae ae Oe 5: is. "9 
MIDLANDS, AND LEEDS AND DisTRICT— 
£ s. d. £ G28 
Angles oe pe 10 12 6 
Tees... 28: Gs 6... 1112 6 
Joists - By, Oy 6. 10 12 6 
Channels.. << ire a ee 10 17 6 
Rounds, 3in. ante up 12 0 6.. 11 12 6 
ni under 3in.* i 26: @. 2 ll 0 0 
Flats, 5in. and under* 1118 0.. ll 0 0 
Plates, jin. (basis) 1110 6.. ll 0 0 
éos ay on 1115 6.. 11 5 0 
fe tin. if; 6.8... 1110 0 
hae 1S. BG... 1115 0 
fin. to oa fait. 
ser per sq. ft. (8-G.) 12 10 0 .. 12 10 0 
Boiler Plates, jin. we O48 s* 3° 6 





Current Prices for Metals and Fuels. 








purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
Guiascow anv District— & end; £9. d. 
Angles asa EB Oi 10 12 6 
Tees... i ee a ee 11 12 6 
Joists Oe) Ne OR les 10 12 6 
Channels.. ep ° ee ee, 10 17 6 
Rounds, Sin. ond oe Re!) SE RE 11 12 6 
* under 3in. 1118 0O*.. M0 6 
Flats, 5in. and under ... 11 18 0*.. ll 0 0 
Plates, #in. (basis) ll 8 0O ll 0 0 
co a igileec: 1113 0 1l 5 0 
3 fin. ... 1118 0 1110 0 
” yin. ... 12 3 0 11 15 0 
Un. fin. to and ry 
6 Ibs. per sq. ft. (8-G) 12 10 0 12 10 0 
Boiler Plates, jin. 11 18 0 13 3 6 
South Wares AREA— Lom @ 2 geod 
Angles 3 ee 10 12 6 
Tees... - 83o"8 11 12 6 
Joists ae 10 12 6 
Channels... ri SG 10 17 6 
Rounds, 3in. and up «33 0 6 11 12 6 
»» under 3in.* 1228. :@- ll 0 0 
Flats, 5in.and under* ... 11 18 0 .. a oh | 
Plates, jin. (basis) 1110 6.. 11 0 0 
oot AE 2. ORGIES, 11 5 6 
” tin. cas, pase” OO ae 11 10 0 
co. Sieh cs eee 1115 0 
Un. in. to and inel. 
6 Ibs. per sq. ft. (8-G) 12 10 0... 12 2 6 
IRELAND—F.0.Q. Betrast. Rest or IRELAND. 
So: & 5 2. & 
Angles kk, lt 8 0 
Tees.. a se a ee 12 8 0 
Joists niet AO xx 11 15 6 
Channels. . = ri hy en eee 1113 0 
Rounds, Sin. and up aS" Bobs: 12 8 0 
me under 3in.* ~ 9 26: 10 16 0 
Plates, jin. (basis) eas @: 2: 1115 6 
” fein. ... é tae ee ae 12 0 6 
i ES ee Ry Ss 12 5 6 
ee oe oe asl 101 & 12 10 6 
Un. fin. to es inel. ae Tees 12 5 6 
*Rounds and Flats tested quality ; Untested 9/- less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. $ «4. “a. a; 
11-G. to 12-G., d/d MeO... cfted. NR: 9 
13-G., d/d Bar. ee! ie. wh Ae ne 1410 0 
14-G. to 20-G., d d aed ©... -. heb. 06. 16-9 
21-G. to 24-G., d/d  RORS. O05: cae bee, 0:8 
25-G. and 26-G.,d/d ... 16 10 0. ..-f.0.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.o.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s.d. Export. Basis— £ s. d. 
4-ton lots and up... 19 10 0 26-G.and heavier 18 15 0 
z-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Under 2 tons . 21 2 6 30-G. and lighter 20 15 0 
Export ; India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.o.q.; General, £18 15s. f.o.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. Od. to 26s. Od. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


Billets. 100-ton lots and over. 35 to 100 tons, 5/- extra; 
less than 35 tons, 10/- extra. £ sa. d. 
Soft (up to 0-25% C.), untested ... ... «-- at Ss 
* os tested ... SF56 
Basic (0- 33% to 0-41% C.) “ 812 6 
e Medium (0-42% to 0-60% C.).. 9 2 6 
» Hard (0- 61% to 0- 85% C.) 912 6 
” » (086% to 0-99% C.) 10 2 6 
” » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. ee 0 3 6 
eo ie ee er re ee 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder.. 8/74 to 9/74 per Ib. 
Ferro Tungsten 8/6 to 9/6 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £24 7 6 7/6 
= »  §6p.c. to 8 p.c. £24 0 0 7/6 
J » 8p.c. to 10 p.c. £24 0 0 7/6 
~ » Max. 2 p.c. carbon £36 0 0 11/- 
” ” » 1 p.c. carbon £38 5 0O 11/- 
” oa »  9-50p.c.carbon £41 0 0 12/- 
” ” »  ecarbon-free ... 1/- per lb. 
Metallic Chromium.. 2/5 per Ib. 


£18 15 Ohome 
£12 0 Oscale 5/- p.u. 
£17 0 Oscale 6/- p.u. 


Ferro Manganese Bian 16] p.c. 
»  8ilicon, 45 p.c. to 50 p.c. 
75 p.c. . 


” ” 


» Vanadium .. 12/8 per lb. 
» Molybdenum 4/9 per Ib. 
Titanium (carbon- tee) 9d. per Ib. 
Nickel (perton)  ......... £185 to £190 per ton. 
a 8/6 to 8/9 per lb. 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 
(Official Prices, September 15th.) 


Correr— 
SP ee £54 ll 3to £54 12 6 
Three months ... £54 12 6to £54 13 9 
Electrolytic oa . £61 0 Oto £62 0 O 
Best Selected nam d/d Bir- 
mingham .. £61 15 O 
Sheets, Hot Rolled £93 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... Idd. 14d. 
»  Brazed (basis) l4d. 14d. 
Brass— 
Ingots, 70/30, d/d Birmingham £50 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 124d. 124d. 
»  Brazed 144d. 144d. 
Tin— 
Cash ... £264 7 6 to £264 12 6 
Three months ... . £263 15 Oto £264 0 0 
SPELTER— 
One cv'*... -. £2117 6to £21 18 9 
Three months are 1. Soa see 3.6 
Leap— 
Ce ey Pe . £21 2 6to £21 3 9 
Three months ... . £31 2 6Gto £21 3 9 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.o.b. Grangemouth)— Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell ) + 21/6 
IN ine ise) nse ese nee, fate sim se 24/- 

AyRSHIRE— 
(f.0.b. Ports)—Steam ... 21/6 to 22/- 
FIresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . wot 21/— to 21/6 
Unscreened Moviestien 20/- to 21/- 
LoTHIANS— 

(f.0.b. Leith}—Hartley Prime 20/ 
Secondary Steam ... ee 19.6 
ENGLAND. 

SoutH YorkKsHIRE, HuLtt— 
B.8.Y. Hards... 22/6 to 23/- 
Steam Screened 20/- to 20/6 
NorTHUMBERLAND, NEWCASTLE— 
Blyth Best sve 21/6 to 23 6 
a ee esa 21/- 
» Best Small... 18/6 
Unscreened 21/- to 22/- 
DurHAmM— 
Best Gas... ... 22/- to 22/6 
Foundry Coke 40/- to 50/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 — 
South Yorkshire ‘ pit l~ to 27/6 — 
Seconds ... 2/- to 24/- — 
CarpiIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty aia 25/- to 26/- 
Best Seconds sb 25/- to 26/- 
Best Dry Large 25/- 
Ordinaries .. 26/- to 26/- 
Bunker Smalls 19/- to 20/- 
Cargo Smalls ... 17/6 to 18/6 
Dry Nuts 27/- to 29/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 
Patent Fuel ... 26/- 
SwansEA— 
Anthracite Coals : 
Best Large ... . ; 38/— to 41/- 
Machine-made Cobbles_ 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 27/6 to 35/- 
Peas oe ont 21/- to 26/6 
Rubbly Cul:n... 15/- to 16/9 

Steam Coals : 

20/- to 25/- 


Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 
Per Gallon. 
34d. 
4}d. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Of}... oes 
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French Engineering Notes. 


(From our own Correapondent in Paris.) 
Labour Complications. 


THE past month was a holiday period for the 
great majority of workers in the engineering trades and 
most of the works were temporarily closed, so that a 
general absence of labour agitation left an impression 
that the situation hed become normal again. It was 
nevertheless feared that a resumption of business after 
the holidays would see a further diminution of activity 
which might revive labour discontent and bring to the 
fore problems the solution of which had already been 
made clear by arbitrators’ awards. These judgments 
acknowledged the responsibility of employers for the 
conduct of their works and consequently their right to 
dismiss men for grave breaches of discipline or when there 
was no employment for them. It is for these reasons 
that further occupation strikes have broken out. At the 
Simea motor car factory at Nanterre, near Paris, the 
number of hands had to be reduced on account of a 
shortage of work, and the men were particularly incensed 
at the dismissal of a union delegate for assaulting an 
engineer. The attributions of shop stewards are strictly 
defined in collective contracts and by arbitrators’ awards, 
but the unions will not accept these limitations. They 
manceuvre for the election of their own delegates, whose 
object is to maintain the authority of unions within the 
shops and see that the full rights of workers claimed by 
the unions, in opposition to the arbitrators’ limiting 
interpretations of those claims, are enforced. They will 
not accept dismissals, and they make the situation still 
more serious by holding out for the illogical and illegal 
principle that men have a right to their jobs and cannot 
be dismissed except by decision of a tripartite commission 
composed of representatives of employers, the union, and 
the Government. Such commissions do not exist for 
that purpose. At the Simca factory the men were in occu- 
pation for more than a week and the employers refused 
to enter into negotiation with them until the factory was 
vacated and order restored. In another case, employers 
paid the men for their holidays and informed them that, 
in consequence of a decline in business, the hours would 
be reduced on a resumption of work, and when this was 


done the men struck for the full forty hours’ pay. At a 
State armament factory a strike was declared for the 
reinstatement of two men who had been dismissed. In 


the colliery industry the Minister of Labour authorised 
coalowners to work the mines six days a week for four 
months in order to make up for the lessened production. 
Any change in working conditions had to be accepted 
by the men’s union, which required that additional 
hands should taken on under its own control, that 
certain changes should be made in the underground 
organisation, that the colliery plant and equipment should 
be improved, and that some wages should be raised. Coal- 
owners naturally rejected this interference. 


The Industrial Organisation. 


A first move in carrying out the scheme of 
industrial organisation has been made by the Govern- 
ment, which has sent long communications to the General 
Confederation of Employers and the General Confedera- 
tion of Labour with the object of bringing them together 
for an amicable adjustment of the differences that exist 
between masters and men. In the latter communication 
Monsieur Camille Chautemps makes an appeal to the 
C.G.T. to put an end to agitations that stultify the social 
legislation for improving labour conditions, and announces 
that discipline and obedience to law are necessary in view 
of the plans which the Government has in hand for the 
further benefit of workers. The C.G.T. replies by repeat- 
ing its own programme which deals with such matters as 
the employers’ right to discharge men, and the union’s 
control over the supply of men, which employers refuse to 
On the other hand, the Employers’ Confedera- 
tion states that it is unable to make any proposals so 
long as the men continue to violate contracts, and it 
can only reply to suggestions submitted by the Govern- 
ment. The breach between the two confederations of 
employers and labour is as wide as ever. Employers 
will have nothing to do with the C.G.T., which has made 
no concession and is bent upon legalising claims that are 
the main causes of the present illegal strikes. As things 


be 


discuss. 





are at present, there appears to be no possibility of a 
compromise that will ease an acute labour situation. It 
is seriously concerning engineers. The Confédération 


des Cadres de l’Economie Frangaise, which was formed 
some time ago to combine all those in authority in works 
and factories, has issued a manifesto declaring that the 
labour troubles are due to a majority of workers being at 
the merey of an organised minority. 


Charcoal Suction Gas Lorries. 


A decree has been published requiring that 
ull subsidised transport services for passengers and 
goods shall run at least 10 per cent. of the omnibuses 
and lorries on charcoal or wood suction gas when 
the number of vehicles in service is ten or more. 
As practically all the transport services throughout 


the country are subsidised, the use of wood as a fuel 
for heavy vehicles will, in time, be established on a large 
scale. The object of employing wood as a fuel is three- 
fold, for the Ministry of Agriculture seeks *to make the 
fullest use of forest products, the Government desires to 
limit the importation of oils, and the War Ministry offers 
every inducement to owners of lorries and tractors to 
adapt them for running on charcoal for purposes of 
national defence. An intensive propaganda in favour of 
wood fuel has been accompanied by a steady improve- 
ment in suction gas plants, and while wood refuse brings 
down the fuel cost to a minimum, the necessity of eliminat- 
ing pyroligneous acid nearly always results in a change 
heing made to charcoal or calcined wood. The drawbacks, 
particularly maintenance costs, that have to be set off 
against the fuel economy have so far prevented any great 
expansion in the use ‘of suction gas plant, except in 
forestry areas where the fuel costs practically nothing, 
and as the decree rendering its use compulsory for sub- 
sidised services will only become effective two years 
hence, the delay is obviously intended to encourage 
makers of charcoal suction gas plants to perfect them. 





The Shortage of Engineering 
Draughtsmen. 
(By a Correspondent.) 


THE shortage of skilled engineering draughtsmen, in 
so far as it affects aircraft manufacture and the rearma- 
ment programme generally, has been discussed in the 
House of Commons and ventilated in the daily Press. 
It is not so generally realised, however, that this shortage 
is perhaps equally serious in the general engineering 
trades, and is being aggravated by the boom in armament 
manufacture. 

That this shortage of draughtsmen would have occurred 
even without the incidence of rearmament is probable, 
and to understand this present shortage one must go back 
to the “ slump ”’ years. 

During these years the engineering industry, and 
the heavy industries in particular, were badly hit, and 
draughtsmen were dismissed in their thousands. Most 
of these men drew no State unemployment pay. 

Now, the average draughtsman is an adaptable man. 
The nature of his work makes him use and develop his 
common sense. He has to make decisions as to the best 
and most economical way of doing things a dozen times 
a day. His five or six years’ apprenticeship gives him an 
insight into other phases of engineering, and the system 
prevailing in his particular office forces him to adapt his 
ideas to suit a particular routine. In other words, the 
average draughtsman is better equipped than most men 
for entry into other business spheres. 

That many draughtsmen did leave their profession is 
certain. In one particular drawing office, well known 
to the writer, the staff was reduced from well over a 
hundred employees to twenty, including all section leaders. 
Of these dismissed men the subsequent actions of some 
are known to the writer. One became divisional organiser 
for a firm of brush manufacturers using house-to-house 
salesmen; one obtained a good position on the service 
staff of a firm manufacturing automatic machines; one 
is now operating a grocery business at a profit—and yet 
another set up as a herbalist ! 

It is, however, the coincidence of the rearmament pro- 
gramme and the revival in engineering which is the cause 
of a great deal of the shortage of draughtsmen. Aircraft 
manufacturers, in particular, being paid on a “ cost plus 
percentage” basis, are offering large wages to men 
unversed in aircraft technique, and there has been a 
steady flow of men from the general engineering trades 
into the aircraft business. Jig and tool draughtsmen, in 
particular, are leaving their old firms for well-paid posts 
with aircraft and armament manufacturers. This is 
unfortunate, as many firms engaged in light engineer- 
ing are having to hold up their new models. Firms 
making electrical household goods have been very hard 
hit by this lack of jig and tool draughtsmen. 

Employers are finding that in order to keep their 
own men, and as an inducement to newcomers, they are 


having to offer increased wages. Generous pension 
schemes are also being introduced by many firms. Even 
these inducements will not keep some draughtsmen 


who see an opportunity to enter a new and prosperous 
branch of their profession, 

It is significant, also, that the Association of Engineering 
and Shipbuilding Draughtsmen has recently modified 
the rates laid down for its members by an all-round 
increase of £25 per annum. The Association has also 
completed negotiations recently with the Employers’ 
Federation whereby draughtsmen are to be paid for 
systematic authorised overtime. This will relieve the 
situation a little, especially during vacational seasons, 
but imposes an additional financial burden upon the 
engineering employer. 

The methods adopted by engineering firms to combat 
the lack of skilled draughtsmen are, perforce, very limited. 
No machine can do a draughtsman’s work——-men must 
be found. Any idea tor cutting down the work is, of 
course, welcomed, but the fact is that for years past 
employers have been trying to reduce the cost of drawing. 
The very fact, however, that in modern workshops new 
methods have enabled a large amount of unskilled and 
semi-skilled labour to be used, means that drawings 
must be clear and accurate. Nothing can be left to the 
imagination of the man in the shops—every dimension 
must be there plainly for him to see. 

To obtain men employers are having to accept draughts- 
men who have had little or no experience of their par- 
ticular class of work, and, with drawing cffices being run 
on present-day complicated systems, the training of 
these men is a costly business. This becomes more 
apparent when it is realised that with the difficulty of 
obtaining special material, the drawing offices are having 
to adhere rigidly to their own standards. New men have 
to be instructed as to the scope of these standards, the 
method of calling for the material, and all the little 
complications which prevail in any office system. 

Another method by which employers are trying to 
obtain the necessary draughtsmen is by the promotion 
of young men from the shops to do detail work. These 
men, at least, have some knowledge of the system, and 
have attended technical evening classes. This method, 
however, is not regarded with favour by the works 
management, as it, too, is feeling the pinch. These young 
men must be placed in the care of senior men, and, at 
first, more time is lost than gained. Generally speaking, 
this drafting of juniors from the shops is viewed very 
tolerantly by the senior men of the oftice, and in time the 
young recruits become useful. It is usually found that 
men transferred from the tool-room into the jig and tool 
drawing office are successful. This is probably because 
these two departments are in close touch with each other. 

And what of the future? Any improvement in the 
situation must be very gradual. The flow of draughtsmen 
to the aircraft and armament manufacturers will probably 
continue for some time. Much experimental work is 
being done by these firms, and every experiment, par- 
ticularly if successful, means new designs and more 
draughtsmanship. Orders are pouring in to all classes 
of engineering firms, and delayed deliveries are certain. 
The drawing office manager has one consolation—with 
deliveries of raw material well behind, his is not the only 
department that is failing to keep dates. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications — be obtained at the Patent Office, 
Sale 'B. Branch, 25, & , Chancery-lane, W.C.2, 
ls. each. 

The date os given is the date of application ; the second date, 
at the end of the nt, ts the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 
470, vig February 5th, 1936.—FvELs ror Hravy-o1n ENGINEs, 
W. Johnson, 47, Lincoln’s Inn- fields, London. 

This invention is concerned with heavy, viscous oils for use in 
Dieselengines. Such oils may require heating before they can be 
pumped and are liable to choke the piping. The inventors 
consequently add to the fuel substances which prevent or 
suppress the deposits caused by polymerisations, condensations, 
and oxidations. As such substances may be mentioned in 
particular those which react with the most unstable bodies in the 
fuels and form polymerisation products which remain in stable 
solution in the high molecular fuel, or which form with the 
latter a new stable solution. Those substances are also suitable 
which react with atmospheric oxygen with the formation of 
soluble substances and in this way prevent any injurious reaction 
of atmospheric oxygen with the fuel, i.e., the formation of 
deposits. Asanexample: An extract rich in resins and asphalts 
which is solid at ordinary temperature (obtained by pressure 
extraction of mineral coal by means of a mixture of tetra- 
hydronaphthalene and crude phenol as solvent under a pressure 

of 200 atmospheres and at a temperature of 380 deg. Cent.) 
exhibits, after storage for about four days, by heating a black 
residue which ean no longer be liquefied. If 1 per cent. of 
spruce wood tar or juniper tar be added to the extract imme- 
diately after its preparation, no residue can be observed by 
heating even after several weeks.— August 5th, 1937. ° 


LECTRICAL APPLIANCES. 


469,978. May 15th, 1936.—Quvuarrz to Meta Jornts, The 
General Electric Company, Ltd., Magnet House, Kingsway, 
London, W.C.2. 

This invention relates to gas-tight seals between quartz and 
metal, and rests on the discovery that if a quartz surface is 
covered with tungsten powder and heated in contact with the 
powder to a temperature of 1500 deg. to 1600 deg. Cent. for a 
period of 10 to 15 minutes, the quartz will soften sufficiently 
to enable the points of the small tungsten crystals to embed 
themselves in the quartz and yet will not soften so far that the 
quartz body loses its shape. The sintering process is, of course, 
to be conducted in neutral or slightly reducing gas to prevent 
oxidation of the tungsten. A mixture of nitrogen with 1 or 2 per 
cent. of hydrogen is suitable. The solder used in the second 


N°469,978 











step must wet both the layer on the quartz and the metal 
member, but preferably it does not form an alloy with either. 
If the metal member is of iron or its alloys (which is suitable if 
the seal is to be in contact with mercury vapour), the solder 
may be silver or copper or their alloys. The seal carries the 
leading-in conductor A through the quartz member B, which 
has a hole fitting it closely. The part of the quartz member 
surrounding the hole is coated, as aforesaid, with the layer oi 
sintered tungsten C. A metal cap D through the end of which 
the lead is soldered or welded, fits over the coated quartz and 
is soldered to it by the solder E. As the cap contracts after the 
soldering operation, it grips the quartz and thus tends to 
preserve the seal. In order that the gripping should not break 
the es the walls surrounding the hole must be relatively 


thick.— August 6th, 1937. 
TRANSMISSION OF POWER. 
469,719. February 2nd, 1937.—Universa:. Joints, Rhein- 


metall-Borsig Aktiengesellschaft, 125, Ulmonstrasse, Diissel- 
dorf, Derendorf, Germany. 

This is a Hooke’s joint with no loose parts. The drawing 

shows the end of one of the shafts with its jaws A, which have 
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large holes bored in their ends. The cruciform connecting piece 
B is threaded into these holes, and the bearing caps C put in 
place. Pasty metal is then forced into the grooves D through the 
hole E and, setting, locks the caps in place.—/uly 30th, 1937. 


FURNACES. 


470,084. February 8th, 1936.—-Brignt ANNEALING METALLIC 
Srriv, Birmingham Electric Furnaces, Ltd., A. G. Lobley. 
and G. E. Robiette, Birlee Works, Tyburn- stake Erdington, 
Birmingham. 

This is a furnace for the continuous annealing of bright strip 
metal, and the invention is concerned with the assurance that 
the strip does not become abraided as it is drawn through the 
furnace. The stock of strip A is drawn through the furnace B 
and cooling chamber C on to the swift D. In its passage it lies 
on the top of an endless band E of similar strip driven by the 
pinch rolls F F. The strip to be annealed is driven by an 
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exactly similar set of rolls G G, so that there is no relative move- 
ment between the two strips. Hand-operated pressure relief 
gear H is provided for the rolls, so that joints in successive 
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lengths of strip can be passed through without damage. 
tuqust 9th, 1937. 
LOCOMOTIVES. 
470,066. February 3rd, 1936.—SpPrRING SusPENSION BUCKLES, 


D. R. M. Yates, Highclere, Chislehurst, Kent. 

The inventor complains that the usual method of shrinking 
buckles on to the laminated springs of locomotives not only 
stresses the buckle unduly, but is also liable to spoil the temper 
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of the sprmg. So he makes the buckle of two U-shaped pieces 
as shown in the illustration, which are assembled cold and 
welded together at A A. The leaves of the spring are positioned 
by the pin B and clamped down by a device in the space C which 
is not described.— August 3rd, 1937. 








BUILDING. se ome : 
the coal floats. Such a liquid is made by adding to the water 
469,716. January 4th, 1937.—CoNcRETE PILEs, Handel- 
maatschappij J. De Wit and Zonen N.V. and J. De Wit, 
of Statensingel 124, Rotterdam, The Netherlands. N°470,062 
Concrete piles are formed in situ by first driving a steel tube A, 4 
furnished with a head B. The head has a conical top on which S 
a cage C of reinforcing rods is placed. When the tube has been = 
600} 
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driven to the required depth a charge of concrete is dropped 
down and driven out by the monkey. This forces forward the 
head B and splays out the reinforcement C, as shown in Fig. 2. 
The tube is drawn up a little, the pile reinforcement E put in 
place, more concrete added, and the process repeated as shown 


in Fig. 3.—July 30th, 1937. 
METALLURGY. 
$69,954. February 5th, 1936.—ALuminium ALLoys, J. Stone 


and Co., Ltd., Deptford, Kent ; A. J. Murphy, “‘ Lingmell,” 
The Chenies, Petts Wood, Kent, and 8. A. E. Wells. 86, 
Atbara-road, Teddington, Midd. 

This invention comprises improvements in aluminium alloys 
and the production thereof and is particularly concerned 
with light alloys of aluminium employed for articles such as the 
pistons of internal combustion engines. As an example, 
one advantageous range for an aluminium alloy contains 
copper 0-5-5-0 per cent.; cobalt, 0- 5-3-0 per cent.; magnesium, 
0- 1-2-5 percent.; iron, 0- 2-2-0 per cent., and silicon, 10-15 per 
cent. After a two-stage heat treatment, this alloy has been 
found to have a coefficient of thermal expansion no higher than 
that of a binary aluminium-silicon alloy, and to possess high 
tensile strength and an exceptionally high degree of hardness 
at the ordinary temperature. This high degree of strength and 
hardness is also effectively retained at the elevated tempera- 
tures imparted to the pistons of internal combustion engines, 
while the hardness is recovered in an effective degree on return- 
ing to the ordinary temperatures after exposure to the elevated 
temperatures._—A ugust 5th, 1937. 


MISCELLANEOUS. 


469.735. January 29th, 1936.—THxe Destructive Hypro- 
GENATION OF DISTILLABLE CARBONACEOUS MATERIAL, H. E. 
Potts, 12, Church-street, Liverpool. 

In the hydrogenation of coal it is necessary to pass the products 


liquids and solids from the gases. 


agitation. 
pump, so the inventors produce a pulsating movement as indi- 
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cated in the diagram and use connecting pipes of such a large 
capacity that the hot liquor never reaches the working parts. 
The broken lines show an alternative connection which produces 
a swirling action in the catch pot.—July 29th, 1937. 
469,725. March 9th, 1937—FLancre Jornts, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

In order to economise in weight and space in such joints 
as those of high-pressure turbine casings, the flanges are p 
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together by cramps A instead of bolts. The cramps are heated 
by electrical elements B and put on hot. They are prevented 
from slipping out of place as they cool by taper pins C.—July 
30th, 1937. 


470,062. February 6th, 1936.—CLEANrING Coat, International 
Combustion, Ltd., Aldwych House, Aldwych, London, 
W.C.2, and G. W. Davidson. 

This invention is concerned with separating coal from shale 
and dirt, and similar mineral separation operations, by means 
of gravity in a stream of liquid. The liquid is a dispersion of 
solids in water of such a consistency that the shale sinks and 

















shale, pyrites, and other impurities extracted from the coal, 
having a specific gravity of about 3-4 and ground to a mesh 
of minus 200. The resultant liquid slurry has a specific gravity 
of 1-4. To this slurry there is added a flocculating agent known 
as ‘“B4” to the extent of 4 c.c. of a concentration of 20 per 
cent. of the agent, to 100 grammes of solids. The curve A 
represents the rate of deposition in the fluid without the agent, 
and the curve B with its addition.—August 6th, 1937. 


470,081. February 7th, 1936.—MortTor Fvuets, Anglo-Iranian 
Oil Company, Ltd., of Britannic House, Finsbury-circus, 
London, E.C.2, and A. E. Dunstan. 

This invention relates to the reduction of di-isobutylene to 

iso-octane by which a substance is produced that is adapted 

for use as a liquid fuel, and especially for use as a non-knocking, 
non-gumming motor fuel or constituent of motor fuel. In 
carrying the invention into effect, hydrogen gas is first passed 
over ferric oxide in granular or pelleted form or supported upon 
or incorporated with an inert carrier, the gas being heated to 
a temperature between 300 deg. and 500 deg. Cent., whereby 
the ferric oxide is reduced. The catalyst thus prepared is then 
used in the process of reduction. The hydrogen is mixed with 
the vapour of the olefine to be reduced, such, for example, as 
di-isobutylene and the mixture passed over the prepared catalyst 
at an operating temperature within the range of 240 deg. to 
350 deg. Cent., and preferably near the lower end of the range, 
and at a pressure that may lie between 500 1b. and 3500 lb. 
per square inch. The hydrogen and the vapour are in such 
determined proportion of vapour to hydrogen that the partial 
pressure of the di-isobutylene is from 2 to 10 per cent. of the 
total working pressure. In general, the higher the temperature, 
the higher the pressure required to prevent depolymerisation 
of the feed stock to isobutylene, but both temperature and 
pressure are dependent on both the inlet feed rate and the 
hydrocarbon /hydrogen ratio. The exit gases are cooled, whereby 
a liquid condensate consisting essentially of iso-octane is 
obtained. The bromine number of the liquid product of the 
reaction is nearly zero. The hydrogen gas may be recirculated 
through the catalyst with fresh hydrogen and di-isobutylene 
vapour. It has been found that the metal catalyst produced 
from iron oxide is less liable to loss of activity than reduced 
nickel and that it maintains its efficiency for very long periods. 

The same operating conditions may usefully be employed for 

the hydrogenation of other olefines to the corresponding 


The liquids may have a 
temperature of 500 deg. Cent., but must be kept in a state of 
Such service would be injurious to a circulating 
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To-Day. 
Tron AnD Steet Inst.—Autumn meeting in Middlesbrough. 


To-pay, to Saturpay, Oct. 2NnD. 
ENGINEERING AND Marine Exursrrion.—At Olympia. 


WEDNESDAY, SEPT. 22ND. 
Junior Inst. or Enorngers (INc.).—Visit to new head- 
quarters of the London Fire Brigade. 
Fripay, Serr. 24ruH, tro Sunpay, Sept. 26rH. 
Assoc. o¥ SpecraL LIBRARIES AND INFORMATION BUREAUX.— 
Annual Conference at Cambridge. 
Saturpay, Sept. 25rxn. 
Junior Inst. or ENGINEERS.—Visit to Mogden purification 
works. 
Tuurspay, Serr. 30TH, To SarurDay, OcTOBER 2ND, 
Nationa Smoke AsBatTEeMENT Soc.—Philosophical Hall, 
Leeds. Ninth annual conference. 
WEDNEsDay, SEpr. 297TH. 


NortH oF ENGLAND Inst. oF MINING AND MECHANICAL 
ENGINEERS.—Excursion to Rope Works of R. Hood Haggie and 
Son, Ltd. 

Tuurspay, Serr. 307TH. 

Inst. OF METALS: BrRMINGHAM LocaL 
Watt Memorial Institute. ‘‘ Wire Drawing,” 
Thompson. 7 p.m. 


Section.—James 
Professor F. C. 


Fripay, Oct. Ist. 

Inst. or Propuction ENGINEERS.— British Industries House, 
W.1. Annual general meeting. 7.15 p.m. 

Inst. oF SANITARY ENGINEERS.—Hill’s Kestaurant, Caxton 
House, Tothill-street, S.W.1. Opening sessional meeting. 
7.30 p.m. 

Monpay, Oct. 4TH. 

StePHENSON Locomotive Soc.—King’s Cross Station, N.1. 
‘* The Control of Train Speeds on the G.W.R.,”’ C. T. Roberts. 
6.30 p.m. 

TuHurspay, Oct. 7TH. 

Rat_way Civus.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4.  “‘ Railway Developments,’ W. A. Willcox. 
7.30 p.m. 

Fray, Ocr. 87TH. 
Inst. oF MECHANICAL ENGINEERS. — Storey'’s-gate, S.W.1. 
Informal meeting. ‘‘ The Advantages of Group Drives,” J 
Hornsby. 6.30 p.m. 
Inst. OF MetTats: SHEFFIELD LocaL SeEction.—Non- 
Ferrous Section of the Applied Science Department of the 
University, St. George’s-square. ‘‘ Some Recollections of the 
Nickel Industry,” W. R. Barclay. 7.30 p.m. 
Junior Inst. or ENGINEERS.—39, Victoria-street, 8.W.1. 
‘“* Development of the Pressure-ignition Engine,” H. G. Pussey. 
7.30 p.m. 

Monpay, Oct. LlrH. 
Inst. or Merats: ScortisH Locat Section.—Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. Chairman’s address, H. Brown. 7.30 p.m. 


TvEspay, Oct. 12TH. 

Inst. oF Marine Encineers.—85, The Minories, E.C.3.- 
‘Some Operating Results of Diesel-electric Propulsion,” G. T. 
Shoosmith. 6 p.m. 

Inst. or Metats: Nortu-East Coast Locat Section.— 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Chairman's address, C. E. Pearson, 
M. Met. 7.30 p.m. 

Inst. oF Metats: Swansea Locat Section.—At the 
Y.M.C.A. Chairman’s address, ‘‘ The Application of Science to 
the Non-ferrous Industry,’’ Harry Davies. 7.30 p.m. 


WEDNESDAY TO Fripay, Oct. 13TH To 1L5rH. 


Inst. MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
General discussion, ‘“‘ Lubrication and Lubricants.” 
Tuurspay, Ocr. 14TH. 
Inst. oF MeTats: BrirMIncHAM LocaL Section.—James 


Watt Memorial Institute. Joint meeting with the Iron and 
Steel Institute. 7 p.m. 

Inst. or Metats: Lonpon Locat Section.—Kooms of the 
Society of Motor Manufacturers and Traders, Ltd., 83, Pall 
Mall, 8.W.1. Chairman’s address, H. J.Gough. 7.30 p.m. 
Royar Arronavuticat Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ The Hafner Gyroplane,”’ R. Hafner. 
6.30 p.m. 

Fripay, Oct. 15TH. 


Inst. oF MECHANICAL ENGINEERS.—Connaught Rooms, Great 
Queen-street, W.C.2. Annual dinner. 
JUNIOR Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘* Smoke Abatement,” E. H. Sidwell. 7.30 p.m. 
Norta-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Bolbec Hall, Newcastle-on-Tyne. Presidential address by 
Professor C. J. Hawkes. Time not stated. 

Tuurspay, Ocr. 2Isr. 
DieseL Enoine Users Assoc.—Caxton Hall, 8.W.1. ‘‘ The 
Design of Elastically-supported Foundations for Reciprocating 
Engines,’’ R. Klopstock. 5 p.m. 
Inst. oF MARINE ENGINEERS: JuNIOR SEcTION.—East Ham 
Technical College. ‘‘ Mechanical Stoking of Marine Boilers,” 
G. T. Marriner. 7.30 p.m. 
Royat AERonavuticat Soc.—Inst. Mechanical Engineers, 
Storey’s-gate, S.W.1. “ Practical Airscrew Performance,” F. M. 
Thomas. 6.30 p.m. 

Fripay, Oct. 22nd. 

Inst. oF MECHANICAL ENGINEERS. — Storey’s-gate, S.W.1. 
General meeting and presidential address. 6 p.m. ’ 
Junior Inst. OF ENGINEERS.—39, Victoria-street, S.W.1. 
“Sewage Raising by Means of Pneumatic Ejectors,” H. A. 
Hatt. 7.30 p.m. 


Fripay, Oct. 29TH. 


Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“Submarine Telegraph Cables, their Construction and Main- 








of distillation into catch pots for the purpose of separating the 





paraffins.—A ugust 9th, 1937. 


7.30 p.m. 


tenance,’ H.G 8S. Trowbridge. 





